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Document History

Issue No. Date Approved By Summary of Changes
_ . New combined Network Management Plan updated as
1* Feb 2009 E%’! ulzi/izt:m Planning required under Electricity Supply (Safety and Network
9 Management) Regulation 2008
. Updated and revised in line with requirement for
2 Feb 2011 EC;\;I _ulsai/izt:m Planning biennial review under Electricity Supply (Safety and
9 Network Management) Regulation 2008
. Prior to 1 March 2011 Ausgrid was named
3 Mar 2011 EGM - System Planning EnergyAustralia. The document was amended to reflect
& Regulation
the name change.

* NB. Prior to February 2009, the four chapters of this Network Management Plan were contained in four separate
documents: the Network Management Plan; the Customer Installation Safety, the Public Electrical Safety Awareness Plan
and the Bush Fire Risk Management Plan. Chapter one: network safety and reliability was previously called the Network
Management Plan. All four documents have been brought together as required by the Electricity Supply (Safety and
Network Management) Regulation 2008.

Warning

It is illegal for persons other than licensed electricians, or persons authorised by legislation, to work on the
fixed wiring of any electrical installation. Penalties for conviction are severe.

Ausgrid may amend this document at any time. It is the responsibility of the user of this document to ensure
that only the current version is being used

Duration and Availability of this Plan

This Plan covers the period from 2009 to 2014, to align with the regulatory period. This Plan will be regularly
reviewed against legislation and regulations applicable to distribution and transmission network service
providers, industry standards, Ausgrid’s strategic plans and relevant internal policies, procedures and
standards and our regulatory determination.

In accordance with the NSW Electricity Supply (Safety and Network Management) Regulation 2008, this Plan
will be made available to all stakeholders who are likely to be involved in its implementation.

This Network Management Plan is available on Ausgrid’s website (www.ausgrid.com.au). Printed copies of
this Plan are available at Ausgrid’s principal office — 570 George Street, Sydney NSW 2000.

All correspondence in relation to this document should be directed to:
Executive General Manager — System Planning & Regulation
Ausgrid
GPO Box 4009
SYDNEY NSW 2000

Telephone: 131 525
Facsimile: (02) 9269 7294

Published and printed by Ausgrid
© Ausgrid, March 2011

This publication may only be reproduced with the permission of Ausgrid.
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Introduction to Ausgrid’s Network Management Plan

Under the Electricity Supply (Safety and Network Management) Regulation 2008 (the Regulation) Ausgrid
must, if required to do so by the Director-General of NSW Industry and Investment (the Director-General)
prepare, lodge and implement a Network Management Plan consisting of the following four chapters:

1. Network safety and reliability;

2. Customer installation safety;

3. Public electrical safety awareness; and
4 Bush fire risk management

In December 2010, the Director-General notified Ausgrid that it should review and if necessary revise its
Network Management Plan and lodge it in the first half of 2011. This Plan, which comprises the four chapters
stipulated in the Regulation, has been prepared accordingly.

The Director-General’s requirements

Among his specific requirements, the Director-General indicated that in developing and implementing its
revised Network Management Plan, Ausgrid should incorporate the most recent version of particular codes,
standards or guidelines. This has been done and those codes, standards or guidelines are included (among
other documents also incorporated in the Plan) in Section 10 of Chapter 1, Section 9 of Chapter 2 and Section
10 of Chapter 4.

The Director-General also stipulated that in describing its asset management strategies as required by clause
9(2)(d) of the Regulation, the Network Management Plan should address the level to which its asset
management strategies conform with the principles of Total Asset Management set out in the Premier’s
Memorandum No 2002 — 10. . This is addressed in section 5.1 which includes mapping of Ausgrid’s Asset
Management documents to the requirements of the NSW Total Asset Management (TAM) Manual

The Director-General also referred to the provisions of clause 14(1)(a) of the Regulation, which requires that
the Network Management Plan be reviewed and revised after any significant change occurs. He drew
particular attention to the relevant provisions of the National Electricity Law covering Demand Management,
stating that he expects that they will be adopted when they are issued in lieu of the NSW Code of Practice.
Demand Management is addressed in Chapter 1 of the Network Management Plan.

From 1 March 2011, EnergyAustralia’s network business was named Ausgrid; this Plan has been updated to
reflect this new brand.

Significant changes since the last Network Management Plan

There have been no ’significant changes” that have occurred since Ausgrid last revised its Network
Management Plan in 2009. The Network Management Plan 2011 has been revised and updated where
appropriate in line with the requirements under the Electricity Supply (Safety and Network Management)
Regulation 2008.

In 2010, the Electricity Supply Act was amended to make it mandatory for network operators to belong to “Dial
Before You Dig”, a community service which provides information on the location of underground assets.
Ausgrid has been a member of Dial Before You Dig since 1996. It is now one of the conditions of Ausgrid’s
network licence that it is a member of Dial Before You Dig” and complies with its membership obligations
relating to the provision of information to the public. Before the relevant legislative amendments commenced,
Ausgrid reviewed its “Dial Before you Dig” procedures and made some revisions to its excavation guidelines.

In 2010, in connection with the commencement of the Australian Consumer Law, Ausgrid’s Standard Form
Customer Connection Contract was reviewed and amended to ensure compliance. During the currency of this
Network Management Plan, extensive work will be undertaken to develop a connection contract or contracts
that will comply with the provisions of the new National Electricity Retail Law.
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Model national work safe laws are expected to be in operation by December 2011, when each jurisdiction will
have enacted their own laws that mirror the national model laws. Before its next Network Management Plan is
prepared, Ausgrid will review its current workplace procedures for compliance with the new legislation.

Ausgrid’s commitment to safety

Ausgrid is committed to ensuring the safe operation of its network and to providing a reliable and safe supply of
electricity to all its customers. It gives the highest priority to safety issues, including network safety and
security, environmental, workplace and public safety, bushfire risk and the safety of the customer installations
connected to the Ausgrid network.

Subject always to its paramount commitment to safety, Ausgrid’s network planning objective is to comply with
the many legislative and regulatory obligations that apply to infrastructure development and maintenance while
at the same time efficiently managing the financial performance of its business as a network operator.
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Overview of chapter 1

1.1

1.2

Network management objectives

The purpose of chapter 1 of the Network Management Plan (Plan) is to provide a network management
framework for ensuring Ausgrid’s network provides an adequate, reliable and safe supply of electricity of
appropriate quality.

Ausgrid is committed to ensuring the safe operation of its network and gives priority to safety issues, including
workplace and public safety, over all other aspects of network management.

Ausgrid’s network planning balances the need to meet applicable legislative and regulatory requirements with
our wider organisational objectives and business responsibilities, including meeting customer expectations of a
reliable and safe supply of electricity, managing safety, environmental and security risks associated with our
network infrastructure, and managing the financial performance of the business.

To deliver these objectives, Ausgrid’s network plan focuses on two key areas. These are:

1. Maintaining compliant infrastructure — Achieving this objective involves management of safety,
environmental and infrastructure security risk in relation to Ausgrid’s network. The various
environmental, safety and asset security obligations applicable to Ausgrid’s network, and to the
services Ausgrid provides as an electricity distributor, have been taken into account in developing
Ausgrid’s network management strategies. These include obligations under regulatory instruments
including the Electricity Supply (Safety and Network Management) Regulation 2008.

2. Network performance — Overall network performance is impacted by the performance of individual
assets, the number of new customer connections required, and the extent of any imbalance between
demand for electricity and supply.

In meeting these two objectives, Ausgrid targets its investment expenditure to ensure that network
performance and compliance outcomes are achieved in a manner that is efficient and prudent, and in
accordance with this Plan and all regulatory and other obligations applicable to Ausgrid as an electricity
distributor. Ausgrid’s network planning processes and asset management strategies reflect and support these
objectives.

Scope of this chapter

This Chapter has been prepared in accordance with the requirements of the Electricity Supply (Safety and
Network Management) Regulation 2008. It documents Ausgrid’s objectives for managing its network, Ausgrid’s
network planning processes and the asset investment and management strategies and initiatives developed
for meeting network management objectives.

This Chapter also sets out:

° Ausgrid’s sub-transmission and distribution systems, including a description of those systems and
their design, construction, operation and maintenance;

° the network planning processes employed for the purpose of assessing the adequacy of the network
and the need for development of the network including demand management methodologies and
system reliability planning standards;

° asset management strategies employed for the purposes of the design, construction, operation and
maintenance of the network including risk management and public liability insurance arrangements
and customer technical service standards;

° safety management strategies and procedures in relation to the safe operation of the network;

° the schedule of reports to be made to the Director General in relation to management and
performance of the network;

° Ausgrid’s strategic and operational risk management procedures;
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° the governance framework under which network investment decisions are made;

° a description of relevant codes, standards and guidelines Ausgrid follows in the design, installation,
operation and maintenance of the network, and a description of any departures from those codes,
standards and guidelines, including information on arrangements in place to ensure an equal or better
outcome; and

° information on how Ausgrid complies with the various codes, standards and guidelines nominated by
Industry & Investment NSW.

Ausgrid recognises that this Chapter is relevant to a number of stakeholders, including Ausgrid staff, Ausgrid’s
shareholders, contractors and others who undertake work on or near Ausgrid’s assets, and members of the
public generally in the context of public safety.
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2 Ausgrid’s network

Ausgrid operates one of the largest electricity networks in Australia (ranked by size of asset base) with more
than 100 years experience in delivering a safe and reliable power supply. It is a major New South Wales
government state-owned corporation.

Ausgrid services a community of more than three million people with a broad-ranging customer base covering
rural, urban, residential and commercial customers, including mining, manufacturing and agricultural
industries. Our distribution area (Figure 1) covers an area of 22,275 square kilometres and includes some of
the most densely populated and fastest growing areas of NSW.

Figure 1 — Ausgrid’s distribution area

TAMWORTH

WALCHA
el PORT MACQUARIE-
LIVERPOOL o HASTINGS
PLAINS
Barry
CITY OF
GREATER TAREE
UPPER HUNTER GLOUCESTER
Scone
* Merriwa
Muswellbrook
GREAT LAKES
St COUNCIL
MUSWELLBROOK
MID WESTERN O
REGIONAL Singleton
SINGLETON MAITLAND
PORT
O STEPHENS
Cessnock STEE
CESSNOCK @, Newcastle
¢ L LAKE
- . MACQUAR
LITHGOW
WYONG
HAWKESBURY B Ausgrid
z GOSFORD
. Endeavour Energy
B Essential Energy
BLUE MOUNTAINS
BLACKTOWN
OBERON e
FARHEI.D_ 1
LIVERPOOL
CAMDEN
WOLLONDILLY

12

Chapter 1 Network Safety and Reliability Plan



Ausgrid operates both a transmission and distribution network.
Our transmission network comprises:
° 132kV lines that are operated in parallel to and in support of TransGrid’s transmission network.
° Substations which are connected to these lines

While these assets are operated as part of the distribution system for the purposes of the Electricity Supply Act
1995 (NSW), they fall within the definition of a transmission network under the National Electricity Rules.
These assets are presently regulated by the Australian Energy Regulator (AER) as if they were part of the
distribution system for the purposes of revenue, although transmission pricing rules continue to apply.

Ausgrid’s distribution network includes the following network elements:
° a sub-transmission system of 33kV, 66kV and 132kV assets;
° a high voltage (HV) distribution system of 5kV, 11kV and 22kV assets; and
° a low voltage (LV) distribution system of 415V and 240 V assets.

These network elements (both transmission and distribution) in combination are referred to throughout this
Plan as “the network”. Ausgrid’s network is planned in accordance with the National Electricity Rules and the
requirements of the Design, Reliability and Performance Licence Conditions.

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

Ausgrid maintains comprehensive engineering records, drawings and maps showing the location of network
assets. A number of systems, software & databases are used to ensure this information is available to
effectively design, construct and maintain our network. These systems include:

° Geographic Information System (GIS)

° Technical Document Management System (TDMS)

Chapter 1 Network Safety and Reliability Plan 13



° Project Tracker (PrjTrak)

° Asset databases - SAP

° Engineering intranet (Balin)

° Ausgrid’s Policy and Procedures database.

° Website (www.ausgrid.com.au)

° Automated “One-Call” system for “Dial before You Dig” enquiries.

All Ausgrid staff and contractors obtain access to relevant Ausgrid systems and databases as required by their
work scopes. Accredited Service Providers are provided with access to all technical information reasonably
necessary to perform or design Contestable Works.

Persons requiring maps for carrying out work such as excavation or construction not related to the network
may obtain maps of asset locations with “Dial Before You Dig” by submitting a request via the web. Information
may also be obtained under the Government Information (Public Access) Act 2009.

The design of new customer connections and associated network extensions are generally funded by
customers, who may use external accredited service providers to carry out design and construction work.
Design work for customer connections is carried out in accordance with guidelines nominated by Industry &
Investment NSW, Ausgrid’s own Network Standards and other relevant regulatory instruments, standards and
codes.

Design and construction work on other shared parts of the network may be managed by Ausgrid, its alliance
partners or contractors.

Many routine inspection services (which are part of Ausgrid’s maintenance regime), such as pole inspection,
are provided under contract by specialist external service providers.

Ausgrid’s network is controlled via two control rooms, one in Sydney and the other in Newcastle. These two
control rooms operate independently and cover different network areas. The Sydney control centre controls
the network for the Sydney CBD and Sydney East, Sydney South, Sydney North, and the Central Coast
network areas. The Newcastle control centre controls the network for the Newcastle, Lower Hunter and Upper
Hunter network areas.

Ausgrid’s contact centre is located at two sites, one in Sydney and the other in Newcastle. Using the contact
centre, customers and the public can quickly contact Ausgrid regarding network-related matters. The Sydney
control room is able to monitor and control the entire Newcastle network area and the Newcastle control room
is able to monitor and control part of the Sydney area network. The Newcastle control room will be able
monitor and control the entire Sydney network upon completion of the Distribution Monitoring System is
complete.

14
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Network Development Process

3.1

This section describes the network planning processes that inform Ausgrid’s capital and operating expenditure
programs.

Meeting our obligations

Compliance with applicable regulatory obligations and requirements is a primary consideration in all Ausgrid’s
network planning activities.

There are three main drivers of investment in Ausgrid’s network: network performance; customer connections
and meeting modern infrastructure needs. These categories are discussed in further detail below.

Network performance

Network performance relates to the performance of the supply network. Ausgrid’s capability to provide network
services in a manner consistent with our obligations will be compromised unless the three drivers of network
performance are appropriately managed:

Demand capacity imbalance

Network performance can be compromised where demand exceeds capacity. Insufficient network capacity
may result in load shedding to protect equipment against thermal damage and will result in non-compliance
with Ausgrid’s licence conditions. Provision of sufficient network capacity in combination with management of
demand where appropriate, addresses this risk to performance.

Ausgrid is required to provide sufficient network capacity to supply all connected customers. Ausgrid’s network
capacity is limited by the equipment installed, the rating of this equipment and the mandated limit for load at
risk. Growth in the demand for electricity, or more specifically, the demand for electricity distribution capacity
during peak periods, drives investment.

Ausgrid forecasts demand through two well-developed forecasting processes1. These are:

° ‘Network Substation Spatial Demand Forecasts Processes'. These processes result in spatial
forecasts for zone and sub-transmission substations and are key inputs in forecasting the extent and
timing of future demand-capacity imbalances on the sub-transmission and 11kV distribution systems;
and

° 'Global Energy and Peak Demand Forecast Processes’. These processes are primarily used to
forecast energy usage and the associated revenue stream, but also result in corresponding forecasts
of overall network summer and winter peak demand.

Both of these processes are documented and located in Ausgrid’s procedures database.

Demand on Ausgrid’s low voltage network has been historically provided through periodic load surveys or from
maximum demand indicators installed at distribution centres. Ausgrid is presently implementing a Distribution
Monitoring & Control program at its larger distribution systems, which will provide more comprehensive loading
information for the low voltage distribution system. Where growth in demand reaches the trigger point, Ausgrid
is obliged to invest in either additional network capacity, transfer load to better utilise existing capacity or invest
in programs that manage demand in that location.

The key trigger of growth-related investment is defined by the Design, Reliability and Performance licence
conditions imposed on Distribution Network Service providers by the (NSW) Minister for Energy (Licence
Conditions)2. Schedule 1 of the Design Planning Criteria has the most significant impact on Ausgrid’s network.

! These are internal documents that are generally not publicly available.

2The Design, Reliability and Performance Licence Conditions came into effect on 1 August 2005 and were amended with
effect from 1 December 2007.
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The Design Planning Criteria mandates minimum levels of network redundancy and specifies permissible load
at risk (i.e. the level/time during which load can exceed the secure rating of particular groups of network
elements).?

Asset condition

Network performance is influenced by the condition of individual assets. Assets that are in poor condition
cannot be relied upon to continue to function in a manner consistent with their intended design. Ausgrid uses a
sophisticated condition based maintenance regime that monitors asset condition to enable investment
managers to balance risks and costs of ongoing service of these assets. Poor asset performance limits
Ausgrid’s ability to maintain the quality and reliability of supply and the safety of the network.

In general, asset failure rates increase as assets age. Although asset age is not a driver of asset replacement
per se, asset age, and particularly the age of the population of assets, can indicate increased levels of risk of
asset failure.

The identification and prioritisation of replacement requirements is a risk management exercise for an asset
management business such as Ausgrid, and is based on assessment of the likelihood and consequences of
asset failure. Risk assessment and replacement of assets is a key mechanism through which Ausgrid ensures
it is able to deliver a safe and reliable supply of Electricity to its customers and is able to effectively maintain its
network.

Network reliability

Network reliability, or lack of reliability, can be caused by poor network design, poor asset performance;
environmental factors e.g. interference from wildlife and vegetation, and lack of in-built redundancy. These
factors can drive an investment response where the reliability impact is significant, or where performance of a
single asset is unacceptable.

Historically, Ausgrid has managed reliability performance through compliance with planning standards, an
asset management approach focused on reducing asset failures, and projects targeting poorly performing
feeders.

The Design, Reliability and Performance licence conditions, particularly the Schedule 2 SAIDI and SAIFI
reliability standards®, has introduced a new set of reliability drivers to the portfolio. Reliability can no longer be
managed solely at an asset management level, but requires a holistic approach to ensure compliance with
mandated performance targets.

Ausgrid’s ability to meet our specific performance targets (SAIDI and SAIFI) can be compromised if the above
three drivers (demand capacity imbalance, asset condition and network reliability) are not managed through
appropriate investment.

Customer connections

Ausgrid has clear obligations to provide access to its network services under the National Electricity Rules &
Electricity Supply Act 1995 (NSW). Investment is driven by the number and type of customers seeking new or
modified connections to the network.

Meeting modern infrastructure standards

Ausgrid is required to comply with various legislative and regulatory obligations to provide distribution services
and maintain electrical infrastructure in a manner that is safe for its workers, the general public and the
environment. The obligation to maintain compliant infrastructure stands separately from the network
performance driver as it does not contribute to network performance per se. However, it is critical to delivering
Ausgrid’s number one priority of a safe electrical network.

®The Design, Reliability and Performance Licence Conditions do not specify performance requirements for the low voltage
network. Ausgrid have established internal utlisation targets for low voltage distributors of 95% of fuse rating.

* The SAIDI and SAIFI Reliability Standards are set out in Schedule 2 of the Licence Conditions.
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3.2 Supply quality

The National Electricity Rules (Schedules 5.1, 5.1a and 5.3) describe the planning, design and operating
criteria which must be applied to transmission and distribution networks. A network service provider must
describe the quality of the network services it agrees to provide and ensure that the quality of these services
are not less than that required by Schedule 5.1.

Ausgrid’s Electricity Network Operation Standards (ENOS), which is available on our website, provides details
of the objectives that Ausgrid has adopted in relation to supply quality. Objectives documented in ENOS
include:

° supply voltage;
e  frequency departures;
° voltage disturbances;
° voltage dips; and
° distortion disturbances, including:
= transients;
. waveform and harmonic distortion; and
] voltage and current differences between neutral and earth.

The ENOS explains why electrical supply quality and reliability may vary and provides steps for customers to
follow if performance is considered unsatisfactory.

3.3 Ausgrid’s planning process

Ausgrid carries out network development planning at both a strategic and project level. The processes used for
each of these levels of network planning are set out in the “Network Investment Governance” process
document stored on Ausgrid’'s Policy & Procedures database. Our investment governance process provides
continuous review and assurance that capital prudence and efficiency are being achieved, as well as
consistency with longer term strategic planning.

Ausgrid’s planning process is designed to identify the most efficient ways of ensuring the network business
meets its network performance obligations. We place great emphasis on the planning and project identification
stage, assessing customer needs and then identifying and selecting the best option to meet those needs and
provide the best outcome for customers. All relevant options are considered in deciding how to meet the
performance obligations, including non-network and non-capital alternatives. There is a robust selection
process that explicitly trades off alternative expenditure options using quantified estimates of project costs and
benefits (against the business performance targets), to identify the portfolio of projects that minimises the cost
of achieving desired performance.

In accordance with NER obligations network augmentation and demand management options are assessed
impartially, using a consistent cost effectiveness review process. Demand management options are evaluated
on the extent to which they can avoid or defer the need for network augmentation. This allows various
combinations of demand management and deferred augmentation projects to be assessed.

The first stage of the planning process involves the gathering of all data required to inform the investment
process. This includes current demand, the preparation of demand forecasts, examining network capacity
limits, assessing asset condition, forecasting new customer connections and taking into account duty of care
obligations e.g. resulting from modern infrastructure standards.

The forecast adequacy of the network is assessed against key criteria which include:

° Meeting Modern Infrastructure Standards, (including safety and environmental compliance);
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° Addressing demand — capacity imbalance (to achieve compliance with the Design Planning Criteria of
the DR&P licence condition);

° Reliability performance;
. Asset condition; and
° Customer connection requirements.

When emerging inadequacies are identified, a range of feasible options is developed to address the identified
issues and to ensure continuing compliance. Options include both system and demand management
alternatives. A review then selects the most economic option (or options). Each major investment is required to
be consistent with longer term network plans and network standards.

The planning and development process is carried out in accordance with the National Electricity Rules (5.6
Planning and Development Requirements). Ausgrid has developed and regularly reviews a “Guide to Network
Planning and Development under the National Electricity Rules”. This Guide is available on Ausgrid’s Policy
and Procedures database to all network planning and investment analyst staff. It outlines the planning and
development obligations to be performed by Ausgrid as both a DNSP and TNSP, covers the obligations which
arise in relation to augmentations of networks, including non-network alternatives to augmentations, and
highlights where planning and development obligations are to be performed jointly by DNSPs and TNSPs.

A key output of the planning process is the annual Electricity System Development Review (ESDR) and the
Transmission Annual Planning Report (TAPR) which are published on our website.

Investment governance

Ausgrid’s Investment Governance Framework sets out the process by which decisions on network capital
investments are made and implemented within Ausgrid. There are two main processes associated with the
framework. These are:

° strategic planning processes; and
° project planning processes.

The strategic planning process covers the development of a strategic view of network investments in the
longer term and provides an overall portfolio of network investments.

The project planning process sets out the steps required to develop, design and deliver an individual capital
project or a program of related network projects. Individual projects/programs are required to be consistent
with the Ausgrid’s strategic plans.

The process for assessing augmentation projects involves identifying and assessing alternatives to network
augmentation, such as demand management and other non-network alternatives. This approach provides
greater scope in terms of the availability of potential cost effective solutions and increased assurance of
regulatory compliance.

The investment governance process involves five key steps. These are set out in Figure 3 below. All capital
investments go through a process that follows the investment governance principles. However, the size, type
and driver of a project will determine the particular governance process and investment gateways that apply.
Where a project option has an augmentation component of more than $1 million, demand management
alternatives are considered as an alternative to supply side options.

18

Chapter 1 Network Safety and Reliability Plan



3.3.2

Figure 3 - Project governance process
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The governance process ensures that projects planned through the strategic network development process
maintain their optimality throughout the project development phase. Not only are projects assessed for
consistency against long term plans, they are reviewed and checked at various points in the process to ensure
they continue to represent an optimal investment solution.

Strategic planning approach

Ausgrid’'s approach to strategic planning varies over the three distinct categories of network, the transmission,
sub-transmission and distribution networks.

Transmission network

The transmission network operates in support of TransGrid’s 330kV system. Ausgrid’s transmission network
comprises the overhead and underground 132kV feeders which link TransGrid’s Bulk Supply Points to major
substations.

Sub-transmission substations and 132kV feeders which supply multiple areas are considered in the
transmission planning process. Investment in this level of the network is made up of small numbers of projects
which are generally high cost investments and have long development times.

In many cases, Ausgrid’s and TransGrid’s transmission networks are interdependent and joint planning
between Ausgrid and TransGrid is a key part of the transmission planning process. Each investment is agreed
jointly and documented in a Memorandum of Understanding between TransGrid and Ausgrid.

Efficient development of this part of the network requires long term strategic planning and is centred on three
transmission plans, each covering a different region of Ausgrid’s franchise area. These plans have been
developed to map out future investment requirements in Ausgrid’s and TransGrid’s joint transmission network.

Chapter 1 Network Safety and Reliability Plan 19



Sub-transmission network

The sub-transmission network links sub-transmission substations to zone substations. It is made up of
overhead and underground feeders that operate at 132kV, 66kV and 33kV, and associated major substations.
Major projects at this level are generally high cost investments and have long development times.

Efficient development of this part of the network requires long term strategic planning, and centres around 25
area plans developed by Ausgrid, each covering a different network area within Ausgrid’s distribution area.

Distribution network

The distribution network is made up of the medium voltage network (primarily 11kV) and the low voltage
network (415V) which distributes energy from zone substations mainly via distribution substations and kiosks
to customers. Investment at this level is made up of large quantities of assets at relatively small cost.
Generally, individual projects have a medium to short lead time.

The planning horizon for individual customer connection and small capacity driven projects is generally less
than two years as development is driven by the requirements of individual or small groups of customers. From
an asset performance, network performance and compliant infrastructure perspective, it is necessary to
consider the performance and compliance of the overall population of assets. This is done through Ausgrid’s
Replacement Plan, Reliability Investment Plan and Duty of Care Plan which look at network investment
requirements over the short, medium and long term.

3.33 Strategic plans

Ausgrid has a suite of plans that set out the medium to long term strategy of capital investment and asset
replacement needs:

° Area and Transmission Plans;

° Replacement Plans;

° Duty of Care Plan (to meet modern infrastructure standards) ; and

° Reliability Investment Plan.
Area and transmission plans
To ensure that all drivers are considered in a holistic manner, Ausgrid has developed a suite of area plans that
encompass all strategic network investment drivers at the transmission and sub-transmission levels of the
network respectively.
The sub-transmission area plans are focussed on specific geographic locations within Ausgrid’s network and
represent a long term plan for each area. There are 25 sub-transmission area plans.
There are also three strategic transmission plans that focus on investment requirements in the transmission
network, which cross multiple geographic network areas across the Sydney Inner Metropolitan, Hunter and
Central Coast regions.
The area plans contain all strategic growth, reliability, customer connection and replacement driven
investments for the sub-transmission network within each area.’
The area planning process involves:

° Identification of needs and risks

° Identification of alternative options at both project and strategic level
® Where replacement of equipment components is required, this is not considered strategic and therefore, has not been
included in the area plans.
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° Review of option feasibility
° Economic evaluation of alternatives and
° Documentation of outcomes.

The key inputs to each plan include:

° spatial forecasts for each zone and sub-transmission substation within the area which drive future
capacity constraints;

° prioritised, condition-based replacement needs for strategic assets within the area;
° infrastructure standards issues within the area;

° known large customer connections; and

° a list of locations where reliability and/or quality criteria are not being met.

Each published plan contains a summary of relevant network needs for the area and outlines alternative
investment strategies developed to address the long term network needs. Ausgrid develops and assesses
multiple strategies for each network area to ensure that the strategy Ausgrid elects to implement for each area
represents the most efficient cost of meeting the network needs in that area over time.

Replacement plans

Ausgrid’s Replacement Plans contain a consolidated long term view of all system asset replacement
requirements throughout Ausgrid’s transmission, sub-transmission and distribution networks. The
Replacement Plan describes the programs of work that have been developed, are currently being
implemented, or are planned to address the asset condition issues identified by Ausgrid. The current version of
the Replacement Plan contains all known replacement requirements as at February 2008.

Ausgrid uses the following processes in asset assessment and replacement:

° a “condition assessment criterion” (based on condition monitoring surveys) to determine when an
individual asset needs to be replaced;

° use of age as a replacement consideration when data on the condition of the asset is not available
(this is only a secondary consideration when determining the priorities on projects);

° evaluation and formal approval of individual replacement works (involving factors such as equipment
condition, reliability and maintenance and repair costs); and

° design and construction of replacement assets.

This process is described in our “Refurbishment/Replacement Strategies and Policies” which are located on
Ausgrid’s procedures database. After this detailed condition assessment is completed, assets identified for
replacement are prioritised based on the risk assessment outcomes. The prioritised replacement lists
developed by asset managers are critical inputs to system planning processes underpinning the development
of the transmission and sub-transmission area plans. These replacement lists are continuously evolving as the
operations investment managers identify both additional assets with emerging condition issues indicating end
of life, the results of subsequent condition assessments and the effectiveness of complete replacement
programs.

Duty of care plan

Ausgrid’s Duty of Care Plan contains a consolidated view of upgrades necessary to existing infrastructure so
that Ausgrid continues to comply with its legislative and regulatory obligations to provide distribution services
and maintain electrical infrastructure in a manner that is safe for its workers, the general public and the
environment. In particular the Duty of Care Plan proactively responds to any increasing obligations or
contemporary knowledge and expectations.
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The Duty of Care Plan covers the following three key areas of risk:

° Safety — covering both public and workplace safety risks, including fire prevention and risk mitigation
strategies in relation to Ausgrid assets;

° Environmental — covering environmental compliance requirements including obligations in respect of
waste disposal, pollution, contamination of land, remediation and environmentally hazardous
chemicals; and

° Infrastructure risk — covering security and compliance risks relevant to Ausgrid’s network assets.

The Duty of Care Plan is a critical input to the system planning processes used in developing the transmission
and sub-transmission area plans.

Reliability planning

The Industry & Investment NSW Licence Conditions, particularly Schedule 2 SAIDI and SAIFI reliability
standards, have introduced a new set of reliability drivers to Ausgrid’s investment portfolio. Reliability can no
longer be managed solely at an asset management level, but requires a holistic approach to ensure
compliance with mandated performance targets.

Ausgrid’s Reliability Investment Plan® outlines investments required to bridge the gap between network
performance that will result from implementation of the maintenance and capital investment programs
identified by Ausgrid, and the reliability output criteria performance requirements under the Licence Conditions.
Implementation of the capital investment programs provides some reliability benefits through network
augmentation benefits, improved security, reduced fault rates, and improved restoration times. After
assessment of the reliability benefits there are performance gaps, identified through statistical analysis of past
performance and predictions of future performance, taking into account these proposed investment programs.

Therefore, specific reliability capital investments are required to bridge those gaps.

The performance gap is then translated into a quantum of work required which is prioritised on the basis of
individual feeder performance. . Ausgrid’s Reliability Investment Plan contains the work required to bridge
those gaps and include:-

° Individual feeder reliability performance improvements
° Average feeder category reliability improvements; and
° Individual customer “black spot” reliability improvements.

Project planning

The implementation of Ausgrid’ strategic objectives, (as defined through its strategic plans) are implemented
by individual projects or sub-programs of work which are individually planned.

The project planning process follows the previously described governance process. Ausgrid adopts a level of
analysis which is commensurate with the costs and risk of each individual project.

Sub-transmission developments

At a sub-transmission level, the continued compliance of the network with the Design, Reliability and
Performance licence conditions are checked annually following completion of the spatial forecasts. This review
also considers other changing requires such as new customer connections, and replacement needs. Where
emerging issues are identified, individual projects are initiated to meet the identified needs.

6 Ausgrid’s “Reliability Investment Plan — Proposed Expenditure 2009-14”, is published as an attachment to Ausgrid’s
Regulatory Proposal, June 2008 and is located in Ausgrid’s Reliability Manual Library (Network Reliability corporate drive).
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3.41

Prior to initiation, individual projects are checked for consistency with existing sub-transmission and area
plans. Where network needs cannot be efficiently met within the existing strategy, a Strategic Planning Option
Study is completed. These studies are considered in or may initiate area plan reviews.

11kV distribution development

Emerging capacity issues on the 11kV distribution network are identified by
° Regular (2-3 yearly) reviews of the entire network using a 6 year demand forecast and

° Reviews of individual network elements impacted by events such as customer load applications, load
transfer requests or changes to the sub-transmission network

Emerging needs identified by the above processes together with reliability, and asset condition issues are
inputs to the project planning process described above (Investment Governance)

Low voltage distribution development

The project planning for the low voltage network considers the overall needs of a locality. These needs include
capacity, requirements (arising from reviews of distribution centre and distributor loading), customer
connection requirements, asset condition and reliability. Consideration of the overall need at the planning
stage, provides for efficient outcomes by maximising the synergies between individual projects and identified
needs.

Demand Management

Ausgrid’s objective is to use demand management to cost effectively defer or avoid the need to augment the
network. Demand management options are considered in the development of strategies to address network
drivers in the sub-transmission area plan process, as well as at an individual project basis.

