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1. SUMMARY OF THE ASSET MANAGEMENT PLAN

BACKGROUND AND OBJECTIVES

North power 6s 2010 Asset Management Pl an provi des doc
companyo6s goals and objectives in relation to the as
primary goal for the company i sFreé®ervprcewi dvehid & Sgpfea ,atth
a successful business in supplying |line services to I

The vision for Northpofertdbese Nepwowkndhvigbi ererfer min
Guidance is provided by a series of companywide business behaviours:

e Make it happen right first time

e Strive to do better

e Treat customers as we would want to be treated
e Pull the rope in the same direction

e Spend wisely and respect company property

The asset management plan is one component of the five plans developed as part of the business
planning process and covers the period from 1 April 2010 to 31 March 2020.

The Network divisionbs asset management philosophy i :
high performing utility which meets the key requiremento f Nor t h p o w, ¢hat besng to proviele s

electricity distribution services for the social and economic enhancement of the region. This will be

achieved by:

Ensuring that the performance of the assets meets the needs of broad customer groups

Ensuring that the long term functionality and value of the assets is maintained

Treating all customers with respect and being res
Maintaining ongoing price stability

Focussing on operational efficiency and performance improvement

The ways in which the planning documents interact with the corporate vision, corporate mission,
stakeholder and strategic interests and regulatory demands are depicted in the following diagram.

Vision
Strategic Mission
Issues I
Stakeholder Strategic Plan
Interests >' T ¢
1 T
Guiding
AMP
Regulatory < Princinles
Demands *
./ Annual
, Plan
Development Maintenance
Plan Plan

Figure 1 (1) 7 Planning Process R

Ownership of Northpower is via the Northpower Electric Power Trust (NEPT) which holds 100% of the
shares in the company on behalf of the customers of the Northland region.
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Stakeholders are defined as persons, groups, organisations or systems who affect or who may be

af fected by Northpowerdéds actions, activities and or

who and what will be affected and in what manner. Identified issues are addressed in a respectful and
considerate manner.

The ultimate responsibility for governance at Northpower sits with the Board of Directors. A significant
proportion of this responsibility is delegated to the Chief Executive and the Executive Management
team. This group oversees the planning, services, commercial and marketing sections of the network
and all provide input into the asset management plan.

Northpower has a philosophy of constant improvement and is a highly process driven organisation.
Asset management processes are aligned with standardised frameworks such as ISO 9001 and ISO
14001 to which level the company is certified. Development and integration of core information
systems continues and will provide support for asset management processes. Coupled with the
implementation of the information systems is a continual improvement in the data regarding asset
type, volume, age and condition. In addition, specialist asset management software is used to trigger,
monitor and support maintenance management activities.

ASSETS COVERED

The asset itself is located in the Whangarei and Kaipara district of Northland and supplies some
53,300 customer installations over 5,600km of network. The current replacement cost is estimated to
be a depreciated replacement cost of $253 million. About 50% of the electricity supplied via the
network is consumed by five major loads which include heavy chemical, timber and dairy processing.
In addition, there is one relatively large urban centre, and seven smaller urban centres. The balance
of the network is primarily rural however some small coastal settlements with seasonal loadings are
also featured.

The majority of the electricity supply is from Transpower at five grid exit points; Bream Bay,
Dargavill e, Kensington, Maungatapere and Maun
station and a privately owned 1MW generation plant are both connected to the Transpower network at
the Maungatapere grid exit point. The electricity is distributed from these points predominantly
through 235km of 33kV sub-transmission network which links 19 zone substations. Ninety three 11kV
distribution feeders totalling 3,424 km in length provide a supply to 6,812 distribution transformers
which in turn support a supply to the 53,300 customers by way of 1,965 km of low voltage network.

There is a combination of technical, historical and theoretical justifications for the existing assets.
Prior to any major investment in the replacement of existing, or construction of new assets, a rigorous
process is followed to ensure that the expenditure is justified. As with other facets of the business,
Northpower tries to ensure that experience gained is used to support the key principle of continual
improvement.