Demand management strategies

Efficient and effective consideration of demand management is an important part of delivering cost effective
network services to customers. Ausgrid’s demand management process has been progressively developed
and implemented as an integral part of the Network Investment Governance process to improve the
effectiveness and efficiency of demand management investigations.

Ausgrid’s demand management process also enables us to meet our demand management obligations under
the Distribution Network Services Provider Licence imposed by the Electricity Supply Act 1995 (NSW) and the
network planning obligations under the National Electricity Rules. In developing this process, Ausgrid has
considered the requirements embodied in the revised “Demand Management for Electricity Distributors: NSW
Code of Practice” published by Industry & Investment NSW, which provides guidance on complying with the
licence obligations.

The principles of the Demand Management Code may be summarised as:
° transparency of network planning processes and data on network needs;
° use of formal processes for determination of the need for demand management investigations;
. effective demand management investigations, including public participation;
. transparent and equitable treatment in comparing augmentation and DM options;
° implementation of cost effective demand management options; and
° public reporting of these activities.

The demand management process and Network Investment Governance framework Ausgrid has developed
are strongly aligned with these principles.

The Australian Energy Market Commission published a draft National Electricity Rule change in September
2009 following direction from the Ministerial Council on Energy for a review of the current distribution network
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planning and expansion arrangements. Draft Rule 5.6.2AA Distribution Annual Planning Review and Report
sets out proposed obligations for a Distribution Annual Planning Review, including a Distribution Annual
Planning Report, and a Demand Side Engagement Strategy. Ausgrid is presently considering the changes to
its process which will be required to comply with the draft rules. This will ensure a smooth transition to the new
requirements.

Demand management processes

Emerging constraints on the electricity distribution network are identified through the planning process, and
published in the Annual Electricity System Development Review (AESDR). Ausgrid maintains a demand
management register of interested parties who are notified of the publication of the AESDR as well as the
release of demand management public consultation papers relating to specific projects, as well as any other
related reports.

Each identified network constraint is assessed to determine whether it is reasonable to expect that demand
management might be a cost effective solution. Emerging constraints identified in the planning process that
have network augmentation solutions involving a capital cost of less than $1 million are not normally
considered material. Demand management investigations are not normally pursued for these constraints.

All material constraints identified are subject to a demand management screening test, which is the first step in
the demand management process. It consists of an analysis of the drivers behind the emerging constraint,
determination of the extent to which demand is driving investment and the demand management requirement.
This requirement is described as the approximate size, cost per kVA and nature (for example time of day,
seasonality) of the demand management options that would be required to defer the proposed investment for
at least one year.

The screening test report provides the basis for a decision regarding whether it would be reasonable to expect
that it would be cost effective to avoid or postpone the expansion by implementing demand management
strategies, and therefore to proceed with a detailed demand management Investigation.

Based on the demand management requirements identified in the screening test, the demand management
investigation identifies the possible demand management options that might exist in the study area and
determines the approximate amount available and likely cost to Ausgrid of each of the identified options.
Options are identified based on existing knowledge, field visits, public consultation via an advertised “Demand
Management Options Consultation Paper”, seeking proposals from interested parties and discussions with
specific customers.

The public consultation is focused on identifying potential options and uncovering information that is otherwise
unavailable to Ausgrid. The information is analysed using a standard approach that compares the net present
value of costs for the demand management alternative and the net present value of saving in costs due to the
deferral of the network expansion option. The demand management investigation report identifies and
describes any feasible demand management options to be considered for development alongside network
augmentation options.

If a demand management option identified as feasible in the investigation is determined to be the most
economical solution, it is developed into a demand management project proposal. This consists of a business
case and implementation plan with clear deliverables in terms of demand reduction, timing and cost. Once
authorised, a demand management project is implemented.

The demand management implementation strategy may include a range of implementation options, including
Requests For Proposals, standard offers, marketing programs and direct customer negotiations depending on
the demand management options being implemented.

The demand management process and methodologies Ausgrid uses are described in detail in Ausgrid’s
“Demand Management Guidelines” which is an internal Ausgrid document. A summary of Ausgrid’s processes
for investigating, developing and implementing demand management is described on our website
(www.ausgrid.com.au).
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3.5

Other demand management initiatives

In addition to investigating demand management alternatives to specific network investment requirements,
Ausgrid is continuing to develop and market new products and tariffs aimed at supporting longer term and
system wide changes in demand.

Ausgrid’s current network pricing initiatives are described in our “Annual Network Prices Report”, published on
Ausgrid’s web site.

Network innovation

Ausgrid is committed to implementing new technology into its network to ensure the network operates
efficiently and is capable of delivering a reliable distribution services to customers both now and in an
increasingly, digital and connected world. Improvements in the performance and cost of new communications,
monitoring and control technologies are making it possible to build greater intelligence into the network.
Ausgrid believes that taking advantage of these innovative technology opportunities is an essential part of its
strategy to deliver efficient network services.

During the 2004-09 regulatory period, Ausgrid invested in replacement telecommunications infrastructure
between major substations. This strategic investment has connected more than 200 key substations and
depots and rolled out in excess of 800 kilometres of new fibre optic cable, providing a robust means of
transferring critical data from the field, and a foundation for making Ausgrid’s electricity network more
intelligent and capable in the future. Ausgrid intends to expand upon this investment during the 2009-14 period
by installing additional sensors and IT applications to improve efficiency across the business.

Ausgrid is rolling out 12,000 monitoring devices across the electricity distribution network which will support
earlier fault detection and restoration. At the customer level, smart meters and time-based pricing will be the
gateway for managing energy use and carbon in the home.

A smart grid needs a communications platform to bring all the real time data from substations and field devices
back so IT systems can turn that data into useful information for planners, field staff and consumers. Ausgrid is
building a 4G wireless telecommunication network to allow crucial two-way communication between new
devices on the electricity grid.

Ausgrid’s proven track record in innovation projects and already delivered intelligent network infrastructure
helped in winning the Federal Government’s Smart Grid, Smart City project in 2010. This Federal Government
funded project will support building a commercial-scale smart grid to be rolled out across five sites in Sydney
and the Hunter.

As part of the Smart Grid, Smart City project new generation smart meters will be rolled out to up to 50,000
homes and around 15,000 households will become ‘smart homes’ to trial a new breed of in-house displays and
websites that track electricity and water use, costs and CO2 emissions.

Renewable energy and battery storage trials will see power generated locally and a fleet of electric vehicles
will test mobile battery storage and smart charging.

Ausgrid has also invested in research of demand management initiatives, including strategic pricing studies
and metering technology, as well as the implementation of advanced metering trials.

In developing and deploying innovation Ausgrid uses an approach that seeks to ensure demonstrated,
transferable and ongoing benefits are delivered. This involves working with leading industry and academic
partners including establishing a Centre of Excellence in Intelligent Networks in partnership with the University
of Sydney and the University of Newcastle, specifically focused on smart grids.

In assessing innovations Ausgrid looks beyond stand-alone incremental changes available through individual
“leading edge” technologies and physical products. By deliberately taking a forward looking approach to
innovation across the business, Ausgrid is able to build service delivery capabilities through individual
innovations that support each other and future development. Substantial business change can then be driven
from a platform of prudent investment in individual elements of the network. This reduces risk and is done
without creating islands of innovation isolated from the mainstream business.
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Ausgrid’s approach to innovation seeks to ensure interoperability and develop open industry standards to gain
the benefits of competition between vendors.
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4 Design, reliability and performance criteria

The National Electricity Rules (Schedule 5.1) sets out the minimum standards for network performance within
a region. The NER requires that the amount of redundancy provided by a network must consider a number of
factors which include the size and importance of customer groups.

The NSW Minister for Energy has imposed Design, Reliability and Performance Licence Conditions on NSW
distributors which mandate a range of network performance requirements for different locations and
magnitudes of load. These requirements clarify how the requirements of the NER should be applied within
NSW.

The purpose of the Design, Reliability and Performance (DRP) Licence Conditions is to facilitate the delivery of
a safe and reliable supply of electricity. To achieve this purpose the Licence Conditions:

. set planning and design criteria for each distribution network service provider in NSW;
° set target reliability standards for the overall network and for individual feeders;

° set specific customer service standards for interruption duration and interruption frequency and
provide for financial recognition to eligible customers where reliability falls short of the relevant
standards; and

° specify performance, auditing and reporting requirements regarding compliance.

Ausgrid reports performance against, and compliance with, these Licence Conditions to the Minister for
Energy.

The Licence Conditions are, in the most part, consistent with Ausgrid’s historical network planning philosophy
and outcomes. However, the Licence Conditions establish specific limits of risk that Ausgrid is able to accept
when planning the network (input criteria), and specific targets for performance (output criteria).

Ausgrid’s strategies for ensuring compliance with the Design Planning Criteria of the Licence Conditions for
the sub-transmission network are described in our 28 Area and Sub-transmission Plans. At a distribution level,
Ausgrid’s capital works plan is targeted at achieving compliance (as far as reasonably practical) from June
2014.

The criteria adopted in Ausgrid’s planning process to achieve compliance are described in the following.

4.1 Design planning criteria

Schedule 1 of the Licence Conditions contains the design planning criteria, which outline the level of
redundancy that must be provided in the network. These are the standards which Ausgrid applies when
planning the augmentation of our network. The Licence Conditions require that Ausgrid plan all new network
elements in accordance with these standards. In addition, all existing network elements must be as compliant
as reasonably practicable with the standards by 1 July 2014 and fully compliant by 1 July 2019.
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Schedule 1 — Design planning criteria

Forecast
Demand
Network Element Load Type or
Expected
Demand

Security

Standard Customer Interruption Time

Nil for 1% credible contingency

CBD A N-2°
4 < 1hr for 2™ credible contingency

Sub Transmission
Line Urban & Non-Urban > 10MVA N-1 <1 minute

Urban & Non-Urban < 10MVA N? Best practice repair time

Nil for 1% credible contingency
< 1hr for 2™ credible contingency

Urban & Non-Urban  Any N-1 <1 minute

Sub Transmission CBD Any N-2°
Substation

Nil for 1 credible contingency
< 1hr for 2" credible contingency

Urban & Non-Urban = 10MVA N-1" <1 minute

Urban & Non-Urban < 10MVA N? Best practice repair time
CBD Any N-1° Nil

IS Sl Urban Any N-1* <4 hours

CBD Any N-2°

Zone Substation

Non-Urban Any N Best practice repair time

Distribution CBD Any N-1° Nil

Substation Urban & Non-Urban  Any N’ Best practice repair time

1. For a Sub Transmission line — Overhead and a Zone Substation:

a. under N-1 conditions, the forecast demand is not to exceed the thermal capacity for more than 1%
of the time i.e. a total aggregate time of 88 hours per annum, up to a maximum of 20% above the
thermal capacity under N-1 conditions.

b.  under N conditions, a further criterion is that the thermal capacity is required to meet at least
115% of forecast demand.

2. For a Sub Transmission line — Underground, any overhead section may be designed as if it was a Sub
Transmission line — Overhead, providing the forecast demand does not exceed the thermal capacity of
the underground section at any time under N-1 conditions. Under N conditions, thermal capacity is to
be provided for greater than 115% of forecast demand.

3. The actual Security Standard is an enhanced N-1. For a second coincident credible contingency on the
CBD triplex system, restricted load can still be supplied.

4. By 30 June 2014, expected demand is to be no more than 80% of feeder thermal capacity (under
normal operating conditions) with switchable interconnection to adjacent feeders enabling restoration
for an unplanned network element failure. By 30 June 2019, expected demand is to be no more than
75% of feeder thermal capacity. In order to achieve compliance, feeder reinforcement projects may
need to be undertaken over more than one regulatory period. In those cases where a number of
feeders form an interrelated system (such as a meshed network); the limits apply to the average
loading of the feeders within the one system.

5. The timeframe is expected only, and is based on the need to carry out the isolation and restoration
switching referred to in note 4. This standard does not apply to interim/staged supplies, i.e. prior to
completion of the entire development or to excluded interruptions outside the control of the licence
holder.

6. Inthe CBD area, N-2 equivalent is achieved by the network being normally configured on the basis of
N-1 with no interruption of supply when any one line or item of electrical apparatus within a substation
is out of service. The licence holder must plan the CBD network to cater for two credible contingencies
involving the loss of multiple lines or items of electrical apparatus within a substation, by being able to
restore supply within 1 hour. Restoration may be via alternative arrangements (e.g. 11kV
interconnections).

7.  Urban Distributions substations shared, or available to be shared, by multiple customers are generally
expected to have some level of redundancy for an unplanned contingency, e.g. via low voltage manual
interconnection to adjacent substations enabling at least partial restoration.
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411 Sub-transmission substations and line criteria

Central business district

The planning criteria in Schedule 1 are a deterministic N-2 criteria for 132kV lines and sub-transmission
(132/66kV or 132/33kV) substation transformers supplying the CBD. This means that a forced or planned
outage will result in:

° no interruption to customers following the first contingency event;

° an interruption to customers of not more than one hour following the second contingency event;
° acceptable voltage levels being maintained on the secondary busbars of transformers; and

° loading of the remaining in service network elements remaining within accepted thermal limits.

Where 132KV lines and sub-transmission substations provide supply to both CBD and urban areas, Ausgrid
will provide sufficient redundancy to supply peak CBD (but not urban load) during second contingency events.

Urban/non-urban areas

The planning criteria for sub-transmission elements that supply urban and rural areas require a deterministic
N-1 level of redundancy. Following a first contingency outage, the system must be designed to recover supply
within one minute in those areas with demand of >10MVA, and otherwise, within best practice repair times.

To account for the low probability that outages will occur at times of peak load, the N-1 rating of overhead sub-
transmission lines can be exceeded for 1% of the year, and up to a maximum of 120% of N-1 rating.

4.1.2 Zone substation criteria

CBD zone substations

The planning criterion used for CBD zone substations is an N-2 criteria for substation transformers (132/11kV
or 33/11kV). This means that a forced or planned outage will result in:

° no interruption to customers following first contingency;

° an interruption to customers of not more than one hour following the second contingency event;
° acceptable voltage levels being maintained on the secondary busbars of transformers; and

° loading of the remaining in service network elements remaining within accepted limits.

To achieve N-2, the network can be designed to recover supply following a second contingency via
interconnection at the 11kV level in the CBD.

Urban zone substations / Non-Urban >10MVA

The planning criteria for zone elements that supply urban and non-urban areas with demand >10MVA is a
deterministic N-1 level of redundancy. Following a first contingency outage, the system must be designed to
recover supply within 1 minute.

To account for the low probability that outages will occur at times of peak load, the N-1 rating of urban zone
substation lines can be exceeded for 1% of the year, and up to a maximum of 120% of N-1 rating.

There is also a requirement that thermal capacity is to be provided for greater than 115% of forecast demand.
This provides:

° a margin to ensure that equipment is not overloaded during normal operation when peaks loads will
exceed forecast, (which will occur 50% of time)
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° provides a sensible limit on loading in substation where there are large numbers of transformers (e.g.
in a six transformer substation, loading to 120% of capacity would require each transformer to be
loaded to 100% of its rating)

Urban/ Non-urban zones <10MVA

Zone substations that supply loads of <10MVA are not required to incorporate redundancy in their design (i.e.
are able to be supplied by an N network). However, following an outage of a single element, the network must
be brought back to service within best practice repair times. To account for the 50% probability that peaks
loads will exceed forecast thermal capacity is to be provided for greater than 115% of forecast demand.

Distribution feeder criteria
CBD

The planning criteria for all feeders that supply the Sydney CBD is a deterministic N-1 level of redundancy with
no outages to be experienced following a first contingency outage.

Urban areas

The planning criteria used for all distribution feeders that supply urban areas, is a deterministic (N-1) level of
redundancy. Following a first contingency outage, supply must be restored within four hours for customers
within these areas.

The four hour restoration timeframe is an expected timeframe only, and is based on the need to carry out
manual isolation and switching operations to restore supply. This timeframe does not apply to networks that
are in the process of development, or to the network in cases of severe storms or traffic gridlock.

The Licence Conditions require Ausgrid to ensure that feeder utilisation is not more than 80% under system
normal conditions, taking account of the extent of interconnection of the local feeder network and its ability to
pick up load following a contingent event. This utilisation generally provides for the pickup of all load in four
switching operations.

Due to the magnitude of demand at some distribution substations (2-3MVA) it may be necessary to reduce
feeder utilisation within a group of feeders to below 80%. For example, a feeder with a 7MVA rating would
have a utilisation of 57% if it supplied 2 x 2MVA substations. Utilisation would increase to 86% if it supplied 3 x
2MVA substations. This level of utilisation would only be considered satisfactory if there was adequate spare
capacity in interconnecting feeders to enable supply to be restored following an outage. Adjoining feeders
would need to be restricted to less than 71% utilisation to allow the pickup of a single 2MVA load.

Where a single feeder supplies a single substation via a tee, the teed part is not considered. In these situations
a single distribution substation is expected to have a level of redundancy available via the low voltage network,
just as it does for a distribution substation outage.

Non-urban areas

The criteria are relaxed for non-urban areas. In such locations, distribution feeders are designed to supply load
at N. Repair times are based on best practice repair times for an asset in that location.

Distribution substation criteria

The design planning criteria include redundancy criteria for all distribution substations. This requires N-1
redundancy in the CBD and N at other locations. Urban distribution substations generally have some level of
redundancy provided by LV interconnection.

Distribution centre loading has historically been determined in the Sydney area by maximum demand
indicators (MDI) which capture peak load relatively accurately and are read regularly. Ausgrid is presently
installing a distribution monitoring system into the larger distribution substations in both Sydney and the Hunter
which will provide more detailed loading information. There will continue to be a number of small distribution
centres in the Hunter area where permanent load monitoring is not installed. Determining loading at these
locations requires the temporary installation of load recording equipment. As this survey work covers only a
proportion of distributors and Hunter distribution centres each year, the data lag is generally two to three years.
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4.1.6

41.7

In planning the development of distribution substations, it is necessary to determine the level of loading which
triggers the need for augmentation. These targets are driven by the need to avoid thermal damage to the
network from prolonged operation above the cyclic rating of equipment and must allow for inaccuracies in data.
According Ausgrid has set the maximum utilisation target for distribution substations of:

° 100% of cyclic rating where loads are determined by permanent meters
° 95% of cyclic rating where loads are determined by intermittent surveys

Low voltage network criteria

The licence conditions do not specify performance for low voltage network design. It is Ausgrid’s and general
industry practice in Australia that the low voltage network be planned on the basis of deterministic (N) level of
redundancy.

Measurement of low voltage distributor loads throughout Ausgrid and distribution centre load in the Hunter
area has historically required the temporary installation of load recording equipment for a period of
approximately one week. As this survey work covers only a proportion of distributors and Hunter distribution
centres each year, data are generally at least two to three years out of date. Ausgrid is presently installing a
distribution monitoring system into the larger distribution substations in both Sydney and the Hunter which will
provide more detailed loading information.

In planning the development of the LV system, it is necessary to determine the level of loading which triggers
the need for augmentation. These targets are driven by the need to avoid thermal damage to the network from
prolonged operation above the cyclic rating of equipment and must allow for inaccuracies in data. Ausgrid has
set the maximum utilisation target for distribution substations at 95% of the LV fuse rating.

It should be noted that as in many cases the fuse rating may exceed the distributor rating the present targets
will not entirely address loading issues on the LV network. Ausgrid will extend the functionality of its ratings
systems in the near future to include primary LV distributors. This will allow LV utilisation targets to be
reviewed prior to 2014.

Customer criteria

The redundancy provided for customer connections is in accordance with customer requirements. However,
provision of redundancy above standard levels is subject to a negotiation framework where customers pay for
enhanced levels of service.

Load at risk

The design planning criteria allows peak demand to exceed N-1 capacity in some circumstances to account for
the low probability that outages will occur at times of peak load.

The load at risk criteria applies to non-CBD zone substations and sub-transmission overhead feeders only. For
this infrastructure under N-1 conditions, the forecast demand is not to exceed the thermal capacity for more
than one percent of the time (i.e. a total aggregate of 88 hours per year) up to a maximum of 20% above the
thermal capacity (i.e. a zone may be loaded to 120% of its firm rating for periods that total <88hours per year).

No load at risk is allowed in the sub-transmission system supplying the CBD or for underground sub-
transmission cables or for sub-transmission substations.

There may be circumstances where load at risk criteria cannot be applied due to the network characteristics or
configuration. These include:

° Where a feeder is comprised of part underground cable and part overhead construction, risk is
applied to the overhead section of line, but the underground section of line will not be operated above
its N-1 rating. (i.e. the rating shall be limited by the lesser of 100% of the limiting underground rating
or 120% of the limiting overhead rating).

° Where zone substations are supplied by dedicated groups of underground feeders the capacity
available from the substation is often limited by the underground feeder capacity. This limits
substation capacity to the N-1 feeder capacity.
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4.2.2

° Some system configurations rely on unloaded standby feeders or transformers which automatically
close to restore supply following outages. Where system configurations do not allow the load to be
supplied from standby plant, the need to maintain loading within the thermal rating of plant under
normal operating conditions prevents load at risk criteria being applied.

The determination of the load corresponding to a 1% time above firm rating is based on the load duration
characteristics of standard load cycles.

Licence compliance reporting

Reporting on Ausgrid’s compliance with its licence conditions is provided in the annual Network Performance
Report.

Credible contingency

A credible contingency is defined in the Licence Conditions as meaning:

an outage on one line or item of electrical apparatus, or a coincident outage on more than one line and/or
items of electrical apparatus that a licence holder, acting reasonably, could expect to arise as a result of a
single electrical failure or mechanical event affecting those lines or items. Credible contingencies are generally
limited to major items of equipment with significant probabilities of failure or outage.

Electrical Apparatus is defined as “a transformer within a substation”.

The Licence Conditions apply a reasonableness test which requires Ausgrid to establish its own list of credible
contingencies. This list is informed by the content of Schedule 5.1 of the National Electricity Rules and by
Ausgrid’s own experience of coincident outages.

Credible contingency - distribution

Credible contingencies within the distribution system involve the simultaneous outages of single assets.

Busbars

Busbar outages are not considered to be credible contingencies under either the Licence Conditions or the
National Electricity Rules. However, Ausgrid’s current design standards use multiple sections of busbar, to
allow maintenance and to minimise the risk of losing supply to an entire busbar at a zone substation.

Double circuit tower and trenches

Within urban areas, substantial loads are supplied from double circuit overhead lines or from double circuit
cable banks. A double circuit tower outage is not considered to be a credible contingency in Schedule 5.1 of
the National Electricity Rules. Although rare, tower failures and trench outages do occur and may result in wide
area outages until repairs are carried out.

Ausgrid mitigates against such risks for underground circuits in its design and construction practices by
locating cables in roadways rather than footways, providing separation for cables sharing a common trench
and providing mechanical protection. Where competing area strategies have equivalent cost, preference is
given to those strategies which mitigate against double circuit outages.

Credible contingency - transmission

In planning its transmission network Ausgrid generally uses the same principles as for the distribution system,
with the exception of the inner metropolitan transmission system, where specific criteria have been adopted.

TransGrid is the main provider of transmission services within New South Wales. However, TransGrid is not
subject to the planning standards and reliability conditions applicable to Ausgrid under its distribution licence.

Ausgrid plans its transmission network jointly with TransGrid. Due to the critical nature of the network and the
number of elements required to deliver supply, particularly after a first contingency outage, TransGrid and
Ausgrid have agreed to expand the security criteria used in planning the supply to the CBD and inner suburbs
to be more in line with international practice.
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4.3.1

4.3.2

4.3.3

4.4

The joint reliability standard for the inner metropolitan transmission system, as agreed in a Memorandum of
Understanding between TransGrid and Ausgrid, is that the system will be capable of supplying peak load
under the following contingencies:

° a coincident outage of TransGrid’s 330kV cable 41 or 330kV cable 42 and any 132kV feeder or
330/132kV transformer; and

° an outage of any section of 132kV busbar.

Ausgrid and TransGrid have also jointly planned and agreed, through a Memorandum of Understanding,
reliability criteria for the Hunter and Central Coast regions. The criterion applied for these areas are largely
consistent with that applied throughout the National Electricity Market.

System voltage levels

Voltage limits used at different levels of the system are intended to ensure that the supply provided to low
voltage customers is within nominal limits specified in the Electricity Network Operating Standard. To achieve
this objective, performance based limits are used at different levels of the system, with the lower limit of
performance for 132kV systems being based on the requirements of the National Electricity Rules.

132kV networks

The upper voltage level on the underground 132kV system is restricted to 1.05 per unit. Marginally higher
voltages may be possible in some areas with overhead supply. The lower voltage limit is determined by the
requirement during first contingency outages for:

° transformers in sub-transmission substations to maintain regulation;

° 11kV busbar voltages in 132/11kV zone substations to be less than 4% below their set voltage level
(allowing for effects of line drop compensation); and

° voltage levels on the 132kV system should not fall below 0.9 per unit.

33kV and 66kV networks

The regulation range of the 33kV and 66kV system is determined by the requirement for zone transformers to:
° maintain regulation under normal system conditions; and

° be less than 4% below their set voltage level (allowing for line drop compensation) during first
contingency outages.

11kV networks

Voltage drops of up to 5% are regarded as satisfactory. Higher voltage drops are permissible only where
investigations confirm that the supply provided to low voltage customers is within the limits.

Reliability output criteria — reliability standards

The purpose of the Reliability Standards required by Ausgrid’s licence conditions is to:
° define minimum average reliability performance, by feeder type, across our distribution network; and
° provide a basis against which Ausgrid’s reliability performance can be assessed.

The Reliability Standards are measured in terms of average SAIDI standards, the average time off supply an
average customer experiences per year, and average SAIFI| standards, the average number of sustained
interruptions an average customer experiences per year. Ausgrid’s average SAIDI and SAIFI standards are set
out in Schedule 2 of the Licence Conditions. Schedule 2 is reproduced below.
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Schedule 2 - Reliability standards

SAIDI — Average Reliability Duration Standards (Minutes per customer)

From
2010/11

Feeder Type | 2005/06 2006/07 2007/08 2008/09 2009/10

CDB
Urban
Short-rural

Long-rural

SAIFI - Average Reliability Frequency Standards (Number per customer)

Feeder il
Type 2005/06 2006/07 2007/08 2008/09 2009/10 2010/11

cDB

Urban

Short-rural

Ausgrid publishes its performance against these standards in our annual Electricity Network Performance
Report, which is available on Ausgrid’s website.

The Reliability Standards are a set of minimum service standards which reflect the minimum average
performance for different feeder categories. Due to the random nature of events that affect the network (for
example, weather, animal and third party events), Ausgrid has established a set of internal management
reliability performance targets that aim for only a 5% risk of exceeding each reliability standard.

Ausgrid calculates the gap between network performance that will result from the capital investment programs,
and its internal reliability performance targets. The gap is determined through statistical analysis of past
performance and predictions of future network performance. The performance gap is translated into a quantum
of work required which is prioritised on the basis of improving the worst performing parts of the network first,
referencing the Individual Feeder Standards, as described in the following section.

Ausgrid has implemented a new Outage Management System (OMS) to more accurately record our reliability
performance and better understand the causes of poor reliability of supply. The new OMS implementation also
entails significant work on developing improved procedures for asset and outage event data collection, and
outage management.

Reliability output criteria - individual feeder standards

The purpose of the Individual Feeder Standards required by Ausgrid’s Licence Conditions is to:
° specify Ausgrid’s minimum standards of reliability performance for individual feeders;
. require Ausgrid to focus continually on improving the reliability of its feeders; and
° enable reliability performance of feeders to be monitored over time.

Ausgrid’s Individual Feeder Standards for SAIDI and SAIF| feeder standards are set out in Schedule 3 of the
Licence Conditions. Schedule 3 is reproduced below.
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4.7

Schedule 3 - Individual feeder standards

Feeder Type SAIDI (Minutes per SAIFI (Number per
customer) customer)

CDB
Urban
Short-rural

Long-rural

Ausgrid publishes its performance against these standards in the annual Electricity Network Performance
Report, which is available on Ausgrid’s website.

The Individual Feeder Standards are a set of minimum service standards to trigger network improvements if
the average performance to the customers on the feeder is worse than the Standard. Due to the random
nature of events that affect the network (for example, weather, animal, and third party events) the 12 month
performance of a feeder may or may not represent its true underlying performance. Therefore, Ausgrid not
only investigates feeders with 12 month performance that exceed the Individual Feeder Standard it also
investigates and improves feeders that have performance approaching the Individual Feeder Standard.

This approach is expected to reduce the number of feeders which (randomly) exceed the set standard, as well
as provide the improvements necessary to meet the Reliability Standards in each feeder category.

Typical feeder improvement initiatives include ensuring vegetation, asset condition and feeder loading
standards are met, sectionalising the feeder into smaller segments so that fewer customers are affected
should a fault occur, and improving outage restoration times by establishing remote network supply monitoring
and remote controlled switching devices.

Reliability output criteria - customer service standards

Ausgrid has an obligation under the Electricity Supply Act 1995 (NSW) to comply with all guaranteed customer
service standards. Our guaranteed customer service standards, quality and reliability of connection services is
included in Ausgrid’s standard form customer connection contract which is available on our website. This sets
out guaranteed customer service standards and minimum service standards. This is underpinned by the
customer service standards contained within the Design, Reliability and Performance Licence Conditions.
These conditions specify the level of service that Ausgrid, and other electricity businesses, are expected to
meet. The purpose of these conditions is to provide financial recognition to eligible customers who have
experienced poor reliability of supply.

Guaranteed customer service standards and the applicable compensation are available on the Customer
Service Standards page on Ausgrid’s website (www.ausgrid.com.au).

Individual customer and wide area reliability performance

Ausgrid’s Licence Conditions set minimum average reliability7 performance standards for feeder types8 and
minimum reliability performance standards for individual feeders.

Ausgrid has identified two facets of customer reliability of supply performance where it is necessary to provide
specific reliability programs that are not covered under the Licence Conditions. These areas are:

. Individual customer reliability; and

° Wide area outage risk.

"The reliability standards are measured as SAIDI, minutes per customer, and SAIFI, number per customer.

® The feeder types are CBD, long rural, short rural and urban types of distribution feeder.
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4.7.2

Individual customer reliability

The Licence Conditions set reliability standards in terms of reliability performance as an average for all
customers. These averaged reliability performance metrics may not adequately reflect the experience of
customers on an individual basis who are experiencing poor reliability in certain pockets, or “black spots”, of
the network.

Ausgrid’s “black spot” reliability program9 focuses on delivering an acceptable standard of reliability
performance for individual customers, which is not necessarily achieved by the reliability performance
standards in the Licence Conditions.

Ausgrid has filled the gap in the Licence Conditions through the development of a black spot reliability program
for individual customers. Reliability black spots are identified through “Individual Customer Reliability
Thresholds” which are internal thresholds defining a level of poor individual customer performance at the tail
end of the range of customer experience in any given customer category.

Ausgrid is committed to a reliability black spot program over the period to 2014 to address individual customer
performance not covered by the averaged performance metrics in the Licence Conditions. This program allows
Ausgrid to meet one of its core functions — to provide a safe and reliable electricity supply to all its customers.

Wide area outage risk

The design planning criteria specify minimum standards of system redundancy required to provide acceptable
network performance. Ausgrid has recognised several areas where extended wide area outages may occur for
some system failures. Ausgrid considers that as a prudent network service provider it should mitigate against
the risk of low probability but high consequence events. The Reliability Standards mandated in the Licence
Conditions also do not provide the investment driver to mitigate these wide area outage risks, particularly in
relation to:

° Inner metropolitan transmission system design;
° Double circuit towers; and
o Suburban four transformer 132/11kV substations.

Inner metropolitan transmission system design

The Inner Metropolitan transmission system is comprised of TransGrid’s 330kV cables 41 and 42, the
330/132kV substations at Beaconsfield, Haymarket, Sydney North and Sydney South and future 330kV cables
and associated 330/132kV substations, together with Ausgrid’s 132kV transmission network that links these
supply points.

The decision to adopt a reliability criterion for the transmission network overall that is more onerous than ‘N-1’
was made jointly by TransGrid and Ausgrid, and is reflected in a Memorandum of Understanding, after taking
into account:

° the importance and commercial sensitivity of the Sydney area load to supply interruptions;
° the high cost applying a strict ‘N-2’ criterion to the 330kV cable network;

° the large number of network elements in the 132kV network supplying the area;

° the past performance of the cable system; and

° long repair times for cables that fail.

° “Black Spot” Individual Customer Reliability Thresholds document is published as an attachment to Ausgrid's Regulatory
Proposal, June 2008. The document is located in the Reliability Manual library (in the Network Reliability corporate drive).
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The jointly developed target design planning standards for the transmission system are that the system will be
capable of meeting peak load under the following contingencies:

° simultaneous outage of a single 330kV cable, and any 132kV feeder or 330/132kV transformer; or
° an outage of any section of 132kV busbar.

Double circuit tower

Double circuit tower and double circuit'® cable outages are not considered within the design planning criteria
as they are not regarded as credible contingencies. However double circuit outages have occurred in the past
and will continue to occur, either as a result of mechanical damage (cable circuits) or tower failure.