SERVICE LEVELS

As Northpower 6s o wnuse caustomerg thad is aostrand connection between the
customersd performance targets (reliability
consultation with stakeholders, a series of service targets have been derived in order to monitor
progress towards being a high performing network providing a safe reliable hassle-free service. These
service |l evels have been <classified into two
Rel atedodo Performance Targets.

Customer Oriented Performance Targets
e Customer Service

e Restoration times
e Reliability measures of SAIDI, SAIFI and CAIDI

Asset Management Plan i Northpower Limited i 2010 Page 6 of 161

gaturot

and saf

broad



Other Related Performance Targets

Corporate Image

Safety

Network Reliability and Performance
Future Profitability

Financial Performance

The justification for setting targets is complex and needs to balance the wants of the customers and
what is realistically achievable given the existing network architecture and the appetite for increased
prices to provide an increased level of service.

Service levels that concern safety or public harm do not need any other justification as Northpower is
committed to keeping people safe around its electricity network. One indicator of this commitment is
the downward trend to the lost time injury (LTI) frequency rate.

This safety focus is reflected in the implementation of a number of monthly monitors which track key
safety issues such as public harm events, identified customer owned unsafe service lines overdue for
replacement and the LTI frequency rate.

NETWORK DEVELOPMENT PLANNING

Northpower acknowledges that the development of new technologies globally, have the potential for
significant change to the historic approach to energy use and distribution. Northpower has therefore
adopted a strategy of active research, wider industry consultation and the exploration of related
business opportunities to position itself for change. The importance of monitoring technological
developments and regulatory changes to minimise the risk of traditional electricity network assets
becoming stranded is recognised. All ongoing major investment in network assets therefore needs to
be robustly scrutinised to ensure best practise investment. The methodology employed to prioritise
net work development is based on the analysis
the overall value added considering aspects such as safety, environmental impact, regulatory
compliance, network capacity, reliability, security of supply and financial cost.

Of course any development planning is underpinned by demand forecast and capacity constraint
considerations. The current demand growth comprises relatively low but steady growth in domestic
and commercial loads overlaid by some new industrial projects. Given the volume of pine plantations
in the Northland region, it is likely that the timber processing industry will contribute to an increased
demand in future. The utilisation of power system modelling software in combination with the future
load forecast data provides an insight into possible network capacity constraints. The AMP provides
details on the most significant likely capacity constraints and the solutions planned for each identified
issue.

Current levels of distributed generation connected to the Northpower network are low. However,
technological advances are likely to see this change over the next 10 years. It is important that the
value of the benefits be recognised while minimising any undesirable effects of distributed generation
therefore Northpower currently has a policy and connection terms and conditions for these systems.
There are three categories for the Network development program.

e System growth
e System improvement
e Asset replacement and renewal

The timing on Network development for each of these categories has been separated into three
bands.

e Yearl

e Years2i 5

e Years6i 10
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Significant projects currently underway or planned to start in the next 12 months include:

e Whangarei City subtransmission network capacity and security improvements
e Application of distribution network earth fault neutralising technology

e Protection system upgrades

e Zone substation capacity and security of supply upgrades

e Distribution feeder strengthening and reliability improvements

e Zone substation switchboard and equipment upgrades

e Aged copper conductor replacement

e Distribution switch upgrades

e Distribution switch remote control

e Communications network upgrades

The network development plan has identified several significant growth and asset replacement
projects, which on the back of the projected increased demand, are presently planned for years 2 i 5.
The growth projects include the construction of the Maunu zone substation, zone substation
switchgear extensions, several zone substation 33kV/11kV transformer upgrades, security of supply
improvement work to the Parua Bay zone substation and further zone substation earth fault
neutraliser deployments. Significant asset replacement projects planned for this period include a
number of zone substation 11kV switchboard replacements, distribution feeder 22kV upgrades and
distribution feeder conductor replacements.

Similarly for years 6 1 10, projected growth and the requirement to replace aging assets will result in a
number of zone substation transformer replacements. In conjunction with the transformer asset
replacements, some of the 11kV zone substation switchboards will also be replaced. The installation
of additional zone substation earth fault neutralisers will occur. It is also likely that there will be a
requirement to reinforce the sub-transmission network to the southern area of Whangarei due to
potential load increases. Significant asset replacement projects required for the distribution network
will include additional voltage upgrades to 22kV, 11kV conductor replacement and other component
replacement programs.