Ausgrid has mitigated against double circuit cable failures through design and construction practices discussed
in this Plan. Ausgrid has also developed recovery strategies for tower failures, however extended outages are
still likely, particularly where access to tower lines is limited by terrain or development along the route of the
tower line.

Risk of outages arising from suburban 4 transformer 132/11kV substations

Ausgrid’s first generation of suburban 132/11kV zone substations used a four transformer design. This type of
substation lacked 132kV circuit breakers and was fitted with only two groups of 11kV switchgear. Two
substations with a combined capacity of more than 200MVA were typically supplied by a pair of 132kV cables
sharing a common trench.

The design of these substations has resulted in a number of wide area outages. As there is limited scope to
modify these substations to provide improved reliability, Ausgrid intends to mitigate against the risk of wide
area outages from this type of substation by reducing the load supplied from these substations to a level which
is equivalent to the firm (N-1) rating of a three, rather than four, transformer substation. This rating reduction
will be carried out progressively between now and 2019.

% Double circuit cable outages most commonly arise when two or more cable circuits sharing a common trench are
mechanically damaged by excavation or boring.
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Asset management

5.1

Ausgrid’s organisational focus is asset management. Ausgrid manages its network in order to supply
customers with a high quality and reliable supply while maintaining its network in a safe and reliable manner at
the lowest efficient cost. Ausgrid’s asset management philosophy enables the competing requirements of the
network to be optimised through the mature consideration of risk.

Ausgrid's practices relating to the Management of Assets, as defined in documents including, but and not
limited to, Network Standards, Plans, Guidelines, Procedures and Work Instructions etc, is compliant with the
Electricity Transmission and Distribution Asset Management: Code of Practice.

Asset management strategy

Ausgrid’'s Asset Management Strategy (AM002) provides a high level link between the NSW Total Asset
Management (TAM) Policy and the asset management approach adopted by Ausgrid. It identifies the four key
stages in the asset lifecycle (Asset planning, Asset Acquisition, Use & Maintain and Asset Disposal), and
identifies asset management practices and issues that must be addressed during these phases.

The titles of Ausgrid’s asset management processes and document sets are not directly aligned with the titles
of strategy documents used in the current published version of the TAM Manual. The documents which
Ausgrid has in place provide a more direct alignment with the asset planning and delivery over a number of
geographic load areas, particularly in the area of capital investment strategies. The Ausgrid processes and
documents set provide alignment with the TAM Manual requirements, in a different document structure and
has been in continual evolution since Ausgrid’s adoption of this asset management approach in 2000.
Conformity of Ausgrid’s asset related plans and strategies with the TAM Manual strategy documents and tools
are mapped in Table 1 below. It is not intended to alter this asset management documentation structure until
the release of the ISO Standard on Asset Management which is currently in development.

Ausgrid’s compliance with these procedures is undertaken by internal and external audit.
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5.2

5.3

5.3.1

Maintenance Management

Ausgrid’s network assets are managed during the “useful life” phase of the asset lifecycle using a
maintenance strategy and associated maintenance standards which are developed from the analysis of failure
modes, failure rates and consequences of asset failure. This analysis provides a valuable insight into the
behaviour of the assets, which also provides input into the decision to refurbish, retire or replace assets.

Maintenance requirements analysis (MRA)

Ausgrid’s Maintenance Requirements Analysis Manual (MRAM) supports Ausgrid’s Asset Management
Strategy with detailed procedures for implementing a significant element of Logistic Support Analysis (LSA).
This element includes the determination of preventative maintenance requirements of both “in service” and
new assets. This process, along with the identification of all corrective maintenance needs of the network, is
termed “Maintenance Planning” in the LSA task list.

The determination of maintenance requirements (both inspection and corrective), is a significant part of the
LSA process. Maintenance procedures relate to both the physical and functional configurations of items
comprising a system, and recognise that the operating context and the environment in which equipment is
installed contributes significantly to system maintenance needs.

The MRAM is primarily directed at engineers responsible for establishing and implementing maintenance
policies contained in Ausgrid’s Network Technical Maintenance Plans (NTMP).

Ausgrid applies a failure mode effect and criticality analysis (FMECA) and reliability-centred maintenance
(RCM) analysis for the development of system preventative maintenance requirements. This is a "world class"
standardised Maintenance Requirements Analysis (MRA) process, which is currently accepted and applied
across Network assets. The FMECA/RCM process also recognises that preventative and corrective
maintenance can only, at best, enable assets to achieve their inherent levels of safety and reliability, and the
process aims to active this at an efficient cost.

RCM programs require the selection of preventive maintenance tasks on the basis of the:
° reliability characteristics of the equipment;
o operating context of the equipment (i.e. its environment);
o logical analysis of the failure consequences, and
° the applicability and effectiveness of the proposed maintenance task.

The FMECA/RCM approach adopted by Ausgrid produces a schedule of preventive maintenance activities
which include an assessment of risk. The RCM also identifies the most cost effective corrective maintenance
strategy for failed items, which is either to maintain (repair) or to dispose of failed items and, if the strategy is
to maintain, the organisational level at which that maintenance strategy will be applied. FMECA and RCM
combined provide a comprehensive set of analysis tools to determine, either at the design stage or during the
service life, equipment’'s complete set of inspection and corrective maintenance requirements and the
organisational level at which that maintenance will be done.

Ausgrid’s maintenance standards and procedures comprise three key elements:
° inspection;
° corrective maintenance; and
° breakdown repair activities (both asset related and nature induced).

Inspection

Ausgrid has undertaken a network asset evaluation for all network assets using RCM principles and FMECA
techniques. This has been used to develop the NTMP which specifies the type and frequency of inspection
maintenance activities required for different assets. Inspection maintenance activities (which include condition
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5.3.3

monitoring) are set out in associated Maintenance Standards. Ausgrid’s inspection maintenance procedures
are documented on Ausgrid’s procedures database.

Condition monitoring and assessment of assets is used to determine the need for corrective maintenance.

Completion of the inspection work is recorded in the SAP Plant Maintenance (PM) module. Completed and
pending corrective maintenance for all Network assets is recorded in SAP. All such corrective maintenance
requirements are prioritised on a risk basis.

Where the inspection reveals:

° a need for immediate repairs (corrective maintenance) due to a safety or environmental protection
issue; or,

° the potential for an imminent equipment breakdown or failure, repairs are carried out as part of the
inspection work and recorded in SAP for future action.

Corrective maintenance

Corrective maintenance results from inspection activities. Corrective maintenance requirements are prioritised
by review of condition assessment details entered into the SAP PM module.

Typically, these are addressed in order of risk priority based on safety, environmental protection and network
security. These procedures are documented on Ausgrid’s Procedures database.

Breakdown repair activities

Asset related breakdowns are asset failures due solely to the asset and its condition. Nature induced
breakdowns are the result of events that are due to influences outside the design function of the asset.

Both asset related and nature induced breakdown repair activities are typically urgent in nature and are
prioritised in order of safety, environmental protection, network security and expected duration of incident
recovery. These are distinguished to enable equipment conditional and functional failure data to be identified
and utilised in the FMECA/RCM process when reviewing the current asset maintenance standards. These
procedures are documented on Ausgrid’s Procedures database.
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Risk management

6.1

6.2

6.3

Ausgrid’s risk management approach is to identify risks associated with running a network business and
ensure that these are managed appropriately, either by elimination (where this is possible and practicable) or
by implementing targeted risk mitigation strategies.
Nature of key risks
Ausgrid’s key risks in relation to its network are:
(a) Risks relating to compliant infrastructure. Ausgrid has identified three key areas of risk relating to its
infrastructure. These are:
= Safety — covering both public and workplace safety risks, including fire prevention, and safety

risks relating to Ausgrid’s infrastructure;

. Environmental risk — covering environmental compliance requirements including obligations in
respect of waste disposal, pollution, contamination of land, remediation and environmentally
hazardous chemicals; and

= Infrastructure security risk — covering security and compliance risks relating to Ausgrid’s assets.

(b) Risks relating to network performance. The key areas of risk relating to network performance are:

= Failure to provide sufficient network capacity to supply all connected customers;
= Poor performance or failure of specific assets;

= Failure to provide a reliable, secure supply of electricity of sufficient quality; and
= Failure to meet customer connection obligations.

Where risks are asset or location specific, they may present as risks to be managed at a network operational
or business level. Other risks affecting the network more broadly or with greater potential safety,
environmental, asset security or cost impacts, present as strategic or organisational risk, and are addressed at
the executive level in the organisation.

Managing compliant infrastructure risks

In order to manage its infrastructure related risks, Ausgrid has developed a strategic program called its Duty of
Care program. Under this program, Ausgrid identifies specific strategic, safety, environmental and
infrastructure security risks, and implements targeted projects and programs to address these risks. The Duty
of Care program is documented in Ausgrid’s Duty of Care Plan.

The Duty of Care Plan identifies programs by asset type and sets out the scope of work required to
appropriately manage each identified risk to ensure compliance. The types of programs included in our Duty of
Care Plan include programs to address:

° safety risks, including a program to enhance public safety by improving fencing, doors, windows and
signhage around substations to impede unauthorised entry and various programs to mitigate asbestos
and fire risks;

o environmental risk, including programs to manage risks relating to oil leakages; and

° infrastructure security risk, including programs to increase electronic and other security measures at
and around Ausgrid sites.
Other programs to manage safety risk

Other programs implemented by Ausgrid at an operational level to manage workplace and public safety risks
in relation to our network include:
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° training and authorisation procedures targeted at people who will work on or near Ausgrid’'s assets to
ensure persons working on or near the system'’s electricity works have the competencies required to
undertake the work safely and to adhere to safe working procedures;

° procedures for notifying workers around Ausgrid’s electrical assets of relevant procedures and
standards, including compliance with Ausgrid’s Electrical Safety Rules;

° education programs to communicate to the public safety hazards associated with electricity (as
outlined in chapter three: the Public Electrical Safety Awareness Plan);

o availability of the “Dial Before You Dig Service” which provides information on the location of
underground assets;

° compliance inspections of customer installations in accordance with chapter two of this Plan: the
Customer Installation Safety Plan to ensure they are safe for the occupier and safe to connect to the
network;

° the development of a Bushfire Risk Management Plan, (chapter four of this Plan) and implementation
of the initiatives set out in that plan; and

° availability of various risk assessment guides on Ausgrid’s website (for example, the “Building Site
Risk Assessment” guide).

These programs are a sample of Ausgrid’s initiatives in the area of public and workplace safety.

6.4 Managing environmental risks
Ausgrid’s Environmental Management System (EMS) consists of a combination of procedures and processes
aimed at developing, implementing and reviewing Ausgrid's environmental policy. Ausgrid’s operational EMS
is externally certified to AS/NZS 1SO14001:2004.
The environmental planning process involves a risk assessment approach to effectively comply with our
policy. At an organisation level, the results from facilitating risk reviews for Ausgrid's approximately 30 key
environmental functional areas are collated and analysed, identifying those aspects of the business which can
have significant impacts. The risk reviews provide a means to systematically assess Ausgrid's environmental
risk exposure and determine appropriate management strategies. On a project level, environmental impact
assessments (EIA) are prepared for individual projects in accordance with legislative requirements and
Ausgrid procedures which are based on an approach consistent with Department of Planning guidelines.
Examples of programs implemented by Ausgrid to manage environmental risks in relation to our network
include:

° Environmental strategies for the management of Qil Filled Equipment, Qil Filled Cables,
Polychlorinated Biphenyls (PCBs), Heritage Assets, Water Discharge, Contaminated Land,
Environmental GIS, Waste, Pesticide Use, Tree Safety and Sulphur Hexafluoride (SF6).

° Environmental Civil Works Program to provide infrastructure (e.g. washbays, oil storage, material
bays, equipment storage etc.) to support Ausgrid's network.

° Noise Assessment Program to manage the generation of noise and vibration associated with the use
of assets and the carrying out of certain activities.

o Electric and magnetic fields (EMF) Program includes monitoring, an advisory service and a
measurement service within our network area.

° Appropriate environmental training for any person(s) performing tasks on behalf of Ausgrid that have
potential to cause significant environmental impacts. Training is provided through the compulsory
Environmental Awareness Induction Program and Ausgrid's Environmental Training Program.

° Procedures, documents and technical support to assist staff in undertaking their activities with
minimal environmental impact and in accordance with relevant legislative requirements.
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6.6

Environmental emergency response management to provide the necessary support within Ausgrid to
address the needs of staff, facilities and equipment in the event of unplanned emergency situations
should they occur.

Environmental legislation monitoring, interpretation, dissemination and regulator negotiation.

Environmental auditing programs (internal and external) to monitor compliance and performance of
our network and activities.

Communication (internal and external) of up-to-date environmental information to employees via a
range of channels.

Insurance

Ausgrid uses insurance as another tool for managing network infrastructure related risk in addition to the
strategies and processes for managing infrastructure and network performance risks. Ausgrid maintains a
comprehensive insurance program which includes, among other things, public and products liability and
property insurances. The levels of insurance coverage and risk retention of the various insurance policies are
reviewed annually in consultation with Ausgrid’s insurance broker. New insurance coverage requirements are
also reviewed as required on an ongoing basis. Ausgrid also require contractors engaged by Ausgrid to have
appropriate insurances in place.

Managing network performance risks

Ausgrid’s network performance obligations include obligations to:

connect and provide ongoing access to the network, as required by the National Electricity Law and
the Electricity Supply Act 1995 (NSW);

provide a reliable and secure supply of electricity to our customers. The Licence Conditions are
relevant to this obligation. These Licence Conditions set the requirements for Ausgrid’s installed
network capacity and targets for network performance;

appropriately manage asset performance. Poorly performing assets, and asset failure, are a key
driver of poor network performance and may result in negative customer reliability outcomes and
public and workforce safety being compromised; and

provide sufficient network capacity to supply all of Ausgrid’s connected customers. Ausgrid’s network
capacity is limited by the equipment installed, the rating of this equipment and the mandated limit for
load at risk imposed by the Licence Conditions. Growth in demand for electricity distribution capacity
during peak periods can cause a demand/capacity imbalance where network capacity cannot meet
peak demand.

In order to manage its network performance risks, Ausgrid:

has analysed equipment failure modes and rates to establish a risk based maintenance plan to
achieve the inherent levels of safety and reliability of the network assets;

has implemented a condition-based monitoring approach to asset management;

has implemented a risk assessment process to identify and prioritise asset replacement
requirements, based on the application of specific risk criteria;

has identified the specific projects and programs of work required to address asset condition and
performance issues across Ausgrid’s network. These projects and programs are documented in
Ausgrid’'s “Replacement Plan” which contains a consolidated view of known asset performance and
replacement requirements throughout the network;

identifies those areas of the network that exhibit, or will be likely to exhibit, poor reliability
performance outcomes, when measured against reliability requirements under the Licence
Conditions. Ausgrid has identified a program of work required to specifically address reliability issues
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additional to those addressed by Ausgrid’s other programs of work. This program is documented in
Ausgrid’s “Reliability Investment Plan”;

o forecasts customer connection volumes to identify numbers of new customer connections and
implements processes and plans to meet those connections requirements;

° undertakes strategic reviews of network performance requirements across the transmission and sub-
transmission networks, focussing on discrete, geographic network areas. At this level, Ausgrid’s
strategic planning takes into account multiple network performance drivers on an area by area basis.
The outcomes of this strategic planning process are documented in a suite of documents called “Area
Plans”;

. regularly reviews the utilisation of the sub-transmission and distribution system for compliance with
the Design Planning Criteria of the Design, Reliability and Performance licence conditions and carries
out works to address emerging non-compliances.

° periodically reviews the utilisation of the low voltage distributors and when utilisation exceeds
established limits, carries out works to address low voltage capacity issues.

° has adopted a 24 hour recovery time target for major equipment failures. This is supported by the
implementation of a range of mobile substation recovery strategies, which provide for recovery from
catastrophic substation asset failure, and a spare equipment strategy that provides a risk based
framework for the acquisition, maintenance and storage of critical spare assets; and

° tracks the output of its capital works program against the requirements of the various plans.

Strategic risk management processes

Strategic risk management applies to risk identified which impacts upon the organisation’s ability to meet its
objectives, and putting in place strategies that will manage these risks.

In addition, broad areas of operational risk are identified and monitored at a business unit level. Each business
unit is responsible for the detailed assessment of their risks and the management and control of these risks.

As part of the organisation’s strategic planning process, Ausgrid’s internal audit branch facilitates an annual
workshop involving the executive team to identify key strategic risks to be addressed by the organisation.
Risks identified through this process are assigned ownership for the management and control of these risks.

A review process is undertaken quarterly and annually to monitor compliance with outcomes of the planning
process and ensure appropriate management of strategic risk.
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Safety and emergency management

71

7.2

7.3

Ausgrid is committed to workplace and public safety. To meet our objectives in this regard as well as relevant
legislative and regulatory compliance requirements, we have implemented a number of safety programs and
initiatives, both in relation to the safe operation of the network and workplace safety. These programs are
summarised below.

Safe operation of the network

As discussed in Section 6 of this Plan (Risk Management), Ausgrid has identified safety as a key network risk.
To manage this risk, Ausgrid has undertaken strategic risk analysis of the types of hazardous events that may
occur.

Ausgrid has identified various broad categories of risk relating to the safe operation of the network. At a
strategic level, these are addressed in our Duty of Care Plan. The planned programs of work documented in
our Duty of Care Plan and Replacement Plan are a key organisational safeguard against network safety risk.

In addition to these planned asset-related programs of work, Ausgrid has implemented various procedures
and processes at an operational level for enhancing network safety, including:

° an Incident Management System for managing network incidents and network emergencies that
enable rapid response to hazardous situations; and

o formal safety procedures and systems applicable when working on or near the network. This has both
network safety and workplace safety implications. Our procedures for working on or near the network
are discussed in more detail in Section 8 below.

Emergencies

The Ausgrid Emergency Management Plan was endorsed by the Executive in June 2008. The Emergency
Management Plan outlines the framework for Emergency Management within Ausgrid, including exercising.
Exercises are run from time to time in collaboration with EUSFAC and other utilities. They may be cancelled
should a real incident precede the exercise.

The Incident Management System is the operational procedures for the preparation and response to incidents
within Ausgrid. The Incident Management System is applicable to all Ausgrid divisions, applies to all incidents
and is produced and maintained by System Control - Strategic & Emergency Network Operations, in
consultation with the relevant stakeholders. The Incident Management System is regularly reviewed and
distributed to all who may be called upon to form part of the Incident Management Team, and is available
electronically on the Ausgrid Procedures Database.

The Incident Management Steering Committee provides guidance and support for the continual improvement
of Emergency Management arrangements within Ausgrid.

Workplace safety

Ausgrid has workplace safety obligations to its staff and contractors under the Occupational Health and Safety
Act 2000 (NSW) (NSW OH&S Act) and the Occupation Health and Safety Regulation 2001 (NSW) (OH&S
Regulation). Successful implementation of workplace safety processes and procedures also impacts more
generally on network safety and contributes to the safe operation of the network.

Model national work safe laws are expected to be in operation by December 2011, when each jurisdiction will
have enacted their own laws that mirror the national model laws. Before its next Network Management Plan is
prepared, Ausgrid will review its current workplace procedures for compliance with the new legislation.

Ausgrid has numerous policies and procedures in place to ensure safe work practices. Ausgrid conducts
programs to identify workplace safety risks and implements initiatives to address these risks to ensure ongoing
compliance with its workplace safety obligations, and consistent application of its commitment to safety.

One of Ausgrid’s initiatives is the “BeSafe” workplace program. This program has two key objectives:
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the health, safety and welfare of all staff while they are at work; and

ensuring that people other than our staff are not exposed to unacceptable risks to their health and
safety in connection with Ausgrid’s network operations.

Our “BeSafe” policy is based on:

eliminating or controlling any reasonably foreseeable occupational health and safety risks;

a commitment to consultation with staff to enable them to contribute to decisions affecting their
health, safety and welfare at work;

ensuring the design, supply and use of plant and substances at work is safe and without risks to
health when used properly;

education and training programs to ensure staff and contractors are equipped with sufficient
information to ensure their health and safety;

preventing occupational injury and illness by all reasonable, practicable means;
providing timely and cost effective injury management to promote early return to duties;
maintaining a workers' compensation self-insurer licence;

complying with the OH&S Act and OH&S Regulation, and maintaining an OH&S system that complies
with Australian Standard AS/NZS 4801;

adopting best practice standards where legislation or mandatory standards do not exist; and

promoting community awareness of safety issues, through public education campaigns.

Working on or near the network

Ausgrid’s safety objectives are to ensure:

that those working on or near the network are competent to do so, and can do so in the intended safe
manner; and

compliance with the OH&S Act and OH&S Regulation, which require employers such as Ausgrid to
identify foreseeable hazards, assess the risks of these hazards and eliminate or control these risks
and review these controls.

Ausgrid’s Public Electrical Safety Awareness Plan (chapter three of this Plan) educates the general public, the
construction industry and emergency services of the risks of working near network assets and the requirement
for people working near those assets to be appropriately qualified and authorised (where required). Ausgrid
has the following processes in place to meet these objectives:

Hazard assessment forms and safe work method statements have been developed in consultation
with staff. External parties (such as Accredited Service Providers and contractors) are required to
develop their own procedures and forms to submit to Ausgrid;

Competency-based training (based on relevant national training packages and in accordance with the
principle outlined in Section 8 of the National Electricity Network Safety Code “ENA Doc 01-2008);

Induction training for all new employees (both employees and contractors) is carried out in
accordance with our Quality, Safety, Health and Environmental Management System;

Accreditation of service providers undertaking contestable work meets Contestable Works: Code of
Practice standards (and other applicable schemes) administered by NSW Fair Trading;

Audit inspection of works in progress to monitor ASP compliance with Ausgrid's Electrical Safety
Rules;
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° Report accidents and incidents, as specified by Industry & Investment NSW under the Significant
Electrical Network Incidents reporting system (including those required under the Electricity
(Consumer Safety) Regulation 2006); and

. Report customer installation incidents to the NSW Fair Trading (in accordance with the Electricity
(Consumer Safety) Act 2004).

In addition to the activities listed above, Ausgrid has a number of procedures, standards and requirements that
help to ensure everyone working on or near our network is competent and remains safe. These include:

° Training and competency requirements;

° Training records management;

° Procedures and training for working on live electricity assets;
° Safety equipment design, use and maintenance standards;

° Provision of recorded asset information (maps and drawings) for underground assets via the Dial
Before You Dig Service, including general safety precautions via reference to Network Standard
NS156; and

° Provision of risk assessment guides via the Ausgrid procedures database.

Training and competency requirements

It is the responsibility of individual employees, contractors and Accredited Service Providers to only undertake
work for which they have been formally trained and demonstrated competence. It is essential that all
authorised work be performed safely in accordance with this Plan, Electrical Safety Rules, and Network
Standards and in compliance with applicable legislative and regulatory obligations.

Ausgrid staff — Ausgrid must ensure that staff are trained to a level where they are competent to perform their
duties. Managers must ensure that appropriate training is made available to employees. Employees must
undertake training and understand their responsibilities.

Contractors — Contractors and their staff must be correctly trained for the type of work they perform. This
requirement is outlined in their contract with us. In addition, as a condition of contract, all contractors must
receive induction training from Ausgrid prior to commencing their work on site. Ausgrid manages and audits
contractors as required.

Accredited service providers — Accredited Service Providers and their staff must be correctly trained for the
type of work they perform. They are responsible for ensuring the safety of their employees and the public in
general while carrying out contestable work.

Training records management

These records form part of Ausgrid’s safety management system and alert management when refresher
training is required.

Ausgrid staff — Ausgrid maintains training records for all employees.

Contractors — Contractors are required to maintain systems that document the training requirements and
status of training for their personnel. These records may be reviewed during audits conducted by Ausgrid.

Accredited service providers — Accredited Service Providers are required to maintain systems that
document the training requirements and status of training for their personnel. The statutory safety training
requirements are detailed in the accreditation schemes for ASPs administered by Industry & Investment NSW.
These records are reviewed as part of Ausgrid’s initial authorisation process that assesses both statutory
training and trade-based competencies. Statutory safety training records are reviewed annually as part of the
re-authorisation process.
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Personal training records (such as network passports) — Authorised persons when working on or near the
network are required to carry documentation of their personal training records. The personal training record
must be presented on request to any officer representing Ausgrid, Industry & Investment NSW or WorkCover.
The Ausgrid Network Passport or the Australian Electricity Supply Industry Skills Passport is used to record
personal training for all authorised persons employed or contracted by Ausgrid and by authorised persons
working for Accredited Service Providers.

Procedures for working on de-energised electricity assets

Persons who undertake work on energised electricity assets must be trained and demonstrate the required
competency to carry out this work. This training is encompassed in the National Electricity Supply Industry
Transmission and Distribution Training package. Our staff who carry out this type of work have either:

o attained these skills and knowledge by undertaking the National Electricity Supply Industry
Transmission and Distribution Training package;

° are apprentices who are currently attaining the skills and knowledge under a formal training contract
and have appropriate supervision; or

o were assessed as having the equivalent skills and knowledge by the Vocational Education and
Training Advisory Board at the time the package was introduced.

Procedures and training for working on live electricity assets

Electrical work on energised (“live”) high voltage and low voltage network equipment is carried out under this
plan.11 In addition to the training delivered outlined in section 7.7 persons who undertake this live electrical
work must be supervised and follow Ausgrid’s documented processes, in particular:

o Live High Voltage — Ausgrid has safety procedures that document the requirements for working with
live electricity. In addition, live electrical work is carried out in accordance with the Australian
Standards AS 5804.1 High voltage live working — general, AS5804.2 High voltage live working —
glove and barrier work and AS5804.3 High voltage live working — stick work.

° Live Low Voltage — encompassed in the national training package. We also utilise training courses
based on our Electrical Safety Rules (e.g. for work performed by electrically qualified staff in
substations on live low voltage panels and switchboards).

Both Live Low Voltage and Live High Voltage work must be performed in accordance with the requirements of
the Electrical Safety Rules.

Analysis of hazardous events
Hazardous situations exist from day to day in the energy industry, exposing employees, contractors, the public

and the environment to some level of risk.

These dangers can be systematically identified and controlled, through the adoption of appropriate control
mechanisms.

Analysis of Hazardous Events (Appendix B) set out the types of hazardous events that may be reasonably
expected to occur in the course of the construction, maintenance and operation of the network and outlines
how Ausgrid aims to manage these events. Appendix B provides a comprehensive checklist to ensure that
appropriate safeguards are in place in relation to foreseeable risks.

Appendix B sets out:

"1t should be noted that clause 207 of the Occupational Health and Safety Regulation 2001 prohibits work on energised
electrical circuits and apparatus. However clause 207 does not apply electrical work carried out under a Network
Management Plan, such as this one, required to be lodged under the Electricity Supply (Safety and Network Management)
Regulation 2002.
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° hazardous events that can occur during construction, maintenance or operation of the network;
° the potential causes of the hazardous event; and

° the safeguards intended to prevent (where possible) the events from occurring, or should they occur,
intended to protect construction, maintenance and operating personnel, plant, equipment, the
community and the environment.

In addition to this analysis of generic hazardous events, Ausgrid utilises the ‘CHAIR' process (‘Construction
Hazard Assessment and Implication Review') as documented in WorkCover’s 'Safety in Design Tool' to
identify specific hazardous events that may occur during construction, operation, maintenance and retirement
of network assets. Ausgrid uses this process when there are unusual designs or where there are sufficient
inherent safety hazards. The CHAIR process will identify risks, consider ways of eliminating or reducing such
risks and document results. These are then reflected in the asset design and used to complement Ausgrid’s
existing safety procedures.

Safety management compliance

Ausgrid’s objective in relation to Safety Management Compliance is to ensure staff, contractors and
Accredited Service Providers follow safe work procedures. Ausgrid has in place the following compliance
procedures and activities:

Ausgrid staff
° conduct targeted, unannounced audits of field staff and work sites;
° report results of audits to senior management and business unit safety managers;

° identify and implement any corrective action procedures required (confirming that the supervisor is
satisfied with the action); and

° prepare timeframes for corrective action in cases where a response cannot occur immediately.
Contractors

° conduct unannounced audits (appropriate to the nature of the work);

° document results of audits and provide to the appropriate contract management staff;

o formally notify the contractor of any non-compliance and request rectification;

° provide incentives to encourage adherence to safety (e.g. recovering any additional costs incurred by
Ausgrid as a result of non-compliance); and

o record the results of audits for large contracts in databases that are used to monitor performance.
Accredited service providers (ASP)
. Level 1 (ASPs working on the network)
= inspect all work for Level 1 ASPs at relevant stages specified in the contract;

= notify the contractor of any safety breaches and request rectification (prior to work
recommencing);

= advise appropriate Ausgrid staff of all Level 1 breaches; and
= if required, recommend action to Industry & Investment NSW.

o Level 2 (ASPs working on customer installations)
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7.1

= conduct a baseline audit of their safety equipment (to assess their capability for meeting safety
requirements);

= conduct a pre-arranged field safety audit of the ASPs' work (at least six months prior to re-
authorisation); and

= investigate appropriate corrective action as a result of accidents or incidents arising from their
work.

ASPs are accredited to undertake contestable work on the New South Wales network through a scheme
administered by Industry & Investment NSW. Individual electrical contractors or electrical
contracting/consulting companies may become ASPs and perform contestable work. Individuals may also
obtain authorisation from Ausgrid, or work on or near our existing network distribution assets.

Safety equipment design, use and maintenance

Ausgrid purchases safety equipment that has been manufactured in accordance with the requirements of the
relevant Australian or IEC Standards.

Where any design of safety equipment is undertaken, Ausgrid ensures it is designed to the relevant Australian
or IEC Standards and thoroughly tested before it is commissioned for use.

Safety equipment is used and maintained according to Ausgrid’s Electrical Safety Rules clause 4.1 “Safety
Equipment and other tools” and clause 4.2 “Checking Safety and Operating Equipment” and applicable
Technical Standards and Guidelines. These outline the instances when safety equipment and clothing should
be used and the requirements for testing and maintenance.

Wherever possible, a Registered Training Organisation (RTO) will conduct mandatory training (i.e. primary
and secondary) and specialist training. Where training services are not available from an RTO, or the training
is not encompassed in a national training package, non-RTOs may be engaged. That organisation must meet
Ausgrid’s Quality, Safety, Health and Environmental Management System requirements. Ausgrid also needs
to approve course content for non RTOs. Where such training is provided internally by Ausgrid12, this will
conform to national training package standards.

All RTOs must be able to demonstrate that they have factored in the requirements outlined in clause 8.3 of the
Network Safety Code “ENA Doc 01-2008” in all their training courses.

Ausgrid recognises the following training courses:
o Ausgrid courses (e.g. Electrical Safety Rules, Substation Entry, Environmental Awareness);
o Industry courses (e.g. the NSW WorkCover approved Overhead Power line Electrical Safety Course,
NSW TAFE Bonded Asbestos Removal Course, NSW TAFE Accredited Service Providers Level 2

training course);

o National Training Package qualifications delivered within the scope of Registered Training
Organisations

° Refresher training delivered under the Memorandum of Understanding between members of the
Energy Networks Association and evidenced through the Australian ESI Skills Passport

° Courses related to the needs of the Electricity Supply Industry as determined by the Learning &
Development Branch (e.g. St John Ambulance First Aid Courses, CPR, Fall Arrest).

Persons must not undertake work unless they are trained in accordance with the requirements of Appendix A.

'2 Ausgrid is a Registered Training Organisation
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Standards and procedures

8.1

8.2

Design and Construction Standards and Procedures
Ausgrid’s objective is to design and construct the electricity network so that it can be maintained and operated
safely while delivering an adequate, reliable and cost effective electricity supply of appropriate quality.

The approach taken to network asset design by Ausgrid is based on the principles outlined in the National
Electricity Network Safety Code published by the Energy Networks Association (ENA) in particular ENA Doc
01-2008 — Section 6 Design and Construction.

The primary reference sources for development and amendment of a Network Standard are the applicable
Ausgrid plans under the Electricity Supply (Safety and Network Management) Regulation 2008, particularly the
Network Management Plan and the Bush Fire Risk Management Plan, and the NENS Codes and Guidelines.
Other sources for development include relevant ENA Guidelines, National and International design standards.

The following matters are considered as being of primary importance when considering the content of a
network standard:

o safety, environmental and infrastructure security risk;
° quality of supply; and
° reliability.

Ausgrid’s procedure for “Preparation of Network Standards”, available on Ausgrid Procedures database,
incorporates the process Ausgrid uses to set design standards that are to be included in Network Standards.

Under Network Standard NS104 Network Project Design Plans, which applies to all electrical works involving
Ausgrid’s network, designers are required to:

° adhere to relevant legislation, standards and codes of practice;
° consider safety and environmental aspects of the works; and
° declare that the design, as submitted, is fit for its intended purpose.
Ausgrid uses a certification/verification process to manage compliance with its design standards.

Ausgrid’s Electrical Safety Rules are the principal procedures that Ausgrid requires all persons to follow when
undertaking construction work on or near the network or on sections of the network that are out-of-service or
under construction. Ausgrid uses audit inspection and quality procedures to manage compliance with its
construction standards.

A list of Ausgrid’s design and construction standards and procedures is included in Appendix A. Design and
construction standards are available to appropriate employees, contractors and service providers.

Maintenance standards and procedures

Ausgrid is continuing the implementation of a less intrusive maintenance program with targeted condition-
based testing and asset analysis. These techniques allow us to repair or replace only those assets that require
attention, delivering an improved maintenance outcome.

Ausgrid’s maintenance documentation is aligned to the requirements of ENA Doc 01-2008 — Section 7
Maintenance with the exception of EMF which is considered to be a design issue, not a maintenance issue.

The principal documents underpinning our maintenance process are the Maintenance Requirements Analysis
Manual (MRAM) and the Network Technical Maintenance Plan (NTMP), both of which are available to Ausgrid
staff on the Engineering Intranet Balin. The required Maintenance Standards, by major asset class, are
accessed via the NTMP web pages on Balin.
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Ausgrid uses the inspection, corrective and breakdown maintenance procedures to manage the
implementation of the NTMP and associated Maintenance Standards. A list of maintenance standards and
procedures applied by Ausgrid is included on the Ausgrid website (www.ausgrid.com.au) and Balin.

8.3 Operation and safe work standards and procedures
Ausgrid performs all work on or near the distribution network in a manner that ensures safety has the highest
priority. The operating procedures for such work are based on the Electrical Safety Rules. Ausgrid’s Electrical
Safety Rules and companion handbook are available to all Ausgrid staff on the Ausgrid website, the
Engineering Intranet Balin or as hard copy, and as hard copy to all authorised ASPs and contractors.
The Electrical Safety Rules provide detailed procedures for operational activities, with the following being
particularly relevant:
° Training and Authorisation
° Safety Equipment, Clothing and Material;
° Safe Working Distances;
° General Provisions;
° Low Voltage Work;
° High Voltage Work;
° Red and White Striped Tape;
° Disconnection and Reconnection;
° Permits and Folders;
° Operating and other Authorities;
° Access on Ausgrid Mains and Apparatus in the Vicinity of Other Organisation’s Mains;
° Access on Ausgrid Mains and Apparatus that Interconnect with Others;
° Electrical Stations Controlled by Other Organisations;
° Isolation of Ausgrid’s Mains and Apparatus for other Organisations; and
o Mains and Apparatus Owned by Others.
The above procedures provide the means for persons to carry out operational and work activities, on or near
both live and de-energised electricity assets, in a safe manner. These procedures include:
° the need for all persons to complete a specific hazard assessment with reference to Safe Work
Method Statements where relevant;
° the detailed requirements for training and authorisation to carry out various operational activities; and
o the provision of general procedures for a wide range of common events, practices and activities such
as the identification of dangers in various circumstances, entering different locations where network
assets are located and warning systems.
Further procedures on specific technical matters are provided to district operators via “Advice (notices) to
District Operators” which are available to Ausgrid staff on the Engineering Intranet Balin.
For control room staff located in Ausgrid’s Sydney and Wallsend control rooms, further procedures on specific
technical matters are provided via “Control Centre Advices" (notices) for control centre operators which are
maintained in the control room as controlled hard copy documents. For staff in the Wallsend control room,
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8.3.1

8.4

8.5

8.6

further procedures on specific technical matters are also provided via “Network Memorandums” which are also
maintained as controlled hard copy documents in the control room.

Core documentation (such as the Electrical Safety Rules, Network Standards and Electrical Standards) and
associated processes have been reviewed and are compliant with the detailed requirements of the ENA Doc
01-2008.

Safe work method statements (SWMS) and hazard assessment checklists (HAC)

Ausgrid has a safe system of work that includes a comprehensive database of safe work method statements
for use by relevant employees, as well as a defined hazard assessment check [HAC] process, for the
identification of site based hazards before commencing work.

All authorised accredited service providers and contractors are required to have their own Safe Work Method
Statements as part of their authorisation.

Managing & complying with network operating procedures and standards

The network operating procedures used by Ausgrid address the requirements of the National Electricity
Network Safety Code “ENA Doc 01-2008” - in particular Section 8 Work on or Near Electricity Networks.

A periodic review of the Electrical Safety Rules is conducted by a committee including Ausgrid management
and staff representatives. This is the principal process used by Ausgrid to set network operating standards and
procedures.

The Electrical Safety Rules were last reviewed in August 2010. All changes to the Electrical Safety Rules are
reviewed by senior management for compliance with this Plan, relevant legislation, codes and guidelines
before issue of the Rules under the authority of the Executive General Manager, Engineering Transmission &
Technology. Ausgrid’s strategies to deliver compliance with the network operating standards and procedures
are detailed in the Safety Management section of this Plan.

Incident management procedures

Ausgrid’s emergency procedures (for managing emergencies, including fires, explosions, storms, natural
disasters, civil disturbances or anything else that may effect the distribution network or critical business
processes) are defined in the “Incident Management System” (IMS) that is available to all staff on Ausgrid’s
procedures database. The IMS enacts the direction set out in the "Ausgrid - Emergency Management Plan”,
which complies with NSW arrangements.

Ausgrid’s response to emergencies centres around three key priorities:
° safety (people and property);
o the environment; and
° restoring the network.

Ausgrid’s IMS is tested (via simulation) on an annual basis as a minimum — unless there has been a declared
incident requiring the use of the IMS during that period. After each incident or simulation, a debrief is held with
any resulting alteration or improvement to the system being overseen by the Incident Management Steering
Committee and implemented accordingly.

Engineering records, drawings and spatial Information

Ausgrid maintains comprehensive engineering records, drawings & spatial information showing the location of
network assets. We use a number of systems, software & databases to ensure this information is available to
effectively design, construct and maintain our network:

° Geographic Information System (GIS) — stores various forms of network asset spatial information
and delivers essential data updates to Ausgrid’s related network asset management business
systems (IAMS, OMS, DM&C, RIC etc). The GIS also provides periodic updates of geographic maps,
geo-schematic plans and "as-built" recordings as stored in the TDMS. Ausgrid staff have "read only"
access to the entire GIS database through the "Scout" software application, providing the capability to
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query, view and trace connectivity of Ausgrid’s network assets. Scout can also be used to extract
spatial information on Ausgrid’'s network assets for use in CAD software as part of the network
planning design cycle.

o Technical Document Management System (TDMS) — a database providing access to engineering,
architectural, and survey drawings, field recordings and maps for the network.

° Project Tracker (PrjTrak) — ensures all network project design plans, network upgrades and
connections are tracked and recorded in the GIS. Allocation of a unique PrjTrak number facilitates
notification, tracking and status of network changes with GIS updates in the GIS.

° Asset databases SAP- Ausgrid has implemented an integrated asset management system using
SAP. This system, captures network asset technical details, history, plant ratings, maintenance and
modification status and performance (such as outages and loads), for substations, poles, pillars,
street lighting, associated pole attachments (such as cross arms, mains and insulators) and load
control points. SAP contains some technical details on conductors and cables. This system captures
inspection, corrective and breakdown tasks required to be done and those completed, including
failure and cost details.

° Engineering intranet (Balin) — BALIN is an intranet service containing technical standards,
procedures, manuals and instructions. It also provides access (via other systems) to system
diagrams, an environmental index, the ChemAlert database, ION Smart Grid Monitoring, the
Technical Document Management System and Network project databases.

° Ausgrid’s procedures database — accessed via Lotus Notes, this service provides information on
general business procedures and includes safety and environmental procedures for all staff.

° Website (www.ausgrid.com.au) — access for ASPs and the public to network standards and
information on company policy, standards and electrical safety.

° Automated “One-Call” system — responds to 1100 “Dial before You Dig” enquiries and provides
relevant plans and standards to the caller.

Procedures for gaining access to information concerning Network Assets:

Ausgrid staff — All Ausgrid staff and contractors obtain access to all relevant Ausgrid listed systems as
required by their work scopes. In general, such access is obtained by submitting an application request that is
registered via Lotus Notes in a database “Directory & Application Access Requests” and is subject to approval
by the staff nominated as responsible for the directory or application.

Accredited service providers (ASP) — ASPs can access Ausgrid Network Standards and Electricity Supply
Standards via Ausgrid’s website www.ausgrid.com.au

ASPs will be provided with access to such technical information as is reasonably necessary to perform or
design Contestable Works.

Other parties requiring access to information concerning network assets — For parties that may require
technical information for purposes other than network asset design and construction, the provision of such
information is through the Shared Service Subsidiary of Ausgrid. The process for the provision of such
information is defined in the internal Customer Installations Advice 74B “Provision of Information to Network
Access Seekers”.

For persons carrying out work that is not related to the network, provision of information such as maps of asset
locations required prior to spot excavation or construction is facilitated by the “Dial before You Dig” system.
This access is detailed in Electricity Supply Standard ES1 Part A Section 15 “Cable Locations”. “Dial Before
You Dig” enquiries can now be submitted via the web.

8.7 Government Information (Public Access) Act 2009 (“GIPA Act”)
The Government Information (Public Access) Act 2009 (NSW) (GIPA Act) is a new piece of legislation, which
governs how Ausgrid releases information. On 1 July 2010, the GIPA Act replaced the Freedom of Information
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Act 1989 (NSW) (FOI Act), creating a new ‘right to information’ regime aimed at making more information
publicly available.

Under the GIPA Act Ausgrid must now release information about its operations and activities unless there is
an overriding public interest against disclosure or, if the information falls within an exempt category of
information under the Act.

The GIPA Act establishes four ways in which Ausgrid information is to be made available to the public.

1. Mandatory disclosure of open access information — Ausgrid must make the following information
available on its website free of charge: contract register; disclosure log; policy documents and reports;
documents tabled in parliament; current publication guide

2.  Proactive release — Ausgrid may decide to make certain information regarding its activities, which is of
interest to the public readily available.

3. Informal release — Requests for specific information which Ausgrid is able to release without the need
for a formal application. It is Ausgrid’s preference to deal with requests informally where suitable as it
more often quicker and less costly.

4. Formal access application — In limited circumstances, access to information will require a formal
access application. People have a right to access information in this way unless the GIPA Act provides
a reason to withhold the information.
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9 Network performance and licence compliance

9.1 Performance indicators

The Network Management Plan contains the high level design, construction, operation and maintenance
principles used to manage the network assets, and incorporates the principles being applied to asset
utilisation in the areas of safety, reliability, quality of supply and risk management. Ausgrid’s annual Electricity
Network Performance Report then reports on the performance indicators highlighted in the Network
Management Plan.

The performance indicators relevant to the management and operation of the network are specifically
nominated in the report outline for the annual Electricity Network Performance Report, issued by Industry &
Investment NSW.

Ausgrid reports annually against the Industry and Investment outline and publishes the results in the annual
Electricity Network Performance Report on our website (www.ausgrid.com.au). The report provides details of
performance in the following areas:

° Network Management, including complaints and customer service standards;

. Network Planning and Demand Management;

° Asset Management including technical service standards, quality and reliability of supply;

° Network Safety - accidents and incidents involving the network;

° Accredited Service Provider Scheme including the number of notifications, inspections and defects;
° Bushfire Risk Management;

° Public Electrical Safety Awareness; and

° Compliance with the NSW Maritime electricity industry code “Crossings of NSW Navigable Waters®.

9.2 Schedule of reports to Industry & Investment NSW

Ausgrid submits the following reports to Industry & Investment NSW:

° Annual Electricity Network Performance Report (based on the report outline provided by Industry &
Investment NSW each year);

° Quarterly Performance Report (based on the report outline provided by Industry & Investment NSW)
in accordance with the reporting requirements of the Design, Reliability and Performance Licence
Conditions;

° Reports of accidents and incidents — as specified by Industry & Investment NSW under the
Significant Electricity Network Incidents (SENI) reporting system (including those required under the
Electricity (Consumer Safety) Regulation 2006); and

° Any other reports that the Director General may require under Clause 17 of the Electricity Supply
(Safety and Network Management) Regulation 2008.

9.3 Compliance with distribution network service provider's licence.

In NSW, the Electricity Supply Act 1995 (ESA), Electricity Supply (General) Regulations 2001, the Market
Operations Rules, and Ministerially Imposed Licence Conditions clearly define the suite of DNSP Licence
obligations applicable to Ausgrid as a network operator. Nationally, Ausgrid is also subject to the National
Electricity Regime, which includes the National Electricity Law (NEL) and National Electricity Rules (NER).

At all times during the term of its Licence, Ausgrid must hold and comply with its NSW Licence authorisation
and with the NEL and NER.
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Licence Condition 7 states that Ausgrid must “prepare and submit reports in accordance with the applicable
Reporting Manual issued by IPART” and condition 8 states “The Licence Holder must develop and maintain
internal systems capable of effectively managing compliance with its Licence.”

In accordance with these conditions, Ausgrid is required to submit an annual compliance report to IPART by
31 August each year detailing its compliance with both the NSW and National Regime (NER and NEL). To
compile this report and to manage its compliance obligations, Ausgrid maintains a comprehensive Licence and
NER compliance management system. The system contains every obligation (relevant to a distribution
network service provider) imposed by each of the regulatory instruments referred to in the first paragraph
above. The Ministerially-imposed Licence Conditions are those pursuant to item 6(1)(b) of Schedule 2 of the
Electricity Supply Act 1995 and are split into two groups: conditions 1-13 in one group, and 14-19 which are
additional conditions imposing design, reliability and performance standards on distribution network service
providers.

The Licence and NER compliance management system reflects the characteristics of a robust compliance
program as defined by the Australian Standard AS3806 "Compliance Programs" and is reviewed regularly.
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Codes, standards and guidelines

101 Relevant codes, standards and guidelines
Ausgrid adheres to the following codes, standards and guidelines in the design, installation, operation and
maintenance of our network:

° ENA Doc 01-2008 National Electricity Network Safety Code;

o Electricity Transmission and Distribution Asset Management: Code of Practice;

° Contestable Works: Code of Practice

° NSW Code of Practice Electricity Service Standards

o NSW Code of Practice Installation Safety Management;

° NSW Code of Practice Demand Management for Electricity Distributors 2004;

o NSW Code of Practice Contestable Works;

° NSW Code of Practice Electrical Workers Safety Equipment;

° NSW Code of Practice Distribution Risk Management;

° NSW Code of Practice Service and Installation Rules (updated Jan 2009);

° ISSC 3 — Guide to Tree Planting and Maintaining Safety Clearances Near Powerlines;

° ISSC 14 — Guide to electrical workers’ safety equipment

° ISSC 28 — Guideline for Enclosed Spaces in NSW Electricity Networks;

o ISSC 29 — Guideline for Pre-Climbing and Climbing Assessment of Poles;

° ISSC 31 — Guideline for the Management of Private Overhead Lines;

° ISSC 32 — Guide for Network Operators to Provide Information to the Construction Industry for the
Use of Cable Covers;

o ISSC 33 — Guideline for network configuration during high bush fire risk days;

o AS 5804 (including: Guidelines for: Live Line Bare Hand Work, Live Line Stick Work and Live Line
Glove and Barrier Work);

° National Guidelines for Protecting Critical Infrastructure from Terrorism;

° Service and Installation Rules of NSW; and

° NSW Maritime Crossings of NSW Navigable Waters: Electricity Industry Code.

Ausgrid also references additional guidelines, standards and other documents used in electricity networks

nominated in relevant Network Standards. These are available on the ENA website (www.ena.asn.au).
10.2 Departures from codes, standards and guidelines

The following exceptions are made to ENA Doc 01- 2008:

o In accordance with the written direction of 13 May 2003 from the Director General of Industry &
Investment NSW, clause 6.4.1 of ENA Doc 01 is not applied to overhead services and other cable
systems as defined in AS 7000 “Overhead Line Design — Detailed Procedures”. For these
clearances, clause 5.3.5.2 of the Electricity Association of NSW Code of Practice for Electricity
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Transmission and Distribution Asset Management, November 1997 will apply, to maintain existing
higher clearances.

o Clause 8.4.3 0f ENA Doc 01, including ENA NENS 04-2006 “National guidelines for safe approach
distances to electrical and mechanical apparatus” is not applied for safe approach distances. The
safe working distances nominated in Ausgrid’s Electrical Safety Rules will apply. The WorkCover -
Work Near Overhead Power Lines - Code of Practice will be utilised for safe approach distances for
operating equipment near overhead network assets.

The Demand Management for Electricity Distributors - NSW Code of Practice (2004) has been taken into
account in the formulation and implementation of this Plan. While Ausgrid's processes depart from the detailed
provisions of the Code in several respects, they equal or exceed the objectives and outcomes of the Code.

There are seven stated objectives of the Code:

1. To publish information that makes transparent the underlying assumptions and decision making
processes relating to investments that expand distribution networks;

2. To publish detailed information regarding the need for network expansion in a way that enables
interested parties to identify likely locations of forthcoming constraint.

Ausgrid publishes an annual Electricity Distribution System Review (ESDR). This document
provides detailed information about forecasts and system capacity at each major substation in
Ausgrid’s franchise area; descriptions of the decision making processes and investment criteria;
descriptions and estimated costs of all proposed and potential expansion projects; and details of
investment timeframes. A DM register of interested parties is maintained and all registered
parties are informed of the availability of all publicly available documents relevant to DM as they
become available;

3. To use a formal process to determine whether demand management investigations are warranted for
identified emerging constraints, and publish the results.

Ausgrid undertakes formal DM screening tests for each identified constraint, as described in
section 2.2. The results of these tests are published on the Ausgrid web site. The screening test
is carried out to determine whether it is reasonable to expect that demand management may be
an option. The considerations of the screening test are more comprehensive than the
Reasonableness Test provided for in the Code. Tests are carried out promptly according to
priority of need and when necessary information becomes available;

4. To carry out demand management investigations that provides opportunities for market participation.

Where a screening test indicates that demand management may be a reasonable alternative,
Ausgrid's processes include a formal DM investigation stage, during which a specific and
targeted public consultation is normally undertaken. The public documentation includes much
more detailed information about the region under investigation and the nature of the constraint
than is available in the ESDR. All responses received as a result of public consultation
regarding a particular constraint are considered and formally addressed in the demand
management investigation report. In addition to consultation, Ausgrid undertakes direct
investigation of DM opportunities. If, as a result of the demand management investigation
process, Ausgrid determines that demand management is likely to be feasible, Ausgrid procures
the relevant DM services.

5. To analyse demand management and network expansion options on an equal basis according to the
published methodology and assumptions and publish the results of those determinations;

6. Toimplement demand management options where they are determined to be cost-effective.

Ausgrid's processes equal or exceed Code recommendations in respect of these two objectives;

7. Prepare and publish reports on these activities annually.
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10.3

Ausgrid submits annual reports to Industry & Investment NSW in accordance with the Reporting
Guidelines published by the Minister. Details of all investigations and DM projects undertaken
during the year are also published in Ausgrid's annual report, and individual reports are
published from time to time and publicised via the DM Register of interested parties and Ausgrid
website.

Code clarifications
The following clarifications are made to ENA DOC 001-2008:

In clause 3 (Scope), it is Ausgrid’s understanding that “out-of-service” refers to de-commissioned
assets. Ausgrid maintains such assets as is necessary to assure public safety, the safety of
employees and to protect the environment. Should such de-commissioned assets be returned to
service, Ausgrid would at that time, carry out any necessary work(s) to meet the full provisions
required by ENA DOC 001-2008 for these assets.

In Clause 4.1 of ENA DOC 001-2008, Ausgrid is responsible for ensuring that current relevant
Australian Standards and ENA documents are referenced. When formulating policies, Ausgrid takes
these documents into consideration, and incorporates the appropriate procedures into its own
documentation. However, there may be minor differences between Ausgrid’s practices and the
reference documents while maintaining an equivalent safety outcome.

In clause 8.3.1 (Qualifications and Training - General Requirements), the relevance of the training
listed to the work being undertaken will be determined by Ausgrid.

62

Chapter 1 Network Safety and Reliability Plan



€9 ueld Aujgeljey pue Ajojes yiomieN | Jejdeyd

‘| 8IgqeL G uoldeg $S3 O} os|e

19§o1 SdSY | [9A87 Jo4 “Bulutel) payoene Buiquid (sdsv

pue Bululel] }selly ||e4 ‘SSaualemy |BJUSWIUOIIAUT L [9A87 AQ YJOM UO[ONIISUOD

‘ssousIeMY S0}SOQSY ‘|0JJU0D Oljel] ‘JUBWUIBIUOD IO pawJopad SUle|\ PeaylonQ UOISSIWSUe] | 9]ge)Seju0d sapn|oul)

‘Buiures; gD pue anosal AT ‘suoneisqng o} Aiug  aqg 0} yJom aul| Jo adA} ay} -gnS pue sulew peaysano AH M\ zg L Buipnpoul pue

(snouea) sajeoiia) ‘S8INPad0Id HWlad $S909Y ‘Sajny Ajojes |ealyos|3 Aq paJinbai se Buluien ‘sulew peaylano A7 :seuobajeo 0} dn snjeledde pasibiaus
BuneiadQ jueld pue :Buimoljo} 8y) ‘03 pajwi| Jou Si Ing ‘epnjoul Aew 1si[eroadg -uoneoyiienb yiom Buimojjo) sy} Bullenod pue  -ap pue pasibiaus BuinjoAul
dM3 "sajo1yan Aneay SIYl "Ue|d SIU} JO €' UOIIO8S Ul pajs| suonelaidiajul  apeJ) yJom aul| Jusjeainba  s|pjs (JexJ0m duIT) aped) [Bol}08]9 - }JOM}BN uonnguisia
Buiaup ‘Buniom aui ay} yum apod '800Z-10 20Q YN 40 £'g asne|D Jo diysaonuaidde (Ji0pn Burinbal syse} aoueusjuiew 3y} Jo 9oueuULBUIEW
aAIT ‘BunesadQ paywi Aq palinbaus se Buiuiesy Jaysaljal pue buluieny Ayojes aul) apel] [eouo9|3 pue uoIdNIISUOD YIOMISN pue uoionysuo)

‘Buiules| 1saly ||e4 pue
Buluies] seoedg paulUO) ‘SSBUBIEMY [EJUSLIUOIIAUS
‘ssauaIeMY SOIS8(gsSy JUSWUIBJUOD (IO ‘SUOIBISONS

0] Aljug ‘sainpadold Hwlad SS90y ‘sajny Ajajes M\ Z2€ 1L Buipnjoul pue o}
|eou108|3 A1ojes |eou}0a|g aull Jamod peaylanQ (£ 31ON @9s) ‘uonesado  dn sabeyjon je snieledde asibious
:Buimoljo} 8y} ‘0} payjwi| Jou Si Ing ‘epnjoul Aew waj}sAs ul Buluiesy  -ap pue asibiaus 0} Buiyoums pialy
(snouen) SIY] "ue|d SIU} JO € UOI}0aS Ul pa)s| suonelaldiaul 1sl[eroads wnwiuiw Buiwiopad ui s|iys (ueouos|3)
sajeoyiua) bunelsado 3y} yum apo9 "800Z-10 200 ¥YNI JO €8 asne|d e se diysaonuaidde apeJ; [eouos|d Buinjoaul }JomjaN/uonnquisia
ue|d pue dm3 Aq paiinbal se Buluiely Jaysauyas pue buiuiely Alojes apeuJ; [eou}o9|3 - )Jom}au 8y} jo uonesado ay} Jo uonesadO
‘| |lgel G uonoss ST 0} Os|e 19)al SdSY | [9A87 Jod (sdsv
‘Buluies] 1sauly ||e4 pue Bujuies] seoedg pauyuo) uonoadsu| uone|eisu| ‘Buuse | [8A87 AQ YJOM UOIJONIISUOD
‘SSOUBIBMY [BJUBWIUOIIAUT ‘SSBUBJEMY SO}SaqSsy AH % A1 ‘|oJjuoo-8j8] ‘uonenbay 9]geIS8aju0d sapn|oul)
‘loJjuoD dujel] ‘uswueuoD I ‘suoneisqng o} Aijug (uayepspun  abejoA ‘UoI08)0Id ‘UONONIISUOD M\ Zg L Buipnpoul pue
‘S8INPad0Id HWIad SS9y ‘Sajny Ajojes |ealyos|3 aq 0} yiom jo adAy ayy uoneisqng :sauobayed 0] dn snjeledde pasibiaua
‘(snouen) :Buimoljos 8y} ‘o) panwi| Jou si Ing ‘epnjoul Aew Aq palinbai se) Buiuien yiom Buimojoy ay) Busnod pue -9p pue pasibiaua BulajoAul
sajeoyiua) bunelado SIY] "ue|d SIU} JO € UOI}0aS Ul pa)s| suonelaldiaul 1si[eroads ‘wnwiuiw s|Iyfs (uerowo9|3) apel} |eouo9|e - }JoM}aN uonnguisiq
weld (¢ 310N 3y} yum apo) "g800z-10 200 ¥YNI JO €8 asne|d e se diysaonuaidde Buuinbal sysey soueusjulew 8y} Jo sdueUSUBW
99s) BunesadQ paywi Aq paiinbal se Buluiely Jaysauyas pue Buiuiel) Ayojes apeu; [eou}o9|3 puEe UOIONIISUOD YIOMIBN pue uondNISU0D

(¢ ALON 99s) papudsx3 (1L 3LON @9s) Bulujes Arepuosag Aiojepuep Y4OM Jo adA L Y4OM j0 sse|d

Bujuies) jeuondo

Kewud Aiojepuepy

sjuawalinbay Asuajadwos pue Buluiea] vy xipuaddy



ueld Ajigeliey pue Ajejes siomiaN | Jeydeyd

¥9

‘paiinbai
se Buluiesy Jayl0

‘|lenoway solsagsy :Buimo||o) sy} ‘o) pajiwi| Jou Si Ing
‘apnjour Aew Bujuies) [euonippy g S|geL G UONIaS ¢
S 3 u11no 18s se Bululel) Jeysaljal pue Buiuies) Alejes

‘pubsny

Aq panoidde Jsapinoid
Buluiely Joyjo Jo pubsny
Aq @sino) Buiuies |

| Aobejen ‘wnwiuiw

e se diysaonuaidde
(uerouyos|3)

apelJ; |eou}o9|3

(awayog sIapInold 92INIBS

10 UONE.YIPaIOdY MSN JUBWISBAU|
9 Aisnpuj Jad) | Alobajen

Z 19Aa7 IOMN B|gelS8ju0)

(slepinoid

90IAJSS JO UOIB)IPaIIDY
MSN 1uswisaaul 8

Ansnpuj Jad - uoneypalooy
Z [aAa7) s|eulwua |
Jawolsn) ay} pue walsAg
uonnquisig Aponyos|3

Y} UsamM}a( SH}IoM adepdU|

‘paJiinbai
se Buluien Jayio

'ssaualeMy |ejuswuolIAUTg pue Buluiel |

saoedg pauluo) ‘Buluiel] 1sally |led ‘[eAroway
S0)s9qsy ‘[04u0) dlyel] ‘Alajes |eal}oa|3 aul Jamod
peaylaAQ ‘JusWuleuo9 |IQ ‘suonelsqng o) Aug
‘S8INPa0Id HWIad SS90V ‘So|ny Alajes |eoujos|]
:Buimo||o} 8y} ‘o) paywi| Jou si ing ‘epnjoul Aew

SIUL "ueld Sy} Jo €' UOIOSS Ul pajsi| suoiejaidisiul
8} Yyum 8pod "800¢-10 900 VN3 0 £'g 8sne|d

Aq palinbai se Buluiesy Jaysaljel pue Buluien Ajojes

(uwnjoo

SHOM jo 8dA 1, auy ul
pajeolpul Se) usyeuspun
2q 0} yJom Jo adA} ay
Aq palinbai se Bujuies |

‘goueuUsjUleW
pue uodNIISUOD JO UoIsiAledns
Jo/pue ubisep Buliesulbu]
"80UBUS)UIBW/UOIE|BISUI

pue suonedIuNWwWoos|s] ‘(siedal
|eanionns % Bunuied ‘Buiues|d)
}Jom uonelsgqng Alejjiouy
‘uonoadsul aulq pue ajod
‘Jueysissy apel] ‘Juswabeuey
uoneebap ‘Juswaoeday dweT
}9a.1S Ying ‘Juelsissy apel |
‘JantasqQ Alajes ‘Ajuo uoie|elsul
a|geD :sauobajes yiom Buimoloy
8y} Jo alow Jo auo ul Bulures |

(iom

UOI}ONJISUOD 9]gBISaju09

1 [@A97 1IN0 BuiAlied ul snoge
3Jom Jo sasse|d ay} Buiisisse
SopN[oul) YIom aoueusUeW
Asejioue pue (AX ZgL
Buipnjoul pue 0} dn) ylomieN
uonNquIsig ay) uo Buiiop

NETIES

[EO108|3 Bul| Jamod
peaylanQ ‘saoIysn
Aneay Buinuq (snouen)
sajeoyiua) bunelado
Jueld ‘BunesadQ pajwi

(2 3LON @8s) papusix3
Bujuies] jeuondo

‘L 9|qeL G UoO8S ST O} Os|e 19)a) SdSV | [9A97]
Jo4 “Buluies] seoedg pauyuo) pue Buiuiel] 1saly
|led ‘sseualemy [BJUSWUOIIAUT ‘SSaUSIEMY SO}SagSy
‘loJiuoD olyel] ‘JUBWIUIBIUOD |IO ‘suoneisgns o} Aijug
‘s8INPad0Id HWIad SS90V ‘Sa|ny Alajes |eoujos|]
:Buimol|oy 8y} 0} pajwi| Jou Si Ing apnjoul Aew

SIYL "ueld Sy} Jo €' UOIOSS Ul pajsi| suonejaidisiul
3y} Yim ©pod 'g00¢-1L0 90Q ¥YN3 J0 €8 dsne|9

Aq paiinbal se Buluiely Jaysauyas pue Buiuiely Ayojes

(1 3LON 2@9s) buluiea] Aiepuodsag Aiojepuelp

‘pawulol Buleq ajqeo

1o adA ayy Aq palinbal
se Bujuiel; isijeroadg
‘uoljeaiylienb apeuy

Jayulol 81qed jus|eainba
Jo diyseonuaidde (sayuior
9|qeD) epel | [eo1}09|]

Bujurea]
Kewud Aiojepuepy

(ouswAlod % paii4
se9 ‘pa||y IO ‘pes| Jaded "H9)
uoissiwsuel ] -gng ‘(pes| Jaded

9 olBWA|0d "6°9) uonnquisig
:9|qed Jo sauobayed Buimoj|ol
By} JO 8I0W JO BUO UO S||IYS
(423ut0p BIgED) SpEl) |BOLIOSID
Buuinbal syse} aoueusUIRW
pue UoI}ONIISUOD YIOMISN

YIOAA Jo adA |

(sdsv

L |19A87 AQ YoM UOI}ONIISUOD
9|ge}Sau0d sapnjoul)

M1 Zg |l Buipnjoul pue

0} dn snjeledde pasibiaud
-9p pue pasibiausa BuiajoAul
- JJomisN uoinguisiq

8y} Jo @dueUSUIBW

pue uonioNIISU0D

MIOM JO sse|)




G9

ueld Ayjiqeliey pue Ajejes somiaN | 4eydeyd

'sa|ny Ajejeg |eowyos|3 Jno jJo
€| Uooag Ul pajiejop ale sanuoyne Bunesado asay] “sanuoyine Buielado snoleA Joj paulep se syse} Buijelado yJomiau Jo uonos|as e Ajuo wiopad 0} paulel) Uasg SABY OUM SIONIOM
SWOS 8Je 8J8Y | "SISYIOM Pa||s-linw paulel} A|geyns Jo siojesado yJomiau pajedipap Yim apisal Aew YIomiaN uoinguisiq ayi uo syse) Bunesado jo abuel [jny sy} wiopad o} Ayloyiny "¢

‘(seniAnoe Bunesado pajwi| Se Yyons) S||iys [eUoilippe YIm [ouuosiad saped) [BOL}OS]9 pue siajulof 8|ged-ueoljos|s ‘siajulof 8|qed Ja)Iom aul| ‘SI9NI0M SUl-UBIOL}IS|S 10}
Buuresy spnjoul Aew siy] -sjuswabuelle yiom a|qixa|} ‘Buljys-ninw Buarod sjuswaalbe ade|dyiom yum aul ul sjelndosdde aq osje Aew |puuosiad sapel) |eOL}O9|S Jo Buluiely Jayun4 g

"UOIBUILLIBIOP [BUI Y} SYEBW |[IM (JBUMO YIOM}au 8y} se) pubsny ‘1gnop ui si Bululel) A1epuooss JO 90UBAS|8. B} 8I18UM SOSED
U] "userapuUN }I0OM 8y JO ainjeu ooads ay) JUnoooe ojul Buiye) - sjeakojdwe ay} ypm uoneynsuod Buimojjoy Jekojdwe ayy Ag paulwialep aq ||im Buiurely Aiepuooss jo adoos ay] °|

‘paiinbai
se Buiuien Jayio

‘|leAoWway SOJSaQSy pue Ssauslemy S0l1Sagsy
:BuImol|o} 8y} 0} pajILI| Jou S INq ‘epnjoul Aew siy L
"Z 8|gel G uonoes ¢ S J Ul no j8s se Buiuies) A1ejeg