The following graph shows the projected capital expenditure forecast for the planning period.

Forecast Capital Expenditure By Category
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Graph 1 (1) 7 Forecast Capital Expenditure by Category
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LIFECYCLE ASSET MANAGEMENT PLANNING

Northpower has a robust, planned approach to lifecycle asset management.
The primary drivers for maintenance and renewal are:

e Safety

¢ Reliability

e Economic efficiency

e Foundation for growth

e Long term sustainability

Lifecycle asset management is divided into three principle practises.
Preventative maintenance 1 inspection of the asset.

Follow up maintenance i corrective actions as a result of an inspection, condition monitoring or a
remedial maintenance attendance.

Remedial maintenance i unplanned immediate reactive maintenance.

A benefit of preventative maintenance inspections is the validation and update of previously recorded

and unrecorded data about the assets that make up the network. A number of systems and processes
have been used since t he0yeasagowhikhtusfortunatelyehpstrésuted ins o me
mismatched, corrupt or missing data. Northpower has committed to a 5 year program to capture all
Northpower-owned network into its core systems while achieving targets for data quality and
completeness set for each category of asset.

All categories of assets are subject to a preventative maintenance regime which monitors condition
and establishes maintenance priorities. Each asset group is governed by a maintenance policy which
explains the purpose, the strategy, the technical standards and identified risks that pertain to that
particular asset class. These policies are supported by work instructions and data capture
requirements. Irrespective of the asset category, the same process for the rectification of identified
defects is followed.

The following graph shows the forecast operational maintenance expenditure for the period of the
plan. The amounts shown are expressed in 2011 dollars adjusted by 3% p.a. for inflation and reflect a
stable volume of future work.

Forecast Operational Maintenance Expenditure By Categt
9.0

M Follow Up Maintenance

Forecast ($m)

= Remedial Mtce

m System/Preventative Maintenance

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Year (ending 31 March)

Graph 1 (2) i Forecast Operational Maintenance Expenditure by Category
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Considerable work has been completed on identifying and tracking systemic issues and developing a
set of replacement criteria to remedy the issue.

A series of policies also exist as requirements for the redeployment and upgrade of existing assets,
the acquisition of new assets, the adoption of new technology and the disposal of assets.

RISk MANAGEMENT

Risk is defined as anything that prevents Northpower from achieving its objectives. The company has
a fully documented risk management process based on AS/NZS 3931:1998 and AS/NZS 4360:1995.
Risk analysis is an integral component of all business units within the company. There are two
primary identified risks; safety and interruption to supply. Plans to provide an appropriate response to
a wide range of reasonably possible events based around these primary risks have been developed.
In addition the company has a holistic approach to risk management participating in the Northland
Lifelines Group which considers risks to community infrastructure and assets.

EVALUATION OF PERFORMANCE

A number of significant projects were progressed or completed during the 12 month period April 2008
to March 2009. Of note were the following:

Dargaville North feeder reconfiguration (completed)

Tikipunga, Ruakaka and Dargaville substation switchboard upgrades (completed)
Tikipunga and Mangawhai transformer upgrades (progressed)

Zone substation tap changer controller upgrades (progressed)

Ripple plant upgrades (completed)

Communications and protection system upgrades (progressed)

Additional 11kV reclosers (progressed)

Additional 11kV capacitor banks (completed)

Replacement of 11kV air break switches with enclosed switches (progressed)
Replacement of poles, cross-arms, insulators and pillars (progressed)

A slowdown in the development of new subdivisions in the region saw the level of income from
customer connections fail to reach forecast levels by some 24%. A shift in prioritisation for the
planning and design engineers from system growth projects to asset replacement projects had a
material impact on both of these areas. In addition preventative maintenance inspections identified
significantly more than forecast volumes of urgent distribution asset replacement work. This additional
replacement work coupled with unanticipated costs associated with the zone substation switchboard
replacement contributed to the over expenditure in the replacement and renewal area.

Issues with the supply of components for the distribution overhead switch replacement project had an
impact on reliability. Those projects not commenced have been carried forward.