‘pubsny

Aq panoidde Japinoud
Buiuiely Jayjo Jo pubsny
Aq @sino) Buiuies |

¥ AlobBaje) ‘wnwiuiw

e se diysaonuaidde
(uerouyos|3)

apeu; |eou}o9|3

(awdyog sIopInoid 92INIBS

JO UOI}BIPaIodY AMSN JUSWISaAU|
9 Aysnpu| Jad) { Alobajen

Z 19A8T HIOAN B]qBISaIu0D

(s1apinoid

90IAI9G JO UONE})IPaI00Y
MSN JuswiseAul @

Ansnpuj Jad - uoneyipaiody
Z |19A87) s|eulwua |
Jawioysny a8y} pue WaysAg
uonnquisig Anouyos|3

U} Uoam}aq SHIOM aoeualu|

‘paiinbai
se Bujuien Jayio

jle2){Veg)]

oljel| pue [eAOWSY SOJSaQSY ‘SSaualemy S0l1sagsy
:BuIMO]|0} BY) O} PajILLI| JOU S INq ‘epnjoul Aew siy L
"Z 8|qel G uonoes ¢ S 3 Ul Ino jes se Buiuiel) A1ejeg

‘uoneolyijienb apely yiom
aul| JusjeAlinba 1o pubsny
Aq panoidde Japinoud
Buiuresy Jayjo ‘pubsny

Aq @sino) Buluiel] ¢
Aiobajen ‘wnwiuiw e se
diyseonuaidde (1axJ0opN
aulT Jo uelouo9|3)

apeu; [eou}o9|3

(owayog sIopInoid 92INIBS

JO UOI}BNPaIddY AASN JUBWISOAU|
9 Aysnpu| Jad) ¢ Aiobayen

Z 19AS7 MIONN 9]|qBIS8aju0)

(s1epinoid

90IAJBS JO UOIB)IPaIIDY
MSN luswisaau| g Aisnpuj
90UBI8}aY- UOIB)IPaIIDY

Z |19A87) s|eulwua |
Jawolsny ay} pue walsAg
uonngusiq AyoLyos|3

By} Usam}ag SYIOM aoepalu|

‘paiinbai
se Buluiesy Jayl0

(2 3LON @8s) papusix3

Bujuieu] jeuondo

Sssaualemy |ejuswiuolInug

pue Buiuiel] saoedg paulyuo) [eAowSY

$0)SqSY ‘|0U0) dljel| ‘ssauslemy so}sagsy
:Buimol|o} 8y} ‘03 paywi| Jou s1ing ‘epnjoul Aew sy |
"Z 9|qel G uonoas # S J Ul INo Jas se Buluiel) Ayojes

‘uoneoyienb

apeJ} Jajuiof a|qed
jusjeainba Jo pubsny

Aq panoidde Jspinoud
Buiuresy Jayjo ‘pubsny

Aq 8sino) Buiuies |

Z fobae) ‘wnwiuiw e
se diyseonuaidde (uajuiop
a|geD 1o ueiduos|3)
apeu; [eou}o9|3

Bujurea]
Kewud Aiojepuepy

(owayog sIopInOId 92INIBS

10 UONE.YIPaIOdY MSN JUBWISBAU|
9 Aisnpu Jad) g Alobajen

Z 19Aa7 IOAN B|gelS8ju0D

YIOAA Jo adA |

(s1apinoid

90IAI9G JO UOIE})IPaI00Y
MSN JuswiseAul @

Ansnpuj Jad - uoneyipalody
Z |19A87) s|eulwua |
Jawioisny a8y} pue WwaysAg
uonnquisig Anoyos|3

8} Usamiaq syJom aoeLialu|

MIOM JO sse|)




ueld Ayliqeliey pue Aajes siomieN | Jeydeyd 929
(uonsanb
Ul SSe[O }9SSEe 8y} Jo} SpJepue]S JIOM}aN WSI|EpUBA
jueAsjal 99s) - mEQw\A.w uono8l0.d (porosjos
(seinpagoid [eoluyos] ‘sjuswalels ApoaLiooul ‘panssi
(uonsenb POUIBIA YIOAA B1eS) sainpaooid YIOAA Jou J.:o Uiom
ul wwm_o.awwwm mco_umw_._Ocusm\mco_#mo_u_.__NDU mwv HCQEQ_ch
ayj 10} splepuels Buiiiejep spodssed yJomaN aAnosjoud
YIOMISN JUBAS|DI 99S) Buiuien Ayojes alenbapeu|
- swasAg uonoalold swalsAg sainpaosolid
(uonsanb
(‘uonsenb  Juswabeuely [eluswuUOIIAUT pue Y)eaH yiom Buoim
Ul SSe|o Jasse ay) Joj} : . ‘
uissepjesse oy ‘Alojes ‘Allenp s.pubsny o} Jsjal Ajjend ay} buimojjo4
SpJepue]S JIOMIBN JUBAS[BI :
09s) - SWajsAS UORIBI0IY 10} spJepue)s HIoMieN Buiyioo anosjold joedwi Jejnolyap\
walsAg uswabeuepy Mmm\h‘_mm_w_huwm—w _ﬂmmm_vw.ﬁﬁm% Juswdinbs aAnosjold [euosied Amzo Buiuyyby ‘ured
(uonsenb JUBPIOUI SPUBSNY by ‘seum ypes (019 ade) ‘sialeq ‘s|eq Joxiew puim B9) suwols
Ul SSB|D JoSSE U} IO} (ue|d JuswiaBeUB YSIY 814 pesyleno Ba) suomieN ‘subis Ba) siojealpul Buiuiem pue Jebueq ainjiey ojod
SpJepuelS YIOMION JueAs|al ysng Buipnjour) sweiboid sy jo saines; uBisep walsAg Juswabeue|y Juspiou| s,pubsny 1oedwi eai]
99s) - swa)sAg uolosjold swabeuely uonejabop uonosjold abing (ueld Bunesaysano
ue|d Juswabeuel SwaysAS uoneWIo| swaishs juswabeuel ysiy aJi4 ysng Buipnjour) aouepadwi ybiH
Kyajes o2 s,pubsny (Aungeley ‘SHOM  yopewsou) (Anjigeley swelibold Juswabeuely uonejebap S10}ONpPU0D
walsAg aoueldwo) ‘Juswaoe|dal ‘SyIom aoueldwon swa)sAg uonewuolu) (Ayjigerey Buiyse|n
swsabeue|y |ejuswuUOIIAUT 1ossy) weiboid quawaoe|dal Jossy) ‘syiom aoueldwo) ‘quaswade|dal sejod Bulpnjox3g
pue yjesH ‘Aiejes ‘Ayenp ainypuadx3y |eyded (030 weibold ainypuadx3y jossy) weuboid ainypuadx3 [eyded - (910 youms
S.UoISIAIQ @2IAJ8S s pubsny  uonosjoud ‘suonelsans ‘sajod  |eydeq (o3 uonosjoud (012 uonosy0ud ‘suonelsgns ‘sajod ‘saulj ‘JaWIojSuel)
0} Jojal |ejusWUOIIAUg ‘saul| Jo} 63) swelboid ‘suonejsqns ‘sajod 40} B9) sweiboid oueusiulely [E21UYOS | ‘Jojejnsul punoib

wojsAs
Juswabeuey |eJusWUOIIAUT
|euonelado payiua)

JuswiuoJIAug 8y} 108)04d
0] papuajul spienbajes

2ouBUSB)UIB |EDIUYOD |
ue|d ssauaiemy Alojes
[EOH}O®|T 21|gNd S,pHBSNY

Aunwwo) ay) yo930.d
0] papuajul spienbajes

‘saul| 1o} 63) sweibold
aoueudjuUIe
[eoluyoa |

juswdinb3
pue jueld 108j01d 0}
papusjul spienbajes

yels Bunjelado joLasip
puE WooJ [04ju09 S,puUbsny 0] sadljou
92INPY ‘s9|ny Alojes [eoujos|3 s pubsny

[suuosiad Bunesado
pue aoueUB)UIB\ ‘UOIONLISUOD
108)01d 0} papus)jul spienbajes

ewned} Jo Ainlul ‘yieaq

‘wJie ssouo 69)
ainjie} Juswdinba
[eol09|3

sasneo
1001 [enus}od

(uononusuoo Buunp BulLIND20 SlUBAS SnopJezey Buipnjoul) SI0}0NPUOY [BOLI08|T SAI| YIIM 10BIU0D

ay} wouy yoeal
ulyyIm Jo punoib
8y} UO 10}oNpuoD

Juans
snopJezey ay} jo
S8sned sjeIpaww|

:s@ouUsnbasuo) 8|qissod

:JUsA] snopJezeH

SJUaAT shopJezeH jo sisAjeuy

g xipuaddy




19

ueld Ayjiqeliey pue Ajejes somiaN | 4eydeyd

(uonsanb

ul Sse|d }esse 8y} 1o}
SpJepuUE]S YJOM]IBN JUueAd|al
99S) - SWa)SAS uonov)0Id
waysAs

Juswabeuey |eJuUsWUOIIAUT
pue yyesaH ‘Aiejes ‘Ayenp
S,UOISIAIQ 99IAI8S S pubsny
0} Jajal |ejusWUOIIAUg

(ueld wuswabeuey sy aJiq
ysng buipnjoul) swelboid
juswabeuepy uonelabap
walsAs

Juswabeuey\ |eJUsWIUOIIAUT
|euonelado paya)

JuswiuoJIAug 8y} 198)04d
0] papuajul spienbajes

apo) Ausnpu

Aio1o9|3 :sisjep) ajqebineN
MSN Jo Buissol) swiey
MSN Uim aoueldwod

pue uonejuswsadw|
$901MBS AJlunoas

J0/pue sadlAap Buoo
800¢-10

200 YN3 0} ubisaq 3JomjeN
(uonsanb

Ul SSe|O }osse ay} Joy
SpJepue)s YI0M}aN JueAs|al
99S) - swa)sAg uonoaloid
(019 ade) ‘siauleq ‘s|eq
Jaylew ‘subis Ba) siojeaipul
Buiuiem pue Jebueq

(ueld yuswabeue XSy 414
ysng Buipnjoul) sweliboid
wswabeuep uonejabap
SWa)sAg uonew.ou|
(Angeljay ‘syiom
aoueldwo) ‘uswade|dal
1ossy) weibolid

ainypuadx3 [eude) (010
uonosyoud ‘suoneisgns ‘sejod
‘saul| 1oy 63) sweiboliy
9oUBUBUIE |BDIUYDOS |

ue|d ssaualemy Ajojes
(013093 2l|gnd s, pHBsNy

Alunwwo) ay) jo830.d
0] papusajul spienbajes

(uonsanb
u| SSEe|O Josse
3y} J0} Spiepuels

M}JOMJON JueAS|Sl 99S)
- swe)sAg uonosjoid

juswdinbg
pue jueld 108j01d 0}
papusjul spienbajes

8002-10 904 VYN3 0} ubiseq YiomieN
(010 100}

aul| aAl] ‘sdA\\T B9) suonoadsul/bunsa)
aunnoJ Juswdinba pue jue|d

S)pNY SHSHION

SJUBWISSasSY pJezeH

(uonsanb

Ul SSB[O }9SSE 8V} Jo} SpJepue]S YIOMIaN
JUBAS|2J 98S) - SWV)SAS UO108]0Id

(V xipuaddy

99s) - Buluiesy (paseqg-yeld) Aousjadwon
Buiuren Alojes

wa}sAg Juswabeuey [BJUBWUOIIAUT
pue yyesH ‘Aiejes ‘Ajjenp s.uoisiaig
99IMI8S s pubsny 03 Jajal A1ajes
Swa)sAg

uswabeue|y [eJusWUOIIAUT PUE Y)eaH
‘Alajes ‘Ayienp s,pubsny o} Jagal Ajjiend
Buiyjo|o aniosold

juswdinba aAos)04d |eUOSIB

(019 adey ‘siauleq ‘s|jeq Jaylew

‘subis 69) sioeoipul Buiuiem pue Jsbueq
(ueld

juswabeuepy sy ali4 ysng Buipnjour)
swelbold swabeuel uonelabap
swalsAg uonewuopu| (Ajiqeley

‘sydom doueldwo) ‘uawaoe|dal

19ssy) weibold ainypuadx3 [eyde)
(030 uonoay0ud ‘suonelsgns ‘sajod ‘saulj
10} 63) sweiboid aoueuSUIB) [BOIUYDD |
yels bunesado Jouisip

puUB WOO0J [0U0D S puUbsny 0} sedljou
90IAPY ‘So|Ny Alojes |eoujoa| s pubsny
[duuosiad Bunesado

pue 8dueuUSUIBI ‘UOIIONIISUOD

108)04d 0} papusjul spienbajes

ewneJ} Jo Aunful ‘yreaq

(@E

yoeye peay H9)
UoI}IPUO? [BOIP3IN
(pa109)es
Apoaliooul ‘panssi
JOU ‘1IN0 UIoMm

69) Jjuswdinba
aAljo9)0.1d
ajenbapeu|
uoisiniadns
ajenbape Jo yoe
sainpaosoud

iom Buoim

ay} Buimojjo4
uonesioyne /su
oneoylenb/buluies;
0 30€7

(enoqe

pue AH) uone|osl
Aiejodwsay Jo yoeT
(A7) uonelnsul
Aielodwsay Jo yoeT
(soo1yan

paxJed yo
‘Buneoq ‘yeloe
‘UONONJIISUOD
Buipiing

Buunp ‘eal) wouy
63) sulew an||

0} ssa00e Apeay
palnoasun
uonesqns
swdinba
/suoneisqns

0] Aus
pasuoyineun

sasneo
1001 [enus}od

(uononusuod Bulinp BuLINI20 sjuaAs snoplezey Buipnjoul) S10}oNPUO) |BILIIDS|T SAI| YIM JoBJUOD)

uonisod [ew.ou
S)I Ul Jojonpuo)

Juans
snopJezey ay} Jo
s8sneo sjeIpawiw|

:s80uUsnbasu0) 8|qISsod

:JUsA snopJezeH




ueld Ajigeliey pue Ajejes siomiaN | Jeydeyd

89

2ouBULBJUIBI\ pue
UOoIONJISUOY 10} YoogpueH
[eyuswuOoIIAUT S pUBSNY
wa)sAg uonewloyu|
olydesf099) |ejUSWUOIIAUT
saullapInNg 8)SeA
sauljeping BuljpueH |10
ABajens

Juswabeuey |eJusWUOIIAUT
pueT pajeulwejuod
ABajeng juswabeue|y
[eJUBWIUOIIAUT SB|gED
uoissiwsuel] punolbiapun
waysAs

Juswabeuel |BJUSWUOIIAUT
pue yiesH ‘Aiejes ‘Auenp
s, UoISIAI(Q 92IAI9S s puBsny
0} Jojal [BlUBWUOIIAUT
wa)sAs

Juswabeuey |eJuUsWIUOIIAUT
|euonelado payiue)

JuswiuoJIAug 8y} 198)04d
0] papuajul spienbajes

suoljeoo| uswdinbas

j1eap 1ey) swalsAg buiddepy
ue|d ssaualemy Ajojes
[e01}09|3 2l|gnd s,pubsny

Alunwwo) ay) jo830.d
0] papusajul spienbajes

(uonsanb
u| SSEe|O Josse
3y} JO} Spiepuels

MJOM]ON JueAS|Sl ©9S)
- swe)sAg uonosjoid

juswdinbg
pue jueld 108j01d 0}

pspusjul spienbajes

SuoNeo0|

wswdinba |iejep jey) swajsAg buiddepy
S)pNY SHSHION

SJUBWISSASSY pJezeH

(uonsanb

Ul SSB[O }9SSE 8V} JO} SpJepue]S YJOMIaN
JUBAS|aJ 98S) - SWI)SAS UOI08]0Id
(seinpaooid [eoluyda] ‘sjuswalels
POUIBIAl YIOAA BjeS) sainpadoid YoM
suonesuoyne/suoieollienb

Buijielop spodssed ylomaN

Buiures; (paseqg-yelo) Aousjadwon
Buiuies Ayejes

wa)sAg Juswabeuey |BIUBWUOIIAUT
pue yjesH ‘Aiejes ‘Ajjenp s.uoisiaig
90IAMI9S s pubsny 03 Jajal Alajes
Swa)sAg

juswabeuel |eJuBWIUOIIAUT pUE y)eaH
‘Alajes ‘Ayienp s,pubsny o} Jajal Ajjiend
Buiyjo|o aniosold

uswdinba aAosj04d |eUOSIB

‘yels Bunesado 10u1sip

puB WOO0J [0U0D S puUbsny 0} sedljou
90INPY ‘so|Ny Ajojes |eouos|3 s,pubsny

[duuosiad Bunesado
pue 8dueuUSUIBI ‘UOIIONIISUOD
108)04d 0} papusjul spienbajes

ewneJ} Jo Aunful ‘yreaq

wisijepue/\
uoisinledns
ajenbape Jo yoe
sainpaosoud

iom Buoim

ay) buimojjo4
uolesloyne /su
oneaylienb/buluies;
40 X0€e7

suged

uo uonew.olul
9]eJNd0k JO 3o
uonoNIISU0D
puno.biapun
UMOUY| pIOAE

0} suonneosaid
9AJ9SqO 0} ainjieq
(012

sao1nap Buneoo)
‘sue|d ybnouyy
69) uononiisuod
9N jo soussaid
ay) ajebnsanul

0] ainjie4

sasneo
1001 [enus}od

(uononusuod Bulinp BuLINI20 sjuaAs snoplezey Buipnjoul) S10}oNPUO) |BILIIDS|T SAI| YIM JoBJUOD)

abewe(q a|qen
punolbiapun

Juans
snopJezey ay} Jo
s8sneo sjeIpawiw|

:s80uUsnbasu0) 8|qISsod

:JUsA snopJezeH




69

ueld Ayjiqeliey pue Ajejes somiaN | 4eydeyd

waysAg

swsabeue|y [ejuswuUOIIAUT
pue yyeaH ‘Alejes ‘Ayend
S,UOISIAIQ 921AI8S S pubsny
0} Jajal |ejusWwuolIAUg
walsAg

swabeue|y [ejusWUOIIAUT
Jeuonelado paymad

JuswiuoJinug 8y} Jo8)j0id
0} papusjul spienbajes

800¢-10

200 YN3 0} ubisaq 3JomjeN
(uonsanb

ul SSe|O }osse ay} Jojy
SPJEPUE]S YIOMISN JUBAS|S)
99S) - swa)sAg uonoaloid
SWa)SAS uonewIoU|
(Ayngeljey ‘sxiom
aoueldwo) ‘uswaoe|dal
jossy) weiboliyd
alnypuadx3 jende) (918
uonosyoud ‘suoneisgns ‘ssjod
‘saul| 1o} 63) sweiboliy
aouBUBUIB\ |BDIUYDS |

ue|d ssauaiemy Alojes
[E01309|3 21|gnd S,pHBsny

Alunwwo) ay) jo830.d
0} papuajul spienbajes

(uonsanb

Ul SSe|o Josse ay} 1oy
SpJepUE]S YJOM]ISN JUBAd|al
998) - SWa)SAg uonoal0Id
SWa)SAS uonewloju|
(Aunqerey ‘sxiom
aoue|dwo) ‘yuswaoe|dal
19ssYy) weiboid
ainypuadx3 [eyde) (010
uonosyoud ‘suoneisgns ‘sojod
‘saul| 1o} 63) sweibold
90UBUBJUIB\| [BOIUYDSD |

swdinb3 pue jue|d 109301d
0} papusjul spienbajes

800¢

-10 90Q VN3 0} ubisaq 3omioN
(uonsanb uj ssepo

19SSE 8y} J0} SPJEepuUB)S YIOMIBN
JUBAS|DJ 98S) - SW)SAS UO108}0Id
Buiuien Ayojes

waisAs

swsabeuely |ejuswuolIAUg pue
unesH ‘Ayejes ‘Aujenp s.uoisiaig
991MI8S s,pubsny 0) Jajal A1ajes
swa)sAg uswabeue
|ejuswuolIAUT pue y)esH ‘Alajes
‘Aenp s,pubsny 0y Jajal Alienpd
SWasAg uonew.ou|

(Ayngernay ‘syiom aouerdwo)
“quawaoe|dal jassy) welboid
alnypuadx3 jeyde) (o318 uonosjoid
‘suoleisqns ‘sajod ‘saul| Jo} 69)
swelbold aoueuajuIBl [BOIUYDS |
‘yels Bunesado JoUISIp pue woold
[043U0D S pUBSNY 0} SB21}0U BOIAPY
‘so|ny Ajojes |eouos|3 s,pubsny

[duuosiad Bunesado
pue 8doueUSUIBI ‘UOIIONIISUOD
108101d 0} papusajul spienbajes

euwne.

uolouNyew uonosloid
Buiypes

BAI}08)ap pajeloosse

pue umopyeaiq uoienNsu|
(se)od ui) siojensul
9AI}09jop wWoJ) abeyean
sojod

Buipnjox3 - (918 youms
‘JowJojsuely ‘oyensul
‘wJie ssouo Ba) aunjiey
juswdinba |eouo9|3

S8SNeo 00l |enualod

Jo Aunful ‘yreaqg
(uononusuod Buunp BulIN220 SJUaAsS snopJlezey Buipnioul) S10}ONPUOY) |BDIDS|T SAI| YlIM JOBIUOD JUSAT SnopiezeH

‘pasibiaua
Jou ale
suonIpuod
|ewJou
Japun ey
suonen)is
pauaAIl]

JuaAe
snop.ezey
ay)

Jo sasneo
ajeIpawiw|

:s80uUsnbasu0) 8|qISsod




ueld Ayliqeliey pue Aajes siomieN | Jeydeyd 0L
8002-10 204 YN3 0} ubisaq 3omiaN (019 0eE HEsy
62) uoipuod |eoIpa
(010 s100] BUI|
aAI| ‘sdM3 Ba) suonoadsuy/bunse) (918 juswdinba
aunnoJ Juswdinba pue jue|d sHomjaN ‘Alsuiyoew
SUPNY SUISOM 69) juswdinba |eowosje
’ ' Jo uonelsado 1081100U|
mEmEmwmhww,q piezey (A7) uonemnsul
(seinpadoid [eoluyda] ‘sjuswalels Kresodway Jo xoer]
POUIBIAl YIOAA B1eS) sainpaooid YIOAA (sopoIyn
Buiuren Aejes payJed yo ‘buneoq
apo) Ansnpu) A)01309|3 wasAg Juswabeuely [ejuswuoAug ‘}yeldlie ‘uolonJISuod
:s19)ep) 9|qebineN pue yiesH ‘Aiejes ‘Ayjenp s.uoisiaig Buipjing Buunp
MSN 1o Buissol) swnlep 90IMIBS s,plUbsny 0} Jojas Ajojes ‘0al1) woly Ba) sulew
waisks MSN Uim aoueldwod SwalsAg Juswabeuel 3Nl 0] SS800E Apeay sulew
JuswaBeUBY [BJUSWUOIIAUT pue uonejusws|dw [ejuswUOIIAUT pue YleaH ‘Ajojes painossun uoielsang o, b_E_x.oa
‘ ‘ S92IA19S AJlINoaS . ‘Ayienp s,pubsny o} Jejau Ayienp o
pue yjesH ‘A1ojes ‘Ajend . i 8002-10 904 juswdinba /suonesgns 8s0[0
S,UOISIAIQ 99IAI8S S, pubsny Jo/pue sadirap Buo0T VN3 01 ubisaq yiomjeN Buiyioro aAnosl0Id 0] Aijua pasuoyineun sepnoul
0} J18jaJ [ejuswuoliAug 800¢-10 90Q (uonsanb ui sseo juswdinba aARo8)0Id [EUOSISd (s1epinoud ao1nles pue  (uonuaAIslul
wae)sAs VN3 03 ubiseq@ yJomjeN Josse ay} Jo} splepuels yels bunelado 1ou3SIp pue Wool slojoejuod ‘saakoldws) |enuew)
swabeue|y [ejuswuoIIAUT ue|d ssauaiemy Ajojes MJOM]BN JUBAS[SI [043U0D S pUBSNY 0} S821J0U BDIAPY sainpadold Bupiom  InO pauoys
Jeuonelado payad [eol109|3 21gnd S.pubsny 99S) - SWaIsAg uoNo8j0Id ‘so|ny Ajojes |eouos[3 s,pubsny ajes Buinlesqo JoN uone|nsu|
. (uonsanb ui sseo
WIBISAS asse ay) 1oJ spJepue .
swabeue|y [ejuswuoIIAUT u v__uwéwzﬂcw%_% . 6 ABM w_omoﬁ oul
pue WesH ‘Alojes ‘Aneno 505) - SWaISAS UOIO8I0IY ONI ‘SdiM3 o) e
S UOISINI] 80IAISS S, pLBSNY swoIshS aunnol Juswdinba pue jueld
0} JaJaJ [e}JUSWIUOIIAUT wonEuLOW| (AqeIey wayshg E.w.Emmmch_ [EJUBWIUOIIAUT
swaisAs ‘syiom sougydwog  PUE YHESH b&mw Ayjeno wkcm_w_zn_ Juswdinba |eoL)o8je UO
JuswaBeue [EJUSWILOIIAUT “uaweoeidal 19ssy) SJINISS S,puUDbSNY 0} J9jal AI9JeS  goue)sisal uolje|nNsul MO
pue yjeeH ‘Aeses ‘Ayend weiboid anypuadxy Buiyiop snnosiold Buiypee
s,pubsny 0y Jajal1 Ajiend lendeq (o1e uonosjoud swdinba aAnosjoid [euosiad SA}09JOp PBJEIOOSSE  (umopyjealq
walsAs ‘suonelsgns ‘sajod ‘yeys Buiiesado 1ouisIp pue wool  PUE UMOPXEaIq uohensuj Jo aJn|iey)
wswabeue) |BJUBWUOIIAUT ue|d ssauaiemy Ajojes ‘saul| 1o} 63) sweibold [013U09D S puBSNY 0} S82110U BDIAPY (sojod ui) siojginsul  uolnelolBap
Jeuonelado papiua) [eol109|3 211gnd S.pubsny 9oUBUBJUIB |BOIUYDS | ‘so|ny Ajojes |eouos|3 s,pubsny 9AI}09)op wWoly abexean uone|nsu|

JUSWUOIIAUT 8}
108)0.1d 0} papusjul spienbajes

Ajlunwwo) ayy
108)0.1d 0} papuajul spienbajes

juswdinb3 pue jue|d
108)0.1d 0} papusajul spienbajes

|[suuosiad
BunesadQ 109)0.1d 0} papusiul spienbajes

abewep |ejuswuoiiAus ‘abewep Auadoid ‘ewnels ‘Ain
(uononusuod Buunp BulN220 Ssjuans snoplezey Buipnioul) JaAoyse|

[eaisAyd ‘uieag

JuaA® snopJezey ay}
O sesneo ajelpawi|

S9Sned J00I [enuslod

:580U8NbasU0Y) [enuslod
:JUSAT snopJezeH




VL

ueld Ayjiqeliey pue Ajejes somiaN | 4eydeyd

waelsAs
Juswabeuey\ |ejuswuoIIAUT
|euonesado paya)

800Z-10

30 ¥YN3 O} Cm_mwﬁ_ MJOMIBN
"ue|d ssaualemy A1ojes
[eol}0a|3 oljand s pUBsny

800¢-10

20 ¥N3 0} ubisaq yJomjaN
(uonsanb

Ul sse|o Jesse ay} Joy
SpJepue]S YJ0M}BN JueAs|al
99Ss) - SWa)sAg uoNjodj0.d
SWaISAS uolew.oU|
(Aungeley ‘syiom
aoueldwo) ‘Juswaoe|dal
19ssy) weiboid
alnypuadx3 [eyde) (010
uonosyoud ‘suoneisgns ‘sajod
‘saul| Joj 63) swelibold
9OUBUBJUIB [BOIUYDS |

SjusWISSoSSY pJezeH

(seunpaooid

[eoIuyOD ]| ‘SsjuswalelS PoYlaN
MIOAN 3)eS) sainpasoid YIOAA
Buiuieny (paseq-yelo) Aousiedwo)
Swa)sAg uonew.ol|

(Ayngerney ‘syiom aouerdwo)
quawaoe|dal j19ssy) welbold
alnypuadx3 |eyde) (o918 uonosyoud
‘suonejsqgns ‘sajod ‘saul| o} Ha)
swelbold aoueuajuIe) [E2IUYDD |
Jels Bunelado jousip pue wool
[04jU09 S puUBSNY 0] SBI30U BIIAPY
‘sa|ny Ajojes [eouyos|3 s,pubsny

SUONIPUOD J19AA
(sejod ui)

SJoje|nsul 9A1}09)ep
wolj abeyean

so|od

Buipnjox3 - (919
UYoUMS ‘Jawlojsuely
‘Joje|nsul ‘wJe
ss040 63) ain|iey
juswdinba [eouo9|3

yues oy
syua.ing Aeng

waelsAs
Juswabeuey\ |ejuswuoIAUg
|euonesado paye)

JuswiuoJIAug 8y} 198)04d
0] papuajul spienbajes

800¢-10

20 ¥YN3 0} ubisaq JomiaN
(uonsanb

Ul SSEe|o }asse au} Joj}
SpJepuels YI0MION JUeAs|al
998) - SWa)sAg uonoaloid

Alunwwo) ay) jo830.d
0] papusajul spienbajes

800¢-10

20 ¥N3 0} ubisaq yJomjaN
(uonsanb

Ul sse|o Jesse ay} Joy
SpJepUE]S YJOM]BN JueAs|al
99S) - SWaISAS uoI1}99)0.d
SWaISAS uolew.oU|
(Aungeney ‘sxiom
aoueldwo) ‘Juswaoe|dal
19ssy) weiboid

ainyipuadx3 |eyde) (010
uonosyoud ‘suoneisgns ‘sajod
‘saul| 1o} 68) swelibold
9OUBUBJUIB\ [BOIUYDS |

juswdinb3 pue jue|d 10930.d
0] papusjul spienbajes

800¢

-10 20Q ¥N3 0} ubisaq xJomaN
(uonsenb ui ssejo

1esse oy} 10} SpJepue)s dJomleN
JUBAS|0. 98S) - SWB)SAG UONOB)0Id
1eys Bunelado 1011SIp pue Woo
[0JJUOD S, pUBSNY O} SEOIOU BDIAPY
‘sa|ny A)ojes [eouyos|g s, pubsny

[duuosiad Bunesado
108)04d 0} papusjul spienbajes

SUOI}IPUOD JOAA
so|od

Buipnjox3 - (918
UOJIMS ‘Iauliojsuel}
‘Joje|nsul ‘wJe
ss040 69) ainjiey
juswdinba |eouo9|3

sasneo
1001 |enusod

s)inej wa)sAg

JUSA® snopJlezey
8y} JO sesneo
ajelpswiw|

ewneu; ‘Ainfur [eaisAyd ‘yreaq
Buipnjoul) ¥o0ys 21998 |enualod yues pallajsuel) pue yonoy pue daig

:580U8NbasU0Y) [enuslod

(uononusuod Bunnp BuLINI20 SJUBAS snopJe :JUSA3 snopJlezeH




ueld Ajigeliey pue Ajejes siomiaN | Jeydeyd

¢l

800¢-10

200 YN3 0} ubisaq 3}Jom}eN
SHpNY S}HSHION

(uonsanb

Ul SSe|0 Jasse 8y} Joj
SpJepuels YJOMIBN JUBAS|al
99s) - SWa)sAg uonoajoid
SJUBWISSasSY pJezeH

ue|d ssaualemy Ajojes
[E01309|3 21|gNnd S,pHBsNY

800¢-10

20 ¥YN3 0} ubisaq yiomieN
(uonsanb

Ul sse|o Jesse ay} Jo}
SpJepue]S YJ0OM}BN JueAs|al
99s) - SWa)sAg uonjodj0Id
(‘uonsanb

Ul SSe|o }esse 8y} 1o}
SpJEepUE]S YIOMION JUueAd|al
ay) 99s) - (019 ‘siauBAIp
abuns ‘sysew Bujuybi|
‘salIM ypea peaylano

‘6°9) yIoM)}oN 8y} JO sainjesy
ubisap uonosyjold abing

S)pNY 8HSHION

SJUBWISSassSy pJezeH
(saunpaosoid

|eoluyoa] ‘sjuswalels pouylein
NIOAA 8)eS) sainpaooid YIOAA
Buiuieny (paseq-yelo) Aousiadwo)
Buiuien Ayojes

swalsAg uswabeue
|[ejusWwuOIIAUT pue y)esH ‘Alajes
‘Alen s pubsny 0y Jajal Ajienpd
yels bunelado 1ou3SIp pue Wwool
[03U0D S,pUBSNY 0} S821j0U BDIAPY
‘so|ny Ajojes |eouos|3 s,pubsny

(pa1osjas Ajpoali0oul
‘panssi Jou ‘Jno
uiom BH9) uswdinba
aAljoajoud
ajenbapeu|
uonesuoyne /s
uoneoulienb/Buiuies
10 y0eT

(s1epinoud aoinies
pue S10}0BJjJu0d
‘soafoldws)
sainpadold Bupjiom
ajes Buiniesqo JoN

sabejjon paonpu|

sauljeping BuljpueH |10
ABajess

Juswebeue|y [elUSWUOIIAUT
pue pajeulweu0))
ainpasolid esuodsay
JUSPIOU| [BJUBWIUOIIAUT
wa)sAs

Juswabeue|y [elUSWUOIIAUT
Jeuonelado pauynie)

JuswiuoJIAug 8y} 198)04d
0] papuajul spienbajes

800¢-10

20 YN3 01 ubisaq MlomieN
(uonsanb

Ul SSe|o Jasse ay) Joj}
SpJepuels JIOMISN JUBAS|al
99s) - SWa)sAg uonoaloid
(uonsanb

Ul SSe|O }asse ay} o}
SpJepuels YJIoOM}aN JUeAd|al
2y} 99s) - (919 ‘siaudAIp
ab.ns ‘sysew Buiuybi
‘SOIIM Upea peaylano

69) yJomiaN oy} Jo sainjes;
ubisap uonosjold abing
‘ue|d ssaualemy Alojes
[eoL308[3 21jgnd S,pubsny

Alunwwo) ay) jo830.d
0] papusajul spienbajes

800¢-10

20 ¥N3 0} ubisaq yJomjaN
(uonsanb

ul sse|o Jesse 8y} Joy
SpJepuUE]S YJOM]IBN JUueAs|al
99S) - SWoISAS uoI1}99)0.d
("uonsenb

Ul SSe|d }osse ay} Jo}
SPJEPUE]S YJOM]SN JUBAS|SI
2y} 99s) - (019 ‘siauBAIp
abuns ‘sysew Buiuyybi
‘salIM ypea peaylano

63) yJomiaN oy} Jo sainjes;
ubisap uonosyjold abing

juswdinb3 pue jue|d 10930.d
0] papusjul spienbajes

800¢

-1090Q VN3 0} ubisaq 3omioN
(uonsanb ul ssepo

19SSE 98U} J0} SPJBPUE]S HIOM}ON
JUBAS|SJ 98S) - SWV)SAS UoI08)0Id
(paseq-yelo) Aousyadwo)
("uonsanb ui ssepo

19SSEe 8y} 10} SpJepuB)S YIOMION
ueA9|al 8Y) 98S) - (018 ‘SIBUBAIP
ab.ns ‘sysew Buiuybi| ‘saam
yuea peaylano 6) yiomeN ay} Jo
sainjea} ubisep uonosjold abing

[duuosiad Bunesado
108)04d 0} papusjul spienbajes

SUONIPUOD 19N
juswdinba |eouos|a
uo aouejsisal
uone|Nsul Mo
(sejod ui)

sJoje|nsul 9A1j08ep
woJ} abexea]

(019 BuluybI| ‘urel
‘puim 63) swioig

sasneo
1001 |enusod

oS Buiuybi

JUSA® snopJlezey
8y} JO sesneo
ajelpswiw|

ewneu; ‘Ainfur [eaisAyd ‘yreaq
Buipnjoul) ¥o0ys 21998 |enualod yues pallajsuel) pue yonoy pue daig

:580U8NbasU0Y) [enuslod

(uononusuod Bunnp BuLINI20 SJUBAS snopJe :JUSA3 snopJlezeH




[ ueld Ajniqeljey pue Ajojes siomeN | Jeydeyd
8002
-10 00Q VN3 0} ubisa( 3JomeN
S)USWISSasSY plezeH
_ (saunpaooid
200 YNg 0} ubisaq m_womw,wgm.r_w [ESIUYDS | ‘SjusWlE)S POYIoN
BuILen Aiole YoM\ 9Jes) sainpadoid oA\
el SjES 800¢-10 Buiuien Ajojes
washks  50g YNNI 0} uBisaq siomaN Wwelshs
JUSLISDBUEH [EJUSWUOINUS (uonsenb uswoebeuey\ [BIUSWIUOIIAUT puUB
pue yjesH ‘Alojes ) W 1E IAU3 P
‘A/END S.UOISIAIQ B0 L SSEIRA99SE O o4 WieeH 'Algjes "Ayienp s,uoising
saulepING BulpueH |i HIEND SUOSING SULOS  spiepuels sHomaN JueASjel 90IMIBS s, plbsny o} Jojos Ajojes
llepINg buljpueH IO s,pubsny 01 Jajai Alajes 095) - SWaSAS UONI0IY : o . 5
: swa)sAg Juswebeue)y
NP0l S8U0dseY swaishs (uonsanb  |eruswuoiAUT pue YyEeH ‘Aloje
JUSPIOU| [BJUBWIUOIAUT  juswabeue|y [BJUSWUOIAUT 1€ iU pue WeeH Aiejes
: Ue WiesH ‘A1lea ‘Auten ul SSe|0 18sse sy 1o} ‘“Aienp s,pubsny o} Jajes Ayend
20 ¥YN3J 0} ubisaq yIomjeN s pubsny 0} Jajal Ajjenp ay) 99s) - (0}0 ‘SISMBAIP UIYjo|o aAlds301d
wa)sAs wajsAg Juswabeuepy abins ‘sysew Buitybl| juswdinbs aAiosj0ld |eUOSISd

Juswabeue|y [ejusWUOIIAUT
pue yyesH ‘Aiejes ‘Ayenp
S,UOISIAIQ 921AI8S S pubsny
0} Jojal |elusWwUOoIAUTg
swalsAg

Juswaebeue|y [elUBWUOIIAUT
pue yjesH ‘Aiejes ‘Ayenp
s pubsny 0} Jajai Ajienp
wa)sAs

Juswabeue|y [elUSWUOIIAUT
Jeuonelado paynie)

JuswiuoJIAug 8y} 198)04d
0] papuajul spienbajes

JUspIoU| J}JoMIaN S,pubsny
SWa)sAg uonew.ou|
(Aungeley ‘sxyiom
aoueldwo) ‘Juswaoe|dal
1ossy) weibouiy
ain)puadx3 [eude) (010
uonoayjoud ‘suoneisgns ‘sejod
‘saul| oy 6a) sweiboliy
9oUBUBJUIE |BDIUYDOS |
ue|d ssaualemy Ajojes
[e01309|3 2l|gnd s,pubsny

Alunwwo) ay) jo830.d
0] papusajul spienbajes

‘SaliM ypea peaylano

69) yI0Mm}BaN 8y} JO saines)
ubisep uonosjoid abing
SWaISAg uolew.oU|
(Aungenjey ‘sxiom
aoueldwo) ‘Juswaoe|dal
19ssy) weiboid
ainyipuadx3 |eyde) (010
uonosyoud ‘suoneisgns ‘sajod
‘saul| Joj 63) swelibold
9OUBUBJUIB [BOIUYDS |

juswdinb3 pue jue|d 10930.d
0] papusjul spienbajes

waisAs

swabeuely Juapiou] s,pubsny
SWa)SAS uonewloju|

(Ayngerey ‘syiom souerdwo)
quawaoe|dal j1assy) welboid
ainypuadx3 [eyde) (038 uonosyoid
‘suonejsqns ‘sajod ‘saul| 4o} Ha)
swelbold aoueusjuIBl [BOIUYDS |
yels bunelado 1ou3SIp pue Wwool
[03U0D S,pUBSNY 0} S821J0U BDIAPY
‘so|ny Ajojes |eouos|3 s,pubsny

[duuosiad Bunesado
108)04d 0} papusjul spienbajes

juswdinba |eouos|d uo
2oUuej}sISal Uoie|NsSul Mo
uolouNyew uonosloid
sojod

Buipnjox3 - (010 youms

‘Jow.lojsuel ‘oje|nsul (10 Jepun)
‘wJe ssolo Bo) ainjiey  uoneloLB}Op
wewdinba jeouyos|] uone|nsu|

Juans
snopJezey ay} Jo
s8sneo sjeIpawiw|

sasneo
1001 [enus}od

abewep |ejuswuoliaug pue ‘ebewep Auadoid ‘ewnely ‘Ainful jeaisAyd ‘yieaq :seouanbasuo) |enusiod

(uononusuod Buunp BuLINI20 sjuaAs snoplezey Buipn

1) saay/suoiso|dx3 :JUSA] snopJlezeH




ueld Ajigeliey pue Ajejes siomiaN | Jeydeyd

V.

8002-10

20 YN3 03 ubisaq }JomiaN
wolsAs

Juswabeuey\ |eJuUsWUOIIAUT
pue yyeaH ‘Alejes ‘Ayend
S,UOISIAIQ 92188 S pubsny
0} Jojal [eluswWwUuUOoIIAUTg
SwalsAg

Juswabeue)\ |eJuUsWUOIIAUT
pue yjesH ‘Aiejes ‘Ayenp
s pubsny 0} Jajai Ajienp
walsAs

Juswabeuey\ |eJuUsWUOIIAUT
|euonesado payie)

JuswiuoJIAug 8y} 198)04d
0] papuajul spienbajes

800¢-10

20 YN3 0} ubisaq 3}Jom}eN
Buiuies; Ayejes

woaisAs

juswabeuely |[eluswuoIAUg
pue yyesH ‘Alejes

‘Ayjenp s,uoIsIAIg 991AIBS
s,pubsny 01 Jajai Alojes
swalsAs

Juswabeue|y |eluswWUOIIAUT
pue yyesH ‘Alejes ‘Aneno
s pubsny 0} Jajal Ajjenp
wa)sAg juswabeuely
juspIou| s,pubsny

SW8)SAg uonew.oju|
(Aungeley ‘sxyiom
aoueldwo) ‘Juswaoe|dal
1ossy) weibouiy
ainypuadx3 [eude) (010
uonosjoud ‘suoneisgns ‘sejod
‘saul| oy 6a) sweiboliy
9oUBUBUIE |BDIUYDOS |
‘ue|d ssaualemy Ajajes
[E01309|3 2l|gnd s,pHBsNY

Alunwwo) ay) jo830.d
0] papusajul spienbajes

800¢-10

20 YN3 01 ubisaq ylomiaN
(uonsanb

Ul sse|o Jesse ay} Joy
SpJepue]S YJI0OM}aN JueAs|al
99S) - SWaIsAg uoNjo9j0Id
(uonsanb

Ul SSe|d }8sse 8y} 1o}
SpJepUE]S YJOMISN JUBAd|al
ay) 99s) - (019 ‘siauBAIp
abuns ‘sysew Buiuyyb
‘saliM ypea peaylano

63) yJomiaN oy} Jo sainjesy
ubisap uonosjold abing
SWaISAS uolewIoU|
(Aungenjey ‘sxiom
aoueldwo) ‘Juswaoe|dal
19ssy) weiboid
ainyipuadx3 |eyde) (018
uonosyoud ‘suoneisgns ‘sajod
‘saul| Joj 68) swelibold
9OUBUSJUIB [BOIUYDS |

juswdinb3 pue jue|d 10930.d
0] papusjul spienbajes

800¢

-10 90Q VN3 0} ubisaq omioN
(saunpaooid

|eoluyoa] ‘sjuswalels poulein
NJIOAA 8)eS) sainpaooid YIOAA
Buiuren Alojes

woalsAs

swsabeue|y [ejuswuolIAUg pue
uesH ‘Aojes ‘Ajjenp s.uoisinig
90IMIBG S, pubsny 0} Jojal Alojes
swo)sAg uswabeue
|[ejuswuoJIAUg pue y)esH ‘Alajes
‘Aenp s,pubsny 0y Jajal Ajjenp
Buiyioo aAnod8j0id

wswdinba aAo9j0ud [BUOSISH
waisAs

uswabeue uapiou| s pubsny
SWa)SAS uonewloju|

(Ayngerney ‘syiom souerdwo)
quawaoe|dal j19ssy) welboid
ainypuadx3 [eyde) (030 uonosyoid
‘suonejsqns ‘sajod ‘saul| o} Ha)
swelibold aoueusjuIBl [BDIUYDS |
‘yeys Bunesado jouUisIp pue wool
[043U0D S,pUBSNY 0} S821J0U BDIAPY
‘so|ny Ajojes |eouos|3 s,pubsny

[duuosiad Bunesado
108)04d 0} papusjul spienbajes

juswdinba |eouos|d uo
90UE]SISal UOHBINSUl MO
uolouNyew uonoalold
(018 BuluyBy

‘uiel ‘puim 69) swiolg
sJojonpuod Buiyse|n
sojod

Buipnjox3 - (010 youms
‘Jawlojsuel; ‘Jojejnsul
‘wJie ssouo Ba) ainiey

juswdinba |eoogg ) ne) waisAs

Juans
snopJezey ay} Jo
s8sneo sjeIpawiw|

sasneo
1001 [enus}od

abewep |ejuswuoliaug pue ‘ebewep Auadoid ‘ewnely ‘Ainful jeaisAyd ‘yieaq :seouanbasuo) |enusiod

(uononusuod Buunp BuLINI20 sjuaAs snoplezey Buipn

1) saay/suoiso|dx3 :JUSA] snopJlezeH




7

ueld Ayjiqeliey pue Ajejes somiaN | 4eydeyd

saulapIng a)Sep
ABajens juswabeue
[eluBWUOIIAUT §Dd
ABajens

Juswabeuey |eJUsWIUOIIAUT
Juswdinb3 pajii4 10
sauljeping BuljpueH 10
2Inpaoold asuodsay
JUBPIOU| [EJUBWIUOIIAUT
wolsAs

Juswabeuey\ |eJuUsWIUOIIAUT
pue yjesH ‘A1ajes ‘Aylend
S,UOISIAIQ 99IAI8S S, plubsny
0} Jojal [elusWUOIIAUTg
swalsAg

Juswabeuey |eJuUsWUOIIAUT
pue yjesH ‘Aiejes ‘Ayeno
s pubsny 0} Jajai Ajjenp
wa)sAs

Juswabeuey\ |eJuUsWUOIIAUT
|euonesado payie)

JuswiuoJIAug 8y} 198)04d
0] papuajul spienbajes

(010 sjooy aul| BAI| ‘ST
69) suonoadsul/bunsa)
aunnod Juswdinba pue jue|ld
(seinpaooid [eoluyda |
‘syuswalels poyle

NIOAN 94eS) sainpadoud YIOAA
Buiuren Alojes

waisAs

juswabeuely |eJuswuolAUg
pue yyesH ‘Alejes

‘AjIlenp s,UoISIAIQ 92IAIBS
s,pubsny 03 Jajal Alajes
Swa)sAg

Juswabeue|y |[eluswuoIIAUT
pue yyesH ‘Alejes ‘Aneno
s pubsny 0} Jajal Ajjenp

Alunwwo) ay) jo830.d
0] papusajul spienbajes

(018 8100} BUI| BAI| ‘SAMT
69) suonoadsul/bunsal
aunnod Juswdinba pue jueld
walsAs

swsabeue|y |ejuswuoIIAUT
pue yyeeH ‘Ajejes

‘AJI[end s,UoISIAIQ 99IAIBS

s pubsny 0} uajal Ajojes

juswdinb3 pue jue|d 10930.d
0] papusjul spienbajes

(019 s]00) BuU||
aAl| ‘'sd\3 B9) suonoadsul/Bunsa)
aunnoJ juaswdinba pue jue|d

S)pNY SHSMION

SJUBWISSASSY pJezeH
(saunpaosoid

|edluyoa] ‘sjuswalelsS pouleiN
MIOAN 3)eS) sainpaooud YIOAA
Buiuren Alojes

waisAs

juswabeuepy |eJuswuolIAUT puE
unesH ‘Ayejes ‘Aujenp s.uoisiaig
99I1AI8S s,pubsny 0} Jajal Alajes
wasAg juswabeuel
|ejusWuUOIIAUT puUB Y)eaH
‘A1ojes ‘Aljenp s,UoISIAIQ 92IAIBS
s,pubsny 0} JajaJ [eJuswuolIAUg
Swia)sAg Juswabeuel
[ejuswuoJIAUg pue y)esH ‘Alajes
‘Aenp s pubsny 0y Jajal Ajienpd

[duuosiad Bunesado
108)04d 0} papusjul spienbajes

juawdinba

10 abe.0}s 1091100U]
aln|ie} |9SSaA ainssald
(ssapinoud ao1nI8S pue
slojoesjuod ‘seakoldws)
salnpasolid Bujiom
ajes BuiAlesqo Jo0N

ain|ie} [9SSOA
ainssaid

Juans
snopJezey ay} Jo
s8sneo sjeIpawiw|

sasneo
1001 [enus}od

abewep |ejuswuoliaug pue ‘ebewep Auadoid ‘ewnely ‘Ainful jeaisAyd ‘yieaq :seouanbasuo) |enusiod

(uononusuod Buunp BuLINI20 sjuaAs snoplezey Buipn

1) saay/suoiso|dx3

:JUSA] snopJezeH




ueld Ajjiqeley pue Ajejes yiomieN | Jejdeyd 9/
(030 |00y BUI| BAI| ‘ST
6a) suonoadsul/bunsa)
aunnoJ juswdinba pue jue|q
SHPNY SUSHIOM (039 sjooy aul|
SUaWSSassY pJezey aAl| ‘sd\\3 B9) suonoadsul/bunssy
aunnod Juswdinbs pue jue|d
(saunpadoud |eoluyos |
ABajeng juswabeue ‘sjuswialels poyle SHPNY SHSHOM
|elusWwuUOolIAUT 94S MIOAN 9JeS) sainpadoud MIOAA Sjuswissassy plezeH
aInpadold esuodsey  Suonesuoyine/suoneoyiienb (sainpadoid
JUSPIOU| |BJUBWIUOIIAUT Buijielop suodssed yJomoN [BDlUYOD | ‘sjuswalels poylei
weyshs Buiuies) MO 8jeS) sainpaoold HJOAA
Juswabeue|y [ejusWUOIIAUT (paseg-yelo) Aousyadwon suolestioyine/suoleolyijenb
pue yjesH ‘A1ajes ‘Ajend Buiuresy Ajojes Buiiejep spodssed siomieN (uone|puen)
S,UOISIAIQ 80IAI8S S, pLBsny weyshsg Buiurel (paseg-yeuo) Aousjedwon ainjied yuswdinb3
0} I8jal [BjUSWUOIIAUT  juswabeue|y [E)USWUOIIAUT Buiuren Ayajes uoiiesuoyine
swalsAg pue yyesH ‘Aejes wajsAs /suoneaienb/Buiure.)
Juswabeuey |eJusWUOIIAUT ‘AjIlend s,UoISIAIQ 92IAIBS swsabeue|y |ejuswUOIIAUT pue 40 3087
pue yjesH ‘Alajes ‘Ajenp s,pubsny 0} Jajai Ayojes yyeaHy ‘Alajes ‘Ajjenp s,uoisiaig ain|le} |9SSaA ainssald
s,pubsny 0} Jojau AjienD swalsAs 90IMIBS s, plUbsny 0} Jojos Ajojes (sJopinoid 82IAleS pue
welsAg  juswabeuey |BlJUBWIUOIIAUT (seinpagoid [eoiuyos | Swia)sAg Juswabeuel slojoesjuod ‘seakoldws)
Juswabeuey\ |eJuUsWUOIIAUT pue yjesH ‘Aioyes ‘Aienp ‘SjusWwalelS POUISIN  [BJUSWIUOIIAUT pue yjeaH ‘Ajajes sainpasoud Bupjiom soseb

Jeuonelsado paye)

JuswiuoJIAug 8y} 198)04d
0] papuajul spienbajes

s pubsny 0} Jajal Ayjenp

Alunwwo) ay) jo830.d
0] papusajul spienbajes

MIOAA 8JeS) sainpaooid YJOAA

juswdinb3 pue jue|d 10930.d
0] papusjul spienbajes

‘Aenp s pubsny 0y Jajal Ajienpd

[duuosiad Bunesado
108)04d 0} papusjul spienbajes

ajes BUIAIOSUO JON  p8je[nuinooy

Juans
snopJezey ay} Jo
s8sneo sjeIpawiw|

sasneo
1001 [enus}od

abewep |ejuswuoliaug pue ‘ebewep Auadoid ‘ewnely ‘Ainful jeaisAyd ‘yieaq :seouanbasuo) |enusiod

(uononusuod Buunp BuLINI20 sjuaAs snoplezey Buipn

1) saay/suoiso|dx3 :JUSA] snopJlezeH




1L

ueld Ayjiqeliey pue Ajejes somiaN | 4eydeyd

sauljapIng a)sepn
aIlnpadold asuodsay
JUSPIOU| [EJUBWIUOIIAUT
walsAg

swsabeue|y [ejuswuOIIAUT
pue yjesH ‘Aiejes ‘Ayenp
S,UOISIAIQ 99IAI8S S, pubsny
0} Jojal |ejuswuoIIAUg
woalsAs

juswabeue|y [ejuswuoIAUg
|euonelado payiua)

JUSWUOIIAUT 8}
108)0.1d 0} papusjul spienbajes

$92IAI8S AJlINoas

10/pue sa21Aap Buo0]
800¢-10

20 YN3 01 ubisaq yJomiaN
SHpNY S}SHION
SJUBWISSASSY pJezeH
(seunpaooid [eoluyoa |
‘sjuswialels poysN

NIOAN 84eS) sainpadoud MIOAA
wasAs

Juswabeue|y |[eluswUOIIAUT
pue yjesH ‘Alejes

‘AjI[enp s,UoIsIAIQ 92IAIBS

s pubsny 0] Jajai Alojes
(ueld uswabeue ysiy 241
ysng Buipnjour) sweliboid
wswabeuep uonejabap
SWIvISAS uoiewIoU|
(Aungelay ‘syiom
aoueldwo) ‘Juswaoe|dal
1ossy) weiboid

ainypuadx3 [eude) (010
uonoajoud ‘suoneisqgns ‘sajod
‘saul| o} 63) sweiboliy
9ouUBUBUIE |BDIUYDS |

Ajlunwwo) ayy
108)04d 0} papusjul spienbajes

800¢-10

20 VYN3 0} ubisaqg }JomjeN
(uonsanb

Ul SSe|d }esse 8y} 1o}
SpJEpUE]S YJOM]ISN JUBAS|al
99S) - SWoISAS u0I1}99)0.d
SWa)SAS uonewIoju|
(Aungenjey ‘sxiom
aoueldwo) ‘yuswaoe|dal
19ssy) wesboid

ainyipuadx3 |eyde) (018
uonjoajoud ‘suoneisgns ‘sajod
‘saul| 1o} 63) sweibold
9oUBUSJUIB [BOIUYDS |

juswdinb3 pue jue|d
108)01d 0} papuajul spienbajes

800¢

-10 90Q ¥N3 0} ubisaq 3lomioN
SHPNY SUSHION

SJUBWISSASSY pJezeH
(saunpaosoid

|eQluUyOa ] ‘SjusWalelS PoUleN
NIOAN 8)eS) sainpasoud YIOAA
Buiuien Ayoyes

waisAs

juswsabeue|y |ejuswuolAUg pue
yesH ‘Ayojes ‘Ajenp s,uoisinig
99I1AI8S s,pubsny 0} Jajal A1ajes
swa)sAg uswabeue
|[ejuswuolIAUT pue y)esH ‘Alajes
‘Aen s pubsny 0y Jajal Ajienp
Buiyioo aAnosjold

wuswdinba aAnos)04d |eUOSIB
SWa)SAg uonewsoju|

(Ayngernay ‘syiom aouerdwo)
‘Juswaoe|dal Jossy) weiboid
alnypuadx3 jeyde) (o318 uonosjoid
‘suoneisqns ‘sajod ‘saul| Jo} B9a)
swelibold aoueusjulel [B2IUYDS |

[suuosiad bunelsdo
109)0.1d 0} papusiul spienbajes

(019 Yoene ueay

6a) uonipuod |eosipa
juswdinba

10 abelo)s 108.1100U|

juswdinba
painoas Ajgienbapeu

(s1epinoud aoinles pue
sJ0J0BNU0D ‘seakoldwa)
sainpaosoid Bupiom
ajes Buiniesqo Jo0N
10edwi Jeinoiysp

(038 Buruiyby|

‘ures ‘puim 6s) swioyg
ainjie} sjod
sJoyonpuod Buiyse|n
sajod

Buipnjox3 - (018 youms
‘Jawlojsued) ‘Joje|nsui
‘wJe ssouo Ba) ainjiey

wawdinbs |eouos|g  suqaep Buljeq

JuaA® snopJezey ay}

$8SNEed 1001 |enualod
O sesneo ajelpawi|

abewep |ejuswuolinug pue ‘ebewep Auadoud ‘ewnel ‘Ainful jeaisAyd ‘yieaq :seouanbasuo) |enusiod

(uononusuod Buunp BulIN220 SJUaAs snopJe

Buipnjoul) Juswdinb3 yum 10edw

:JUSA] snopJezeH




ueld Ayliqeliey pue Aajes siomieN | Jeydeyd 8.
ABojens juswabeue|y
[eluBWUOIIAUT §Dd
sauljeping BuljpueH |10
2Inpadold asuodsay
JUBPIOU| [EJUSWIUOIIAUT (016 'S[00} SUI| Al ‘SUM3 (930 $100} U]
Awm,:zvmooi [edluyos | 6s) suonoadsul/Bunss} aA|| ‘sd\\3 Ba) suonoadsul/bunsa)
Sjuswiajels poyls aunnou yuswdinbe pue juelq aunnoJ juswdinbs pue jueld
MIOAN 3)eS) sainpaooid YJOAA SHPNY SYSHIOM
woysks SHPNY SUSHION : ‘
JuswaBeuey\ [EJUSILUOIIAUT Sjuswssessy piezeH SIUSLISSeSSY pJEZEH juswdinba
pue yjeaH ‘A1eses ‘Aueno (seunpaooud [eoluyos | , (seunpaooid 10 9Bel0)s 108.100U|
S,UOISIAIQ 99IAI8S S, pubsny ‘sjuswialels poysN |EoluyoD] SIUBLLSIEIS ﬂocum_\,_ (010 199
0} Jojal [ejuswUOAUT  HOM BJES) sainpad0old 3Iop JHOM 84eS) $21npao0.d 310\ Apoq ‘sBuis 6a) ainjie}
SwaysAs Buiutes Buluieny (paseq-yelod) Aousredwo) Juswdinba [BoluEyoayy
JuswiaBeuUey [BJUSWUOIIAUT (peseg-yeso) Aousjedwo) Buiuien Aejes juswdinba
pue yyesH ‘Aiajes ‘Alenp Buiuren Ayojes (seinpasoid |ealuyos | swajsAg juswebeuepy paJnoas Ajgienbapeu
s,pubsny o} Jeyeu Ayjenpd swioysAs ‘sjuswole)ls poylely  [BIUISWIUONIAUT PUE WesH ‘AIBJeS (g anin0)d soinies pue  uopepodsues
wesAkg  juswebeue)y [BlUSWUOIAUT MO 8JES) S81npaoo.d IO ‘Anjenp s pubsny o} Jajau Ajlend S10}0BIU09 ‘seakojdwa) Buunp
swabeue) |BJUBWUOIIAUT pue yjesH ‘Ayojes ‘Alienp Buiuiesy Buiuyiolo eAno8j0Id salnpaosoud Bupiom juswdinba
|euonelado payiua) s pubsny 01 Jajal Ajjenp (paseg-yelo) Aousyadwo) wawdinba aAoaoud |BUOSISH ajes Buinlasqo 10N pabpojsig

JUSWUOIIAUT 8}
108)0.1d 0} papusjul spienbajes

Ajlunwwo) ayy
108)04d 0} papusjul spienbajes

juswdinb3 pue jue|d
108)01d 0} papuajul spienbajes

[suuosiad bunelsdo
109)0.1d 0} papusiul spienbajes

JuaA® snopJezey ay}
O sesneo ajelpawi|

S9Sned J00I [enuslod

abewep |ejuswuolinug pue ‘ebewep Auadoud ‘ewnel ‘Ainful jeaisAyd ‘yieaq :seouanbasuo) |enusiod

(uononusuod Buunp BulIN220 SJUaAs snopJe

Buipnjoul) Juswdinb3 yum 10edw

:JUSA] snopJezeH




6.

ueld Ayjiqeliey pue Ajejes somiaN | 4eydeyd

saulapINg) JUSWISSOSSY
10edW| [EJUBWUOIIAUT
(sanpadold |edluyos |
‘sjuswialels poyle

MIOAN 3eS) sainpaooid YJOAA
woalsAs

Juswabeuey\ |eJuUsWIUOIIAUT
pue yjesH ‘Asjes ‘Ayleno
s, UoISIAI(Q 92IAI9S s puBsny
0} Jojal [eluUsWUOIIAUTg
swalshAs

Juswoabeue)\ |eJuUsWUOIIAUT
pue yyesH ‘Alejes ‘Ayend

s pubsny 0} Jajal Ajjenp
wolsAs

Juswabeuey |eJuUsWUOIIAUT
|euonelado payiua)

JUSWUOIIAUT 8}
108)0.1d 0} papusjul spienbajes

SHPNY SUSHION
S)UBWISSASSY plezeH
(selnpadoid |edluyos |
‘sjuswielels poysN

NIOAN 94eS) sainpadoud MIOAA

Ajlunwwo) ayy
108)04d 0} papusjul spienbajes

(sainpadold |ediuyoa |
‘sjuswelels poyls iy

MIOAN 3)eS) sainpaooid YIOAA
juswdinb3 pue jue|d

108)01d 0} papuajul spienbajes

(saunpaooid
|eoluyoa ] ‘sjuswalels poylsin
MIOAN 3)eS) sainpaooid YIOAA

[suuosiad bunelsdo
109)0.1d 0} papusiul spienbajes

(019 Yoeye ueay
63) uonipuod [eaIpa
10edwi JeinoIysp

S9sSned J00l |

Jus10d

so|od

6o (Buneooy)
Buiuonisod
juswdinbg

JuaA® snopJezey ay}
O sesneo ajelpawi|

abewep |ejuswuolinug pue ‘ebewep Auadoud ‘ewnel ‘Ainful jeaisAyd ‘yieaq :seouanbasuo) |enusiod

(uononusuod Buunp BuliN220 syuaAs snoplezey Buipnioul) Juswdinb3 yym 1oedw

:JUSA] snopJezeH




Aunwwo)
ay} 109104d 0} papusjul spienbajes

JuswiuoJIAug 8y} 108)304d
0] papuajul spienbajes

juswdinb3 pue jue|d
109104d 0} papusjul spienbajes

|[puuosiad
Bunesado j09101d
0] papuajul spienbajes

ueld Ayliqeliey pue Aajes siomieN | Jeydeyd 08
S)pNY SHSHION
S)uaWISSasSY piezeH
(saunpaosoid
[BOIUYDD] ‘SlusWSlelS
POUISINI IO
ajeg) sainpasold JIoAA
Buiurelsy (paseq
-1jelo) Aousyedwon
Buiuies; Ajejes (010 Yoepe peay
woasAg juswabeuel 6e) uonipuoo [ealpay
|EeJUSWUOIIAUT pue (payos|as Ajposuiooul
SHPNY SUSHION yiesH ‘Aisjes ‘Aliend ‘panssi jou ‘o
SJUBWISSASSY pJezeH S UOISIAIQ 99IAI9S uiom B9) uswdinba
(seinpaooid s,pubsny 0y Jojai Ajojes aAijoaj0ld sjenbapeu
[BOIUYDS | ‘Sjuswalels POyl Sswo)sAg uswabeue sainpadoud >iom
NIOAN 9JeS) sainpadoud YIOAA [EJUSWIUOJIAUT pue Buoum ayy Buimojjo4 (o010
Buiuiesy (paseg-yelo) Aousyadwon yjeaH ‘Aisjes ‘Aylenp (0192 sy199 aInonns
Buiures Ayayes s.pubsny oy Jejas Alenp  Apoq ‘sbulis 69) ainjiey ‘sj0d Ba)
swiaysAg Juswabeuely Buiylop eAndejold  Huewdinbs [edlueyosiy sybray
[eJUSWIUOIIAUT pue y)jesH ‘Alajes juawdinba yoedwi Jendlyap wou}
‘Aulenp s,pubsny 03 Jajal Ajliend aAoajoud |euoslad ain|ie} ajod Buljleq

sasneo 100
|enusiod

JUaA® snopJlezey ay)
JO sasneo ajeipaww|

ewnel) ‘Aunful |eaisAyd ‘yieaq :seousanbasuo) jenusjod
[eaisAyd ‘yieap) sjuaplooe |eol}08|9-UoN :JUSA] snopJlezeH

(uononusuod Buunp BuIN220 sjuaAs snopJlezey Buipnjoul) (ewnedy Jo Ainll




18 ueld Ajniqeljey pue Ajojes siomeN | Jeydeyd

S)pNY SHSHION

S)uUBWISSaSSY piezeH
(seunpaooid

|eoluyoa ]| ‘sjuswalels pPoylan
NIOAN 3)eS) sainpaooid YIOAA
Buiures; (paseqg-yelo) Aousjadwon
Buiuies Ayojes

SHPNY SYSHOM wa)shs (930 oene peay
Sjuswissassy pJezeH swsabeuepy [ejuswuolIAUT pue Ba) UOIIPUOD [BIIPBIA
(sainpasoid |eoluyoa] ‘sjuswalels yjjesH ‘Alajes ‘Ajjenp s,uoisinig seinpaooid yom
POYISIN YIOAN 8jeS) sainpasold JJOAA 90IAMI9S s pubsny 03 Jajal Alajes Buo.m ay) BuMo|0
Buiures; (paseqg-yels) Aousjadwon swalsAg uswabeue (siepinoid
Buiuresy Ayeyes [ejusLULOIIAUT puB UieeH ‘18IS 501195 pue siojoruU0D (sud
swa)sAg ‘Auieno s pubsny o} Jsjel Ajieno ‘seafojdwa)  ‘sayoual)
juswabeue) [eJusWIUOIIAUT pUB Y}jeaH Buiuiolo eAo8l0Id sainpaosoid Bupiom 69) sejoy
‘Aajes ‘Alienp s,pubsny o} Jajal Ajienpd wawdinba aAoajoud [euOSIad ajes Buiniesqo JoN ol Buljjeq

[puuosiad
JuswuoliAug 8y} 19830.4d Aunwwo) juswdinb3 pue jue|d Bunesado j09101d
0} papusjul spienbajes ay} 109104d 0} papusjul spienbajes 109104d 0} papusjul spienbajes 0} papusjul spienbajes

S8SNED J00J | JUaA® snopiezey 8y}
[enusjod | Jo sesneo sjeipawiw]

ewnel) ‘Aunful |eaisAyd ‘yieaq :seousanbasuo) jenusjod
(uononusuod Buunp BuliN90 syuas snoplezey Buipnjoul) (ewned} Jo Ainful |eaisAyd ‘yiesp) sjuspiode |eoLI}O9|9-UON :JUSA] snopJlezeH




ueld Ayliqeliey pue Aajes siomieN | Jeydeyd z8
suonoadsul/Buiss} (010 Soene
aunnoJ juswdinbs pue jueld yeay 6a) UOHIPUOD [BIIPSI
SHPNY SUSHIOM sainpasold
suopoadsul/Bunss) sjuswssassy plezeH spom Buoim ayy Buimojjo4
aunnols Juswdinba pue jueld (sainpa20oid uonesu
SHPNY SUSHIOM [EOIUYOS | ‘SjusWSIE}S POUIBIN  oyyne/suonesyijenb/Buiures
weshs SjuaWISSassy plezeH MJOAN JeS) sainpaootd YIOAA 40 o€
JuswaBeuUB\ [BJUSWUOIIAUS (seunpaoold suolestioyine/suoleolyijenb ain|ie} |9SSOA aInssald
pue yieay ‘fates ‘Aueno [eOIUYOD] ‘SUSWD)E}S POUIBIA Buljieyop spodssed ylomiaN Juswdinba/suonelsqns
S, UOISIAIQ 99IA8S S, pLBsSny SHOM 84eS) $81npa20.d IO Buutesy (peseq-yedo) Aousjedwo) 0} A5jue pasuoyjneun
0} 49481 [BjUSWUOIIAUT Buiures (peseq-ye) Aoueledwod g onaadsuyBunses Buiuresy Ayeyes (s1opiroud
swiayshs Buiuren Ajeyes aunnol juswdinba weyshs 99IAISS PUE SIOJOEIUOD
Juswabeuey |BJUSWIUOIAUT  WS)SAS Juswabeuel) [ejuswuoliAug pue jue|d Juswebeue|y |elUSWUOIIAUT pue ‘soako|dws) sainpaooid
pue yyeeH ‘Aiejes ‘Ayend  pue yyesH ‘Alejes ‘Ajjenp s.uoisiaig (sainpaooid unesH ‘Aiejes ‘Ayjenp suoisiaig - Bunpiom ojes Buiaiesqo JON
s pubsny 0} Jajai Ajjenp 90INIBS s pubsny 03 Jajal Alajes [EOIUYOD | 90IAI9S s pubsny 03 Jajal Alajes sejod Bulpnjox3
wa)sAs swalsAg Juswabeuel ‘sjuswalels SwalsAg Juawabeuel - (918 youMs ‘Jawlojsued) asoeds
Juswabeuey |eJuUsWUOIIAUT [BlJUBWIUOJIAUT pue YleaH ‘A1ojeS  POUIBIN YO 8es) [eJUBWIUOIIAUT puUe y)lesH ‘Alojes ‘Joje|nsul ‘w.e ssolo Ba)  pauyuod e
|euonelado payiue) ‘Alenp s,pubsny 0y Jayal Ajiend sainpaooud 3IopA ‘Allenp s,pubsny 0y Joyas Ajljenp  adnjiey Juswdinba |eouyosg  ul paddel

JuswiuoJIAug 8y} 108)304d
0] papuajul spienbajes

Aunwwo)
ay} J09104d 0) papusjul spienbajes

(uononusuod Buunp BuIN220 sjuaAs snopJlezey Buipnjoul) (ewnedy Jo Ainll

juswdinb3 pue jue|d
109104d 0} papusjul spienbajes

[suuoslad

Bunesado j09101d
0] papuajul spienbajes

sasneo 100
|enusiod

JUaA® snopJlezey ay)
JO sasneo ajeipaww|

ewnel) ‘Aunful |eaisAyd ‘yieaq :seousanbasuo) jenusjod

[eaisAyd ‘yieap) sjuaplooe |eol}08|9-UoN

:JUSAg snopJezeH




€8

ueld Ayjiqeliey pue Ajejes somiaN | 4eydeyd

90UBUS)UIB[\| PUB UONONISUOD
10} Y00gpUBH |eluUsWUOIIAUT S, plBsNy

sauljapIng a)sepn
ABareng uswabeuey

[BJUBWIUOJIAUT pUEBT pajeulwejuo)
2Inpadold asuodsay Juapiou| [BJUSWUOIIAUT

800Z-10 00Q YN3 0} ubise 3iomeN
(uonsanb ul sseo 19sSe 8y} J0) Spiepuels
NIOM)SN JUBASJJ 98S) - SWBISAS uOod8l01d
(se@inpadoid |ed1UYD9 | ‘sjuswialels

POYISIA YoM 8jeS) sainpaoold JIOAN
suolesiioyine/suonealijenb

Buijielap spodssed 3JomiaN

walsAg Juswabeueyy [ejuswuolAug

pue yyesH ‘Alejes ‘Ajend s.uolsinig
90IAI8G S, pubsny 0} Jajal [ejuswuoliAUg
swalsAg

swsabeue|) |ejuswuolIAUT pUE Y)eaH
‘flajes ‘Alenp s,pubsny o} Jajal Ajienpd
(‘uonsanb

Ul SSe[0 Josse ay) Jo} splepue)s YIomlaN
JUBAS|al B} 998S) - (210 ‘slapanIp abins ‘sjsew
Buiuyb| ‘saam yues pesaylano 63) yiomeN
ay) Jo sainjesy ubisap uonosjold abing
SWalsSAg uolew.ou|

(Angenay ‘syiom aoueldwo) ‘Juswaoe|dal
1ossy) weibold ainypuadx3 [eyde)

(012 uonoayoud ‘suoneisqgns ‘sajod ‘saul|

10} B69) sweiboid aoueusjuiel [BOIUYDD |
wasAg juswabeuel

|ejuswiuoliAug |euoljelado paliue)

JuswiuoJIAug 8y} 108)304d
0] papuajul spienbajes

800¢-10%0d

VYN3 0} ubisaq somioN
Buiures Ajajes

woa)sAg Juswabeuey
|ejuswuolIAUg pue
uiesH ‘Aojes ‘Anjenp
S,UOISIAIQ 92INIBS
s,pubsny 0} Jajai Aajes
Swa)sAg Juswabeue|y
|ejuswuolIAUg pue
uyesH ‘Aojes ‘Ajenp
s pubsny 0] Jajal Ajjenpd
wa)sAg Juswabeuey
spIou| s,pubsny
swalsAs

uonewuou] (Ayjigeley
‘sylom aoueldwon
‘Juswaoe|dal 19sSY)
weibold ainypuadx]
jende) (018 uonosjold
‘suonejsqgns ‘ssjod
‘saul| Joj 68) swelibold
9OUBUBJUIB [BOIUYDS |

Aunwwo)

8y} 108104d 0} papusjul spienbsjes

800¢-1090Q V¥N3
(uonsanb

Ul Sse|o Jasse ay) Joy
SpJepue)S YI0M}aN JueAs|al
99s) - sWasAg uoI08}0Id
(saunpaooud |edluyos |
‘sjuswalels poysN

IO 8JeS) sainpadoid YoM
(‘uonsanb

Ul SSB[O }osse ay} Joy
SPJEPUE]S YJOMISN JUBAS|S)
2y} 99s) - (919 ‘sIaudAIp
abuns ‘sysew Buluyybi|
‘SaJIM yuea peaylano

69) ylomiaN 8y} Jo sainjes;
ubisap uonosjold abing
SWa)sAg uonew.oju|
(Aungeley ‘sxyiom
aoueldwo) ‘Juswaoe|dal
1ossy) weiboid
ain)ipuadx3 [eude) (010
uonosyoud ‘suoneisgns ‘sejod
‘saul| Joj Ba) swelibold
9oUBUBJUIE\ [BDIUYDS |

juswdinb3 pue jue|d

108104d 0} papusjul spienbajes

(uononusuod Buunp BuIN220 sjuaAs snopJlezey Buipnjoul) (ewnedy Jo Ainll

800¢-10%0d

VYN3 0} ubisaq 3}omioN
(saunpaosoid

[BOIUYDD] ‘SjuBwale}S
POUISINl H1OM

ajeg) sainpasolid JIOAA
Buiuies Ayojes

wasAg juswabeue)
[ejUBWUOIIAUT puE
unesH ‘Ayeyes ‘Ayenp
S,UOISIAI(Q 92IAIBS

s pubsny 01 Jajal Alojes
swalsAg uswabeue
[elJUBWUOIIAUT puE
unesH ‘Aieyes ‘Ayend
s pubsny 0y Jajai Ajienpd
Buiyioo anosjold
juswdinba

aAIj08}04d |BUOSIBd
walsAg juswabeuel
juspiou| s ,pubsny
swalsAg

uonewuou| (Ayngeley
‘sydom aoueldwon
Juswaoe|dal 19ssy)
welbold ainypuadxgy
[ende) (938 uonosyoid
‘suonelsgns ‘sajod
‘saul| 1o} 63) swelbold
9oUBUBJUIB [BOIUYDS |

|[puuosiad
Bunesado j09101d
0] papuajul spienbajes

juswdinba

10 abelo}s 108.1100U]
wisijepuep

(019 Juswdinba
yiomeN ‘Aleuiyoew 63)
juawdinba |eoujo9Id
10 uonelado 198.1100U|
awdinba

painoas Aj@jenbapeu;
uolouUNyBW UoI}08}0id
(sJepinoud

9JIAISS pUE SI0JOBJUOD
‘soaho|dwa)
sainpaoold Bujiom
ajes Buinlesqo J0N
10edw! JeinoIysp

(018 Butuiyby|

‘uled ‘puim 6a) swioig
alinjie} sjod

sojod

Buipnjox3 - (010 youms
‘Jawlojsued) ‘Joye|nsul
‘wJe ssouo 69) aunjiey
juswdinba |eouo9|3

sasneo 100
|enusiod

lnds
[eolwsyQ

JUaA® snopJlezey ay)
JO sasneo ajeipaww|

ewnel) ‘Aunful |eaisAyd ‘yieaq :seousanbasuo) jenusjod

[eaisAyd ‘yieap) sjuaplooe |eol}08|9-UoN

:JUSAg snopJezeH







\’\

4

Ausgrid

D11/88008

Chapter 2 Customer Installation Safety Plan
March 2011




Overview

Each year work is undertaken on electrical installations at thousands of customer properties throughout the
Ausgrid distribution area.

While it is our responsibility to maintain the electricity distribution network, including the poles and wires which
are identified as our assets required for the connection of customer installations, all new and existing electrical
work within a customer’s electrical installation remains the responsibility of the customer and their electrical
Contractor.

We aim to protect people in customers’ premises by:
° supporting the scheme of licensing electrical contractors; and
° enforcing compliance with the relevant requirements, codes and regulations.

Customers are responsible for the maintenance of their installation including all private poles and wires, to
ensure the safety of persons and property and the prevention of bushfires.

Customers are also responsible for ensuring that any contractor or trades person they engage are
appropriately licensed.

Our Customer Installation Safety Plan addresses the management of safety from within a customer’s premises
to the customer’s terminals (the point of connection between the customer’s electrical installation and the
Ausgrid network). It only applies to installations operating below 132kV (including customer owned and
operated substations and high voltage installations).

The Electricity Supply (Safety and Network Management) Regulation 2008, requires us to develop, publish,
implement and report under this Plan.

The Customer Installation Safety Plan draws on the vast experience of Ausgrid and the industry in managing
the compliance and safety of our network customer’s electrical installations.

In preparation we have taken into account the following NSW Codes of Practice:

° NSW Code of Practice, Service and Installation Rules — specifies the technical requirements
necessary for electrical installations to be safely, reliably and efficiently connected to the electricity
network and associated obligations and procedures for customers and network operators.

° NSW Code of Practice, Installation Safety Management — outlines the minimum practices required
by electricity network operators in managing the safety of customers’ electrical installations. The
intent of the Code is that safety standards will be maintained or improved.

There are no departures from these Codes unless to adopt a higher safety standard. As required by the Code,
we also advise that customers operating electrical installations (including those above 11kV) are also subject
to the requirements of the Service and Installation Rules of NSW and Ausgrid’s local requirements.

The installing electrical contractor (contractor) is responsible for testing and verifying that their work complies
with all relevant requirements and standards and is safe. Ausgrid conducts a documented risk based
inspection program to verify compliance by the contractor by selecting a sample of notified works once a
suitable standard of compliance has been achieved.

The Customer Installation Safety Plan aims to ensure customers and Contractors are aware of their rights and
responsibilities. It is up to customers and their electrical or installing Contractors to ensure that all work is
performed safely and meets current industry Rules and Standards for installation.

Customers need to employ licensed Contractors for any new or modified electrical work. Contractors are
required to meet industry Rules and Standards. Accredited Service Providers (ASP) connecting customer
installations to our electricity network need to be authorised by Ausgrid.
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Ausgrid undertakes to monitor and audit Contractor and ASP performance (using a qualified inspection team).
If we identify any existing work as hazardous or unsafe we will ensure the problem is rectified and/or take
appropriate action, such as disconnection and/or disciplinary measures.

We contribute to the development and maintenance of the various rules, codes and standards, further
enabling us to promote safety as a priority.
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Our approach to safety

The safety and well being of our staff, contractors and the community is promoted by having the appropriate
procedures in place and by effectively communicating the important role safety plays in running our network.

While the potential hazards associated with electricity are widely known, we can never assume that everyone
is aware of all the dangers.

Our safety message is targeted and ongoing, and supported by our staff, Contractors and industry colleagues.
It is part of our commitment to provide a safe and reliable electricity supply to all of our customers.

This Customer Installation Safety Plan addresses safe wiring installation and its safe connection to our
electrical network. Our approach to the safety of new connections and electrical installation work includes:

° design, construction and maintenance standards (required by customers and Contractors)
° testing, connection and notification criteria (required by Contractors)
o inspection regime and procedures (to identify faulty work)

° corrective action procedures (to remedy faulty work and apply penalties or disciplinary action as
appropriate)

° management and reporting (to manage and report plan outcomes)

Figure 1 - Installation inspector tests a distribution sub board

Owners of electrical installations are required by law to maintain their installation to ensure it remains safe.
Ausgrid encourages customers to arrange regular safety checks of their electrical installation. Of particular
concern is old wiring that has deteriorated and become unsafe. We also recommend that customers
purchasing new or existing premises request an electrical safety check to ensure that there is no faulty wiring
due to deterioration or defective workmanship. Our Electricity Supply Document ES 1 - Customer Connection
Information provides further information.
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Ausgrid also designs and operates our electricity network to include a number of electrical protection systems
to protect our customers, the community, their installations and our network assets to minimise and localise
the impact of any unsafe or hazardous event.
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Design, construction and maintenance standards

Under the NSW Codes of Practice, Ausgrid’s installation work is required to comply with the appropriate Rules
and Standards.

The Codes provide guidance, and establishes minimum requirements for the provision of customer connection
services. The Codes, Rules and Standards also help enforce the Electricity Supply Act 1995 and associated
regulations.

Ausgrid requires all electrical and installing Contractors in our network area to meet the Rules and Standards.
Exceptions are considered, but only if the agreed alternative achieves an outcome which matches or exceeds
the minimum standard.

The Electricity (Consumer Safety) Act requires customers to maintain their electrical installation ensuring the
safe and satisfactory operation of the installation is not impaired by interference, damage, ageing or wear and
the installation does not become a significant potential cause of fire for the environment surrounding the
installation.

Electrical installation work must only be undertaken by a licensed electrical Contractor. Contractors must
ensure that we are notified of certain types of work (including work which results in a change to the electricity
service connection) as specified in the Electricity (Consumer Safety) Regulation. Customers are advised that
contractors are required by law to provide you with a Certificate of Compliance (CCEW) for all work they carry
out on your electrical installation. The certificate covers the work carried out, the tests performed, and
certification that the work is compliant with the appropriate standards and rules (see Section 4). The CCEW
form is also to be used by electrical contractors when they are required to notify Ausgrid of their work as
stipulated in the Electricity (Consumer Safety) Regulation.

3.1 What we aim to achieve
Customers, electrical and installing contractors understand their rights and responsibilities in the provision of
safe electrical customer installations (new and existing) for connection to Ausgrid’s transmission and/or
distribution system (our network).
3.2 How we plan to achieve it
° promoting the need to use appropriately licensed Contractors as required by law
° informing customers who may have special requirements for their electrical installation (e.g., the need
for a safety management plan for high voltage installations, arc fault minimisation at large electrical
load installations, equipment and maintenance dossiers at installations with hazardous zones, etc)
° maintaining systems to keep Contractors up to date with industry developments (to ensure their
methods are current and effective)
° providing customers and contractors with reasonable access to our policies, rules, standards and
procedures. This includes notification via Customer Installation Advices to registered Contractors.
The Electricity Supply (ES) series of policy documents assists customers and Contractors with this
° ensuring our inspection staff are promptly briefed on any changes to the standards and other
documentation applicable
o promoting (wherever possible) uniform documentation across the industry
° participating in updating and/or development of appropriate Rules and Standards through
representation on committees and working groups associated with Industry and Investment NSW,
Standards Australia, NSW Fair Trading, Electricity Networks Association (ENA) and the National
Electrical and Communications Association (NECA)
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continually undertaking and analysing investigation reports of electricity shock incidents to identify
problems with assets, equipment, locations, installation work etc, and taking the appropriate action.

3.3 How we will communicate it

providing customers, Contractors and other key stakeholders with general information to assist them
in recognising, understanding and fulfilling their responsibilities, as well as outlining the penalties for
non-compliance

highlighting the necessity to employ only licensed electrical Contractors - to minimise the dangers
inherent in electrical installations and the threat to life and property in unsafe situations (see chapter
three - Public Electrical Safety Awareness)

informing high voltage customers of the requirement to prepare an integrated Installation Safety
Management Plan and lodge this with Ausgrid for acknowledgement. The Plan should be based on
appropriate risk analysis techniques (and include non compliant equipment, upgrade and
refurbishment programs, site hazards, etc)

encouraging large non-domestic customers (i.e. with loads in excess of 1 MVA or with installations in
hazardous locations) to produce and implement an integrated Installation Safety Management Plan
(similar to that required by high voltage customers)

alerting customers who live in bush fire prone areas of the need to minimise bush fire risks as part of
their condition of supply (see chapter four - Bush Fire Risk Management).

3.4 How we will measure it

Effectiveness will be assessed by:

shock rates and fatalities (shocks per thousand customers)

categories of shocks analysed.
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4 Testing, connection and notification criteria

Under the Rules and Standards, installation work by Contractors must be tested and verified that it is safe and
it complies with AS/NZS 3000 — Wiring Rules and related Standards. A Certificate of Compliance for Electrical
Work (CCEW) must be completed detailing the work.

Testing must be carried out by one or more of the following:
° the licensed electrical Contractor who completed the work
o another licensed electrical Contractor
° a person authorised for testing by the electricity network operator

° a suitably authorised Accredited Service Provider undertaking pre-energising checks (refer Ausgrid
publication ES 4 Section 9).

The Electricity (Consumer Safety) Regulation requires Contractors to provide their customers with a Certificate
of Compliance for Electrical Work (CCEW) covering their electrical work carried out on an installation. The
Contractor is also required to notify Ausgrid of certain types of electrical work as detailed in the Regulation.

Contractors will be required to provide written notification and test reports in a format specified by Ausgrid and
NSW Fair Trading. We use these reports to update our installation data system, create new customer
accounts and better plan system augmentation. These reports also are essential to the establishment of our
audit responsibilities under this Plan.

4.1 What we aim to achieve

That all installations connected to our network are safe.

4.2 How we plan to achieve it
° Monitoring electrical installation work to ensure that it is only carried out by licensed and competent
persons.

° Requiring tests to be performed that confirm work complies with the Rules and Standards (in
particular Australian Standard AS/NZS 3000 Wiring Rules and the Service and Installation Rules of
NSW).

o Managing a system for Contractors to notify us of the required types of installation work and tests
using the Certificate of Compliance: Electrical Work (CCEW) form. Note this form was previously
called the Notification of Electrical Work (NOEW form).

o Working with the NSW Fair Trading to enforce the requirements of the Electricity (Consumer Safety)
Act

° Managing a system for all Accredited Service Providers, authorised by Ausgrid, to provide written
notification and test reports in a specified format using a Notification of Service Work (NOSW) form.

4.3 How we will communicate it

° Highlighting to industry bodies such as the National Electrical and Communications Association
(NECA), the importance of the notification and testing process (as specified by the Regulation) and
the consequences if their members fail to undertake these.

° Providing information on the inherent dangers and consequences (e.g. reverse polarity connections,
ineffective earthing).

° Targeting Contractors and Accredited Service Providers (Level 2) with information specific to their
responsibilities.
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° Providing information on industry guidelines and procedures relating to working safely with asbestos
(a copy is published on WorkCover’'s website (www.workcover.nsw.gov.au).

. Meeting with customers and Contractor representatives to discuss testing, connection and notification
criteria.

44 How we will measure it

o Number of notifications received

° Certificate of Compliance: Electrical Work notifications
° Notification of Service Work (NOSW)

° Contractor compliance performance

° Defective work trends.
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Inspection regime and procedures

Ausgrid operates an audit inspection regime aimed at securing compliance by both the individual Contractor
and the contracting company with requirements to maintain an acceptable standard for each category and
type of installation work.

Notified installation work by a particular Contractor will be inspected until an appropriate standard of work has
been demonstrated. A sample of works of all Contractors will generally be inspected on a risk basis.

All inspections by Ausgrid are intended to verify aspects of the work to assist in its regulatory
responsibilities.

It is the responsibility of the customer to employ a licensed Electrical Contractor. The Contractor
must ensure that the completed work complies with the Rules and Standards and provide their
customer with a certificate of compliance.

The number of notifications submitted will be considered when assessing the Contractor’s overall
performance. The sample of work inspected on an audit basis will be determined for each category of
installation work (e.g. domestic, commercial). All work notified as high voltage, hazardous area, large load,
permanent un-metered supply and grid connected embedded generation will be inspected.

The audit program is reviewed regularly.

A similar program operates for contestable connection work performed by Accredited Service Providers who
connect the installation to our electricity distribution network.

Unsafe or defective installations, identified during routine or emergency inspections or other
work, will be notified to the customer and immediate action will be taken to make the installation
safe including disconnection if necessary.

If major safety defects are detected on notified work (i.e. dangerous to life, health or property — refer to Ausgrid
publication ES1 for more details) all future work by that Contractor is inspected until the required standard of
work has once again been demonstrated.

Ausgrid may also disconnect customers’ installations or parts of a installation for safety reasons as permitted
under the Electricity Supply Act and in accordance with the Electricity Supply (Safety and Network
Management) Regulation. Ausgrid Standard Form Customer Connection Contract lists other reasons for
disconnection such as; when a premise is vacated for a long period, or for non-payment of accounts. Ausgrid
will aim to ensure those who carry out the disconnection work are appropriately trained and competent.

5.1 What we aim to achieve
The detection, rectification or disconnection of unsafe installation work and taking corrective action as
appropriate.
5.2 How we plan to achieve it
o Maintaining and monitoring records of work performed by Contractors.
° Maintaining a risk based inspection process and adequate samples to secure compliance by
Contractors with requirements.
° Carrying out unannounced audits of electrical installation work at major commercial development
sites to monitor compliance with the Electricity (Consumer Safety) Regulation.
° When inspections are undertaken, confirming that workmanship has been sound (and specific
obligations met) with particular attention paid to work involving:
= consumer’s mains;
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5.3

5.4

main switchboards;
high voltage installations;
installations in environments classified as hazardous (by relevant Australian Standards);
permanent un-metered supply connections; or
embedded grid connected generation.
Using only trained staff and documented procedures in the audit inspection program.
Carrying out inspections within the time required by the Code.

Conducting reviews of internal inspection processes to check for adequacy and compliance with the
objectives of this Plan.

Carrying out disconnection work in accordance with statutory requirements using appropriately
trained and competent staff.

How we will communicate it

Liaising directly with individual Contractors and industry bodies such as the National Electrical and
Communications Association (NECA), the NSW Fair Trading and other network operators to improve
procedures

providing general information updates via our Customer Installation Advices (ClAs) and other
communication channels.

maintaining and updating related reference standards and policy documents

How we will measure it

Number of inspections performed
number and details of audits performed
defect rates for major defects

corrective and disciplinary action taken.
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Corrective action procedures

Ausgrid will seek corrective or disciplinary action to remedy non-compliance with the Rules and Standards.
This may include action against owners of electrical installations, Contractors, employees or individuals - in the
form of warnings, retraining or disciplinary measures or referral to NSW Fair Trading.

NSW Fair Trading is responsible for the register of Electrical contractors, including licence type and status,
and can remove a contractor’s licence or impose penalties under the Electricity (Consumer Safety) Act.
Industry and Investment NSW is responsible for the accreditation of service providers and maintains a register
of all NSW Accredited Service Providers (ASPs) and nominates the grade of accreditation established through
performance.

6.1 We will take action relating to
° Defective or unsafe installation work (‘major’ and ‘minor’ safety defects)
° unsafe work practices when performing installation work
° failure of Contractors to notify Ausgrid of work performed
° unauthorised connections to the supply network
° failure by Contractors to carry out required tests and correct any defects
o work performed by unqualified persons
° failure of an owner of an electrical installation to maintain the installation so it remains safe.
Where work is dangerous to life, health or property, we will act immediately to prevent an accident by making
the installation safe either by disconnecting the entire installation or part thereof.
6.2 Disciplinary action may include
° A verbal or written advice or warning
° a re-assessment of the audit program for the offending Contractor (e.g., more frequent inspections)
° recommendations for additional training
° a formal interview or counselling session, possibly involving NSW Fair Trading
The disciplinary action taken will depend on the seriousness of the non-compliance and/or the number or
frequency of non-compliance cases.
° suspension or cancellation of network connection authorisations granted to accredited service
providers by Ausgrid
° reporting the offending Contractor to other NSW network operators and the licensing section of Fair
Trading NSW.
° recommending to Industry and Investment NSW the re-grading, suspension or cancellation of the
offender’s accreditation or licence
° reporting unlicensed persons performing electrical contracting work and recommending the issuing of
Penalty notices for breaches of the Electricity Consumer Safety) Act to NSW Fair Trading
° increasing the flow of information, alerting Contractors and customers to their obligations and
responsibilities (and any specific issues) as appropriate.
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Ausgrid will continue to liaise with NSW Fair Trading and Industry and Investment NSW (as the compliance

regulators) to encourage 100% compliance by Contractors and Accredited Services Providers with the Rules
and Standards.

We will also endeavour to ensure the network customer is kept informed at all times of any disciplinary action
being undertaken.

6.3 Right of reply

Before any disciplinary action is taken, the person subject to the action has the right of reply. Where
appropriate, the customer concerned will also be advised on the action taken.
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Management and reporting

Ausgrid operates a due diligence framework aims to ensure that all risks are identified and that there is an
appropriate system for compliance, proper supervision and facilitating compliance.

This Customer Installation Safety Plan and supporting internal documents, policies and procedures are
managed in accordance with Ausgrid’s quality management system.

We monitor performance against the Customer Installation Safety Plan and publish the results annually as part
of our Electricity Network Performance Report (available on our website www.ausgrid.com.au).

Activities related to the management and reporting of this Plan include:

° monitoring Contractor performance, defects and other parameters to allow proper inspection
programs to be established and corrective action initiated;

° developing and maintaining a database of regulatory and other relevant information;

o maintaining a Risk Management Plan that includes, but is not limited to, identifying risks and
implementing cost effective management actions;

o assessing data from an effective safety monitoring system;
° assessing the consequences of failures of the system;
° periodic reviews; and

° plans for improvement and corrective action.
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8 Definitions

Accredited Service Provider (ASP)

Refers to companies/sole traders who have gained accreditation from Industry and Investment NSW (who
manage the accreditation schemes) allowing them to perform contestable work in accordance with the
Electricity Supply Act 1995.

Contractors

Includes both Electrical, Installing Contractors or ASPs.

Codes of Practice

This refers to the:
o NSW Code of Practice — Installation Safety Management
° NSW Code of Practice —Service and Installation Rules of NSW.

Electrical Contractor (Contractor)

A firm or person who holds an electrical contractor’s licence, issued by NSW Fair Trading.

Electrical Installation

Fixed electrical wiring and associated equipment including the Customers private poles and overhead wires,
but not Ausgrid’s assets such as service lines and metering, or electrical appliances, flexible leads, or anything
connected beyond an electrical socket outlet.

Installing Contractor

An electrical contractor who carries out installation work or tests (whether themself or through any partner,
sub-contractor or employee) whether or not for fee, gain or reward.

Rules and Standards

These are key documents for the Customer Installation Safety Plan and are listed in the next section.
Other descriptions and terminologies used have been drawn from:

° AS/NZS 3000 Wiring Rules (and other relevant Australian Standards)

o Service and Installation Rules of NSW

° AS4741 Testing of connections to low voltage networks
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9

Reference documents

Key reference documents of the Rules and Standards include:

AS/NZS 3000 Wiring Rules and other relevant standards produced by Standards Australia
AS 2067 — Substations and High Voltage Installations Exceeding 1 kV a.c.

AS 2467 - Maintenance of Electrical Switchgear

AS/NZS 3017 - Electrical installations - Verification Guidelines

AS/NZS 3019 — Electrical Installations — Periodic Verification

NSW Code of Practice — Installation Safety Management

The Service and Installation Rules of NSW and Ausgrid’s Network Standards (collectively known as
the Service Rules)

Ausgrid’s Electrical Safety Rules

Ausgrid’s Electricity Supply (ES) series of policy documents and Customer Installation Advice (CIA)
documents for ongoing advice on policy and practices on customer supply matters

ES1 - Customer Connection Information
ES4 - Service Provider Authorisation
Ausgrid’s Standard Form Customer Connection Contract

Certificate of Compliance: Electrical Work (CCEW) (Previously called the NOEW form) administered
by NSW Fair Trading

Notification of Service Work form (NOSW)
NSW Occupational Health and Safety Regulation under the NSW Occupational Health and Safety Act

Relevant WorkCover safety guidelines, model procedures listed on their website
(www.workcover.nsw.gov.au) from time to time.
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Public electrical safety awareness

1.1

1.2

1.3

1.4

1.5

Overview
The Public Electrical Safety Awareness Plan outlines Ausgrid’s commitment to safety and our responsibilities
under the Electricity Supply (Safety and Network Management) Regulation 2008.

This plan details Ausgrid’s approach to safety and potential hazards associated with the transmission and
distribution of electricity, how “at risk” groups are identified and provides precautions to avoid electricity
incidents.

Programs are designed to create greater awareness of electrical safety amongst the general public and
targeted groups based on an analysis of safety incidents involving Ausgrid’s network and relevant data
sources.

To communicate our safety message we use a number of communication tools and media to reach the "at
risk” groups including TV, radio and print advertisements, sponsorships, education kits, personal
presentations, bill inserts, printed material and the web.

Our approach to safety

Ausgrid seeks to be a leader in safety in all aspects of its business. Our annual report plus the Network
Management Plan illustrate our commitment to safety as the number one driver in how we run our business.

We have over 100 years of experience identifying and creating awareness amongst the public of the risks
associated with the distribution and use of electricity and ways the public can mitigate these risks.

The Public Electrical Safety Awareness Plan focuses primarily on creating awareness of the potential hazards
associated with our network through education and communication.

PESAP objectives

The objectives of the Public Electrical Safety Awareness Plan are to:

° Raise awareness of electrical safety and the hazards related to Ausgrid’s network assets and the
distribution of electricity;

° Raise awareness of electrical safety amongst “at risk” groups;
o Raise awareness of the safe use of electrical equipment; and
° Remind the public of hazardous situations involving electricity.

Risk analysis

Risk areas are identified through analysis of declared network incidents and accidents which have potential to
impact public safety. Other data sources we review annually to identify “at risk” groups include the Australian
Bureau of Statistics, NSW Fair Trading, Australian Institute of Health and Welfare. In addition, Ausgrid
conducts an annual Electrical Safety Study to inform our plan by obtaining insight into the general public’s
awareness and knowledge of electrical hazards in the home and in the community.

Programs are developed and implemented to address the risks that have been, or have the potential to be,
hazardous to the public. Our existing programs are reviewed and updated to align with new information and
research outcomes, while new campaigns and programs are developed and implemented where a gap is
identified.

Identified “at risk” groups

Identified “At Risk” groups are separated into three categories:
° High Risk - Death or near miss on network assets and customer installations

° Moderate risk — Identified through other sources and market research
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1.6

1.6.1

1.6.2

° Compulsory — required under regulation / legislation
Current “At Risk” groups identified are:
° Tradespeople/Outdoor Workers (high risk)
° Children (high risk)
o Do-it-Yourself (DIY) home renovators and home maintenance (moderate risk)
° General community (moderate risk)
o Private Pole owners — bushfire management (compulsory)
° Boat operators — waterway crossings (compulsory)

Program development and evaluation

This section provides an overview of the identified safety hazards, identifies the “At Risk” group, and provides
precautions to avoid electricity incidents.

Overhead power line safety

A common public perception that overhead powerlines are only a hazard if they are touched or connected with
is incorrect. Electricity can jump from powerlines to metal objects like ladders or boat masts in an instant.

Many outdoor activities can be hazardous around powerlines including boating, hot air ballooning, construction
work, parachuting, kite flying and playing in the street or park.

Target groups: Precautions:

Keep a safe distance or clearance from overhead powerlines.

e Consider appropriate clearance when working around powerlines as the
safe distance can vary according to the size and voltage of the power

Tradespeople line.

e Look up to check the location and distance of powerlines before

Outdoor workers o L
beginning any outdoor activity.

General communi . .
ty e  Set-up or build structures well away from powerlines.

Boat operators

e Set up plant, equipment and vehicles for safe distance or clearance from
powerlines during operation (eg. Work platforms, cranes, cement trucks,
tip trucks, etc).

e  Know your mast height (boat operators only).

Underground cable safety

Ausgrid has a large network of underground cables. For safety reasons, it is extremely important that you
check the location of these and other utility cables (including gas, water and sewerage) before you start to dig
or excavate.

Dial Before You Dig is a community service organisation supported by Ausgrid. Membership of this group is a
licence condition of Distribution Network Service Providers. Dial Before You Dig provides plans of where
electricity, water, gas and telecommunications cables and pipes are located.

NSW legislation now requires people who are planning to do excavation work to obtain copies of underground
electricity cable plans through Dial Before You Dig and to make sure that the plans are no more than 30 days
old when excavation commences. This requirement applies to any excavation, including on private land, in
connection with any development for which development consent is required.

If an electricity cable is damaged during excavation, Ausgrid must be immediately notified on 13 13 88. The
person who damaged the electricity cable is liable for the cost of repair and may also be liable for a penalty.
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If you are digging without the use of machinery or powered tools to a depth of less than 300mm you still need
to follow precautions detailed below.

Target groups: Precautions:

Always dial 1100 before you dig and stay well clear of underground

powerlines.

Tradsspeople e Always follow the safe work guidelines provided by utilities when working

Outdoor workers around underground cables.

General e The Dial Before You Dig service may not have details of any private
community underground mains on individual properties. In this instance, a licensed
DIYs electrician should be contracted to provide a sketch of private properties to
identify private underground mains. Refer Clause 2.4.4.1 of the ‘Service &
Installation Rules of NSW"°.

1.6.3 Electricity safety for school students

Ausgrid is working closely with schools to educate children on electricity, the way it is generated and travels.
Part of this education process includes highlighting the dangers of electricity.

Target groups: Precautions:

Play in open spaces away from electricity poles and powerlines.

e  Stay away from electricity substations and power equipment.
e Children e Never put a metal object in a toaster or power point.

o Keep water away from electrical appliances and power cords.

e If you see a dangerous situation, tell an adult.

1.6.4 Substation and school holiday safety

Substations are confined within a fenced area which has signage communicating the ‘Danger. Keep Out’.
However, this needs to be complemented with communication ensuring an increase in the awareness of the
dangers of substations. This is a priority particularly during the school holiday period.

Target groups: Precautions:

Don’t enter a substation

o Don't try to retrieve anything that has gone over a substation fence — call

children Ausgrid and we'll get it for you.

S LU TLLY e Call Ausgrid if you see anyone climbing over fences.

e  Obey substation warning signs.

'3 A sketch of the underground service/consumers mains route must be clearly marked on the inside of the meter enclosure
or on the meter panel. Alternatively, a suitable sketch placed in a clear plastic envelope must be permanently attached
either within the main switchboard enclosure or on the meter panel and be actioned prior to any digging or excavation.
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1.6.5 DIY electricity safety

The influx of DIY home shows has seen a growth of DIY homemakers. The main messages are ‘Do-it-yourself
electrical work is not only dangerous, it’s illegal’ and ‘Always use a licensed electrician’. Ausgrid has identified
a list of dangerous actions and items associated with DIY work.

Target groups:

¢ Home renovators

¢ Home maintenance

e Men aged 18-55 years

Precautions:

Avoidable danger.

Use an extension lead that is appropriate for the power loading you
need. Check that it has three prongs and is approved to Australian
Standards.

Fully unwind extension leads before you use them so that they don't
run the risk of overheating.

Never use more than one double adaptor in a single power point.

When painting around light fittings, don’t remove the light plate as this
will expose live wires even when the light is switched off. Mask
around it instead.

When tiling around light fittings, switches or power points, get a
licensed electrician to remove the light plates and deactivate any
exposed wires before you begin.

Safety switches need to be checked regularly to ensure that all power
and lighting circuits are protected.

Stay well away from your service line. Your service line is the
overhead or underground mains and wires which are located on your
(private) property.

Extreme danger

Wiring any part of a home.

Installing lighting or switches.
Installing or moving power points.
Rearranging electrical wires.

Carrying out electrical maintenance.
Replacing frayed cords on appliances.

Hidden danger.

Check for wires before drilling into walls, floors and ceilings. Look up
and around you. When using ladders or carrying other tall objects,
always look out for powerlines and take care to avoid them.

Avoid contact with underground cables.

When painting eaves, replacing or cleaning gutters, avoid getting
close to the electrical wires that connect your home to the power
poles.

When changing a blown light bulb, make sure the power is off to
avoid being harmed by exposed filaments.
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1.6.6 Storm and major incident safety

Storms can cause considerable damage to buildings, trees and infrastructure, creating dangerous conditions
and situations. Ausgrid has identified a list of actions to be undertaken before, during and after a storm.

Target groups: Precautions:

Be prepared for a storm by:

e Tidying up loose items and trimming trees, but do not attempt to trim
trees near powerlines.

e Keep a battery-operated torch and radio handy with spare batteries
nearby.

e Keeping your house weatherproof. Always replace broken roof tiles,
keep gutters clean and fix leaks to ensure water cannot access
electrical systems or appliances.

e Being sure you know the location of your mains switch, or switches that
turn off the electricity supply

During a storm:

e  Stay away from fallen powerlines and service wires or anything touching
them.

e General community

e Report any fallen powerlines or service wires, trees or branches in
contact with powerlines, fires or property damage to your local electricity
distributor as soon as possible.

e Play it safe by unplugging sensitive appliances such as computers,
video recorders and televisions.

After a storm:

e  Stay away from powerlines or service wires or any debris that may have
come into contact with them. It is recommended that you keep a six
metre distance from any fallen powerlines or any items such as trees,
that may have come into contact with the live wires.

e  Get appliances checked by a professional before you plug them back in.

1.6.7 Safety around fallen power lines

Powerlines can be damaged by fallen trees, flying debris during high winds, lightning strikes, car accidents,
vandalism, fires, and birds or other animals. Fallen powerlines are very dangerous.

Target groups: Precautions:

Stay away from fallen powerlines or any debris that may have come into
contact with them. They may still be live.

e |tis recommended that you keen a six metre distance from any fallen
powerlines or any items such as trees, which may have come into

0 (Sl T contact with the live wires.
e Always assume fallen powerlines are live.

e You do not have to touch a “live” object to get an electric shock; simply
approaching a fallen power line puts you at risk.
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1.6.8

1.6.9

Electrical safety at Christmas

Caution should be taken during the decorative Christmas period where Christmas lights play a major role.
Communicating safe practices is critical in the general community avoiding electrical accidents.

Target groups: Precautions:

Check your lights when you take them out of storage.

e Don'’t overload power points or power boards.

e General community e Only use lights and extension cords outside that are designed for
outdoor use.

e Turn lights off before leaving home or going to bed.

Bushfire risk

Bushfires pose a risk to life, property and the environment in rural and urban areas throughout NSW. They can
be caused by incidents like lightning strikes, sparks from farm machinery and electrical incidents such as fallen
powerlines.

Overhead powerlines can clash together or be brought down by strong winds, falling trees and branches.
Poles and their fittings, for example cross-arms, can fail due to these reasons also, as well as through lack of
maintenance. Both of these conditions can create a serious safety and bushfire risk. Just as Ausgrid maintains
the powerlines and poles that it owns, customers with privately-owned powerlines are required to do the same.

Network customers have a legal obligation under the Electricity (Consumer Safety) Act 2004 to maintain their
electrical installation, which may include powerlines and poles, to ensure that they are free from any defects
that may cause a fire or any other safety hazard. This may include deteriorated or overloaded wires, damaged
poles and fittings or trees too close to powerlines. If powerlines or poles cause injury or damage to property,
they may be held legally responsible. If you are uncertain whether the powerlines and poles on your property
are part of your electrical installation, please contact Ausgrid on the following numbers:

Newcastle and Lower Hunter — 4951 0102
Upper Hunter — 6542 9017
Central Coast — 4399 8088

Sydney North — 9477 8201
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1.6.10

1.7

Target groups: Precautions:

Clashing wires — Avoid uninsulated wires clashing in windy weather.
Fitting low voltage 'spreaders’ (which keep the lines separated) is one
solution. Ensure only a licensed electrical contractor undertakes this
work.

Slack wires — If one wire hangs lower than others or wires are slack they
are more likely to clash. You will need to engage a licensed electrical
contractor to repair these wires.

Damaged wires — If the insulation which protects some wires is missing
or damaged the exposed wire may be live. Contact with this could be
fatal, and vegetation touching the wire in this area is more likely to start a
fire. Insulated wires should be replaced, not repaired, and only by a

. licensed electrical contractor.
e Private Pole Owners

Trees near powerlines — Trees and other vegetation too close to
powerlines may cause fires or other safety risks such as fallen live wires.
Trees need to be trimmed to provide a safety clearance from powerlines
(in bush fire prone areas, 2.5 metres around uninsulated low voltage
wires and one metre around insulated low voltage wires), as well as
allowing for regrowth. All overhanging limbs and branches should also be
removed in bush fire prone areas. Tree trimming near live powerlines
must only be done by an authorised tree trimmer.

Termites or wood rot — Termites and wood rot can cause serious
structural damage to your private poles and fittings. All termite infested
poles and fittings must be treated by a registered pest controller. Unsafe
poles and fittings must be replaced by a licensed electrical contractor.

Graffiti on electrical infrastructure

Build awareness of the risk involved with cleaning graffiti off street side electrical equipment and promote
reporting of graffiti on electrical infrastructure to the Ausgrid Graffiti Hotline.

Target groups: Precautions:

e |tis dangerous for anyone to remove graffiti on electrical equipment

e General community such as pillar boxes, kiosk subs etc.

e Report graffiti on electrical equipment via Ausgrid’s Graffiti hotline

Ausgrid evaluates the PESAP programs and reports on this evaluation in the annual Electricity Network
Performance Report. The Electricity Network Performance Report can be found on the Ausgrid website
(www.ausgrid.com.au). The programs are evaluated against the objectives of the PESAP and their
effectiveness in reaching “at risk” groups.

Communication channels

Ausgrid engages a range of communication media and channels to reach “at risk” groups for each program.

The selected channel will vary with each program and may include radio and print advertisements,
sponsorships, education kits, personal presentations, bill inserts, printed material, press releases and the web.

The specific channel selected is based on an analysis of the “at risk” group and the safety message/s being
communicated.

108

Chapter 3 Public Electrical Safety Awareness Plan



\’\

4

Ausgrid

D11/88008

Chapter 4 Bushfire Risk Management Plan
March 2011




Overview

Bushfires pose an ever present risk to life, property and the environment throughout rural and urban areas in
New South Wales.

Bushfires can be caused by a variety of factors, including lightning strikes, sparks from farm machinery and
incinerators, vehicle crashes, and electrical incidents such as fallen powerlines.

Ausgrid has an obligation to manage bushfire risks as they relate to our network. We do this by adopting a risk
management approach attempting to ensure our assets and our customers’ private powerlines are safe and
are properly designed, constructed and maintained, by the responsible party.

This Plan is a management plan and outlines the procedures, standards, codes and guidelines that Ausgrid
applies to construction, operation and management of our network. The Plan also provides an overview of
Ausgrid’s bushfire risk management strategies in relation to key stakeholders including:

° Landowners and Occupiers;
° Local Government;

° Government Agencies; and
° Emergency Services.

The objective of Ausgrid’s Bushfire Risk Management Plan is to devise a management framework that when
used correctly will:

° attempt to ensure public safety;

° establish standards for vegetation management near electricity lines (particularly in bushfire prone
areas);

° reduce interruptions to electricity supply that are related to vegetation; and
° minimise the possibility of fire ignition by electricity lines and associated equipment.

The Bushfire Risk Management Plan outlines how we inform our customers of their obligation to share
bushfire prevention responsibilities with us to ensure that privately owned overhead powerlines are kept free of
vegetation and are inspected, tested and maintained at regular intervals.

The Bushfire Risk Management Plan has been prepared in accordance with the Electricity Supply (Safety and
Network Management) Regulation 2008, which requires Ausgrid to develop, publish, implement and report
against our bushfire risk management strategy. As required by the Director-General, we have incorporated the
provisions of ISSC 31 Guideline for the Management of Private Lines and ISSC 33 Guideline for Network
Configuration during High Bushfire Risk Days into this Plan.

The Executive Manager, Maintenance & Replacement Planning will revise this Plan in line with the review of
the entire Network Management Plan and the finalisation of our annual Electricity Network Performance
Report.
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Our commitment

Ausgrid is committed to managing bushfire risks associated with electrical assets to attempt to ensure the
safety of our customers and the wider community.

Ausgrid aims to fulfil its responsibilities under the Bushfire Risk Management Plan by using the following
strategies:

identification of bushfire risks;

improving standards for electricity assets;

effective maintenance of our assets;

specific operational procedures for times of very high fire danger;
management of safe vegetation clearances;

communication of bushfire risks and shared responsibilities to our customers and the wider
community;

effective management of enquiries and complaints relating to mitigation of bushfire risks; and

working with other agencies to ensure a coordinated approach to bushfire risk management.

These strategies allow Ausgrid to fulfil its obligations under the Regulation as directed by Industry and
Investment NSW (I &I) and to comply with its duty as a public authority under the Rural Fires Act 1997 to take
whatever measures are reasonably practicable to prevent the occurrence of bush fires or minimise the danger
of bush fires.
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Identifying bushfire risks

3.1

3.2

Our Bushfire Hazard Potential Maps and integrated Asset Management System help us identify bushfire prone
areas and assets that may represent a bushfire risk.

Bushfire hazards vary from season to season and are dependent on weather conditions and fuel loads.

Recognising this, we have a process in place to identify bushfire prone areas and network assets capable of
starting bushfires. We also have systems to ensure that this information is kept up-to-date.

Identifying bushfire prone areas

To identify the bushfire prone areas in our distribution area, we use the “bushfire prone” land maps prepared
by local councils in accordance with the requirements of section 146 of the Environmental Planning and
Assessment Act 1979.

Ausgrid overlays the council maps with our own geospatial asset information to identify assets located in
bushfire prone areas. Since September 2005, Ausgrid has had access to a complete set of bushfire prone
land maps from councils within our network area.

The maps prepared by local councils are reviewed by the Rural Fire Service prior to being formally certified by
the Commissioner for the NSW Rural Fire Service (RFS). Ausgrid has a formal agreement with the RFS
regarding use of the certified maps for management of bushfire risks in our network area and load the latest
version of these certified maps into our Geospatial Information System (GIS) annually prior to the bushfire
season.

We encourage our customers to access these maps from their local council so that they can identify whether
their assets lie within areas that are bushfire prone.

Identifying network assets that could start bushfires

Ausgrid applies a reliability-centred maintenance (RCM) analysis for the development of preventative
maintenance requirements. As part of this, a failure modes, effects and criticality analysis (FMECA) has been
undertaken on all network assets and included identification of failure modes that potentially could cause
bushfires. These failure modes are included in our integrated Asset Management System. The outcome of the
RCM/FMECA process is in the form of maintenance standards which are available to all staff via our Technical
Maintenance Plan (TMP) on Balin.

We periodically review our Network Standards (where we specify the construction methods for building
network assets) to ensure the standards comply with the ENA Doc 01 -2008 Clause 6.3.2. This is of particular
relevance to this Plan as it specifically requires the design and construction of electrical apparatus to take
account of issues such as bushfire mitigation.

Investigations of actionable incidents under the Significant Electricity Network Incidents scheme (as
administered by Industry & Investment NSW) are used by Ausgrid to review all significant incidents involving
bushfires and network assets. We use this information to systematically update our RCM/FMECA for the failed
equipment if the failure modes have not already been identified as potentially initiating bushfires and this
information is then included in our integrated Asset Management System. Replacement or Duty of Care
programmes are established for the type of asset that has failed if warranted or else corrective maintenance
actions are undertaken to mitigate the risk.

Our integrated Asset Management System is our asset register for network assets. It is used to record
inspection activity requirements on our network assets as well as other corrective and breakdown
maintenance required on those assets. The integrated Asset Management System is updated to reflect the
asset status when:

° an asset is changed or replaced;

° a new asset is installed; or
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° the risk status of an existing asset changes when defects are found during inspection and when the
defect has been repaired.

The relevant Network Standards or maintenance standards are also updated if required to reflect new
information.
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Designing and maintaining electrical assets

4.1

411

41.2

Our asset design and maintenance standards help us minimise the risk of bushfires being started by
powerlines and/or electrical equipment.

Ausgrid manages bushfire risks by adopting a risk management approach to ensuring that our assets and our
customers’ private powerlines are properly designed, equipped and maintained, by the responsible party.

To meet our obligations we periodically review our design, inspection, testing, maintenance and operational
procedures (often in consultation with New South Wales and Australian electricity distributors and other
industry forums).

We also provide information to help our customers meet their obligations to maintain safe private powerlines.
The information includes details on how best to keep private overhead powerlines free of vegetation. It also
outlines obligations customers have to inspect, test and maintain their private powerlines at regular intervals to
ensure their safety.

Our assets

Ausgrid operates an extensive network of high voltage and low voltage electrical wires, poles and substations
supplied from the TransGrid transmission network. Our network is further described in section two of chapter
one (network safety and reliability). We have an obligation to take all reasonably practicable measures to
ensure our network does not cause a bushfire.

Design

The design of our network assets is critical to reducing the risk of bushfires. All new and replacement assets
must feature appropriate technology in order to limit bushfire risks.

Our network assets are designed in accordance with the requirements of Section 8.1 of chapter one (network
safety and reliability). New and revised design standards include a compliance check and signoff to ensure the
design standard meets the objectives of our Bushfire Risk Management Plan.

In recent years we have identified aspects of our existing assets base that, if left without mitigation, would
have the potential to ignite bushfires and we have mitigated that potential by:

° fitting low voltage spreaders to mitigate potential deficiencies in existing low voltage bare overhead
constructions in bushfire prone areas; and

° installation of high voltage substation/control point equipment designed to minimise emission of hot
particles that could initiate a bushfire for example, air break switches with arc containment.

Inspection and testing

Our inspection and testing program is ongoing and allows us to identify defects in our network assets that
have the potential to start a bushfire and prioritise their repair. Our inspection and testing regime is set out in
Section 5.2 of chapter one (network safety and reliability) and is based on Reliability Centred
Maintenance/Failure Mode Effect and Criticality Analysis processes (including bushfire mitigation)."

Our inspection and testing activities are described in Section 8.2 of chapter one (network safety and reliability)
and detailed in the Technical Maintenance Plan (TMP) on Balin. These activities include:

° Conducting periodic audits of as-built network infrastructure;

" The Reliability Centred Maintenance approach forms part of an overall asset management framework that aims to
minimise asset life cycle costs whilst maintaining acceptable reliability and risk levels. The Failure Mode Effect and Criticality
Analysis approach proves a structured method for assessing the likely cause of an asset'’s failure and the consequences of
these failures on safety, asset performance and economics.
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° Conducting annual pre-bushfire season patrols of assets in all areas certified by the RFS as 'bushfire
prone';

° Conducting detailed overhead power line inspections every four years (followed two years later by
ground line pole inspection and treatment) to identify any defects that could affect our overhead
network and to prioritise their repair;

° Recording network pole and line inspections and corrective work in our Integrated Asset
Management System; and

o Recording substation equipment inspections and corrective maintenance in our Integrated Asset
Management System.

We use our integrated Asset Management System to enable tracking and management of corrective
maintenance for all poles and overhead powerlines in bushfire prone areas identified during the pre-bushfire
danger season patrols. Corrective maintenance tasks are completed on a prioritised basis, according to the
nature and type of defect.

Operation

Ausgrid has several operational procedures in place that effectively reduce the risk of a bushfire starting
during the normal operation of our network or when work is taking place.

These include:

° On total fire ban days, Ausgrid’s Network Control Room is notified by the NSW Rural Fire Service of
total fire ban conditions and our Network Control Room notifies staff via SMS of the heightened
conditions;

° Changing the protection settings on certain equipment during conditions of very high fire danger, by
switching the re-close® function on nominated high voltage distribution and sub transmission feeders
from automatic to manual'® in high risk bushfire prone areas. Other protection settings such as over-
current, earth fault and sensitive earth fault settings are already optimised and do not need to be
changed during conditions of very high fire danger;

° Our staff and contractors adopt special work procedures and precautions during the bushfire danger
season and total fire bans. Notification of total fire ban days is via SMS messaging from our Network
Control Room. Risk mitigation procedures are used during construction and maintenance activities to
ensure we do not start a bushfire (per Distribution Guideline DG-33 Hot Work During Total Fire
Bans);

° Response to minor individual fire instances is prioritised and co-ordinated by our Network Control
Room in a similar manner that is responds to other network disruptions;

° When bushfires cause widespread impacts to Ausgrid’s electricity network, the incident severity is
assessed by our Network Control Room after which our Emergency Management Plan and Incident
Management System are implemented. The level of response is in accordance with the level of
response required by the Incident Management System;

s High voltage powerlines are protected by automatic equipment, which shuts down the power when a fault is detected.
Because most faults on high voltage overhead powerlines are temporary (such as those caused by lightning strikes or tree
branches falling on to powerlines) the power is usually turned back on automatically (re-closed) after a delay of a few
seconds. However, during times when the conditions are especially risky, such as on total fire ban days, we may turn the
automatic re-close function off.

'® Our procedures for manual re-closing after faults are based on the requirements of ISSC 33 Guideline for network
configuration during high bushfire risk days and section 7.3.6 of the ENA NENS 01 — 2001 National Electricity Network
Safety Code.
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4.2

° We support and assist other distributors (DNSPs) by sharing resources and equipment during
emergencies, to ensure supply is restored safely and as quickly as possible;

o We liaise with NSW Fire Brigade, NSW Rural Fire Service, Local Councils and other authorities
during Regional Bushfire Risk Management planning; and

° We participate in electricity industry debriefs following major bushfire incidents and implement
improvements identified in these sessions.

Our customers’ assets

Bushfire risk management for electrical equipment is a shared responsibility between Ausgrid and all
landowners/occupiers who are customers in our distribution area.

Ausgrid inspects, tests and maintains the assets we own. However, it is the responsibility of
landowners/occupiers to ensure their electrical installations'’ are free from defects that could cause fire or
other hazards.

Customers are responsible for keeping private overhead powerlines free of vegetation, and must ensure
appropriate trees are planted in areas that are close to powerlines. Customers are also responsible for
inspecting, testing and maintaining their powerlines and poles at regular intervals — the same way we do.

To assist our customers to meet these requirements we aim to:

° clearly communicate to customers their obligations in our publications ES1 Customer Connection
Information;

° provide customers with detailed safety information (via brochures, account inserts and website); and

° advise customers of any defects observed on their private powerlines and poles (by members of the
public or our staff) by issuing notices and following up actions where appropriate.18

In cases where private mains are not being used or customers have not rectified safety defects that have been
identified, it may be necessary for us to disconnect these mains. This may include removing any overhead
service line to the customer’s installation.

Where a customer no longer requires supply and a final account is issued, and assuming there are no defects,
new customers have six months to request supply before any disconnections occur. Even when a service has
been disconnected, the landowner/occupier remains responsible for maintaining the customer installation in a
safe condition.

Ausgrid has a review process consistent with the Network Operator Review outlined in the Industry Safety
Steering Committee ISSC 31 document (Management of Private Overhead Lines: NSW Guideline). We also
have a process for the disconnection of unused private mains in rural bushfire prone areas. We have
incorporated customers’ obligations regarding maintenance of their installation into our Standard Form
Customer Connection Contract.

7 Ausgrid uses the Service & Installation Rules of NSW to determine the delineation of private electrical installations from
network assets. Our requirements for the inspection and maintenance of private aerial mains are detailed in our publication
ES1 Customer Connection Information, our Standard Form Customer Connection Contract and the Network Standards
referenced in ES1. Under the Electricity Supply (Safety and Network Management) Regulation 2008, we have taken into
account the Industry & Investment NSW Code of Practice (Electricity) — Service & Installation Rules of NSW, October 2006.
The Service and Installation Rules of NSW are prepared in accordance with the Code of Practice.

18 Ausgrid’s process for the management of bushfire risk safety defects in customers’ installations is detailed in our internal
company procedure CS WI 30/03 Processing Bushfire Related Defects Following a Line Patrol Report, available to relevant
staff on Ausgrid Procedures on Lotus Notes or in hard copy.
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Managing vegetation

5.1

Our Vegetation Management Program helps to prevent bushfires and reduce supply interruptions caused by
vegetation.

Trees near powerlines can start bushfires. Falling branches can bring live wires to the ground. Swaying
branches can push overhead lines together, causing the wires to short out, burn through and fall to the
ground. Shorted wires can start bushfires, even if the wires don’t fall down.

Guidelines on vegetation safety management issues are given in our Tree Safety Management Plan. This plan
was developed after an extensive public consultation process involving the community, local councils and
organisations such as the NSW National Parks and Wildlife Service. The Tree Safety Management Plan aims
to:

° reduce the risk of fires and power interruptions caused by branches touching overhead wires;
° minimise the possibility of electrocution; and
o ensure safe clearances are achieved and maintained while protecting the health of each tree.

The Tree Safety Management Plan also provides advice on the most appropriate trees to plant near
powerlines and highlights the importance of engaging only qualified tree trimmers to conduct any trimming
work required.

Safe clearances

To help prevent the possibility of trees causing bushfires or outages, we manage vegetation safety clearances
on or near our network using the Tree Safety Management Plan and Network Standard NS 179 Vegetation
Safety Clearances. We provide for additional vegetation safety clearances in bushfire prone areas.

Our document ES1 — Customer Connection Information, sets out similar requirements for our customers who
must maintain the safety clearances between trees and their private overhead powerlines in a manner
consistent with the NS 179. The standard sets out minimum clearance distances and specifies that vegetation
management work must only be performed by qualified and authorised persons working in accordance with
Ausgrid’s Electrical Safety Rules when vegetation is being trimmed near energised powerlines. It should be
noted that NS 179 requires larger safety clearances to be established and maintained in bushfire prone areas.
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Communicating risks and responsibilities

Our Communications Program informs our customers of their obligations in bushfire risk mitigation

We communicate bushfire and other safety messages to our customers and the wider community in the
following ways:

We provide detailed information on customer obligations relating to private powerlines and poles, as
well as information about bushfire risks using account inserts, mail outs and our website
(www.ausgrid.com.au);

We provide general information on the dangers of bushfires including links to the NSW Rural Fire
Service website (www.rfs.nsw.gov.au);

We issue Customer Installation Advices (ClAs) and Network Standards Advices (NSAs) to ensure
current design standards are communicated to all staff, contractors and Accredited Service Providers.
These are published on our website along with Electricity Supply Standards and Network Standards;

We provide specific information to customers about private overhead lines advising them of the
hazards and the safety precautions to be followed;

We use media releases to provide information to the general public about the fire hazards associated
with overhead powerlines and vegetation; and

We use radio ads and other mediums to provide information to the general public about the fire
hazards associated with overhead powerlines and vegetation, particularly during the bushfire season.
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7 Handling inquiries and complaints

Our Customer Care System helps us effectively manage all inquiries and complaints.
Ausgrid strives to respond to customer inquiries and complaints in a timely and efficient manner.

Phone calls to our 13 15 35 inquiry line and emails to our website are managed by our Contact Centre and are
referred to specific business areas when appropriate.

Complaints relating to safety issues including bushfire risks always receive priority.

Ausgrid uses an Outage Management System (OMS) to record and track outages on its electrical network.
This includes reports of hazards such as ‘wires down’ or ‘wires arcing’ and other safety related incidents, as
well as general ‘no supply’ issues.

Ausgrid uses OMS in identifying network issues, classifying jobs, managing its response and recording job
completions. Calls received via OMS can be tagged as bushfire related and this information is considered
when assessing jobs and setting priorities.
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8 Building relationships with relevant agencies

We are committed to building and maintaining relationships with all agencies involved in bushfire risk
mitigation.

In addition to maintaining ongoing communication with our customers, staff and contractors, Ausgrid also
spends time building relationships with emergency services, government agencies and the industry as a
whole.

We have developed strong associations with the NSW Rural Fire Service, the New South Wales Fire Brigade,
local councils and the State Government. We also work alongside other electricity distributors and industry
colleagues to effectively manage bushfire mitigation at a state-wide level.

These liaisons include:
° participation in Regional Bushfire Risk Management forums;
° participation in industry debriefs following bushfires;

° providing 'hands-on' assistance during bushfires (e.g. assisting ActewAGL to restore power during
the January 2003 bushfires in Canberra and offered assistance during the February 2009 Victorian
bushfires);

° information sharing with the NSW Rural Fire Service to ensure accurate bushfire prone land maps
are used and RFS staff have sufficient training when fighting fires around network assets; and

° working with the other electricity distributors, Industry & Investment NSW, and NSW Fair Trading, to
develop Industry Safety Steering Committee (ISSC) and other relevant Guidelines.
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Management and reporting

9.1

Our management and reporting framework helps us comply with the requirements of the Regulation and
Industry and Investment NSW.

Ausgrid operates under a due diligence framework which ensures that all risks are identified and that an
appropriate system of compliance is in place.

This Bushfire Risk Management Plan and the entire Network Management Plan together with supporting
documents, policies and procedures are managed in accordance with Ausgrid’s quality management system
(certified to AS/NZS 1SO 9000:2000).

This Plan incorporates management of inspection, preventative and corrective maintenance of our network
assets under the provisions of outlined in chapter one (Network Safety & Reliability) of the Network
Management Plan.

° We record all network pole and line inspections and corrective work in our integrated Asset
Management System. Post fault patrols are conducted on a high voltage feeder or low voltage
distributor basis, with all known causes documented in our Outage Management System, and any
required corrective work recorded in our Integrated Asset Management System; and

° We track and analyse inspection and corrective work records in the integrated Asset Management
System.

Schedule of reports to Industry and Investment NSW
We monitor our performance against this Plan and report to Industry and Investment NSW annually in our

Electricity Network Performance Report, available on our website (www.ausgrid.com.au).

We advise Industry and Investment NSW of any serious electricity network accidents or actionable incidents
relating to bushfire risk management (under the Significant Electricity Network Incidents reporting framework
detailed in chapter one of the Network Management Plan).
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10 Reference documents

° The Service and Installation Rules for NSW are available from:
www.industry.nsw.gov.au/energy/electricity/network-connections/rules

The documents listed below are available on Ausgrid’s website www.ausgrid.com.au
° Your Powerlines: Safety and Bushfire Prevention (Customer Information Brochure)
° Tree Safety Management Plan
o Network Maintenance Plan
o ES1 Customer Connection Information
° ES10 Requirements for Electricity Supply to Developments
o Network Standards:
= NS 145 Pole Inspection and Treatment Procedures
. NS 166 Line Inspection
= NS 179 Vegetation Safety Clearances
Copies of the Electricity Networks Association publication listed below can be obtained from: www.ena.asn.au
. ENA Doc 01-2008

° ENA NENS 07 National Guidelines for Manual Reclosing of High Voltage Electrical Apparatus
Following a Fault Operation (available from the Energy Network Association).

Copies of the Industry Safety Steering Committee publications listed below are available from:
www.industry.nsw.gov.au/energy/electricity/networks/safety

° Industry Safety Steering Committee publication ISSC 31 Management of Private Overhead Lines:
NSW Guideline (published in July 2004).

o Industry Safety Steering Committee publication ISSC 33 Guideline for network configuration during
high bushfire risk days (published in February 2008).
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