In the area of operational expenditure significant variances to those forecast occurred in the
refurbishment and renewal maintenance and in the area of fault and emergency maintenance.
Supplementary work identified and carried out in conjunction with capital projects contributed to the
greater than forecast expenditure in the area of refurbishment and renewal as did the focus on
reducing a backlog of work particularly with regard to high risk items. Greater than forecast
expenditure on fault and emergency maintenance was caused by expenditure of some $600,000 on
repairing storm damage in July 2008.

The establishment of a reliability steering group to spearhead the network reliability improvement
project will provide gains in the areas that concern our customers the most i reliability of supply and
timely response to faults without escalating pricing. It is expected that network reliability will show a
marked improvement over the next 2-3 years as a result. Additional capital is being targeted with the
introduction of technology such as earth fault neutralisers as a pilot in 2010, the replacement of
unreliable distribution network air break switches and the replacement of zone substation electronic
protection relays.

Additional engineering resources have been made available in the planning and design areas which
will improve the planning and management of major projects. The augmentation of resources has
been supported by revised expenditure approval and cost monitoring processes.
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The gap analysis undertaken as part of the PAS 55 assessment has shown that Northpower requires
improvements in the areas of risk analysis and emergency preparedness, performance monitoring,
asset management policies and the auditing and corrective action process. Attention continues to be
focussed on these areas to bridge the gaps identified. Northpower is committed to continuous
improvement of its systems and processes and remains focussed on the outcomes required.

EXPENDITURE FORECASTS RECONCILIATIONS AND ASSUMPTIONS

An analysis of the expenditure forecasts, reconciliations and assumptions are included in Section 9.
Nort hpower ds vision of being obeéehe drieesforimpravingretwarke t wor k v
performance. The forecasts make provisions for a number of projects to help achieve this.
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2. ASSET MANAGEMENT PLAN BACKGROUND AND OBJECTIVES
COMPANY OVERVIEW

Northpower is a Northland owned and operated Electricity Lines Network and Electricity Contracting
Company based in Whangarei. Northpower owns and operates the Whangarei and Kaipara electricity
distribution network from Topuni in the south to Hukerenui in the north, with over 53,000 connected
customers and a depreciated replacement cost of close to $200 Million.

Formed as the North Auckland Electric Power Board in 1929, Northpower employs over 1000 staff
throughout the North Island in New Zealand and at West Coast Energy in Perth, Australia. The group
has a strong reputation for excellence which is central to the enduring relationships established with
clients. After 80 years operation in the power industry, our maintenance and construction capacity
continues to be the point of difference in a highly competitive market. It has enabled growth in size
and capability, with two very distinct areas of business.

Northpower Network provides engineering, operations and asset management services for the lines
network and a hydro-electric power station. Northpower Contracting provides design, construction and
maintenance services to Northpower Network as well as other asset owners and has experienced
phenomenal growth over the past 10 years to become the largest distribution contractor in New
Zealand. The Contracting division has expertise in the industrial, commercial, residential,
communications and electrical services spheres.

Nort hpower ds ownership structure is a kepwnddeopt ur e

consumers via the Northpower Electric Power Trust (NEPT). Since 1993, Northpower and NEPT have
collaboratively returned $148 million to the consumers through credit distributions.

The Trust was formed to provide consumers with control over their network and to ensure Northpower
maintained a uniquely Northland focus. Seven Trustees hold all the shares in Northpower on behalf of

of

the Trust 6ustomewrsercsonin,ected to Northpowerés networ k).

Company remained in the community. The Trustees are elected from the Whangarei and Kaipara
districts every three years.

The Trust appoints five directors who are fully accountable for the company's overall performance and
long-term business outcomes.

The Executive team is overseen by Chief Executive, Mark Gatland and is comprised of the General
Manager for Network Assets, the Chief Financial Officer, General Managers for Contracting and a
General Manager responsible for Business Support Services such as human resources and
information technology.

Uniquely Northland owned, Northpower has a vested interest in the community and contributes to
local groups by way of sponsorships. Sponsorships include the Northland Electricity Rescue
Helicopter and the Northland Native Bird Recovery Centre. Northpower has supported the Northland
Emergency Services Trust (NEST) and the helicopter service since its inception in 1988. Over time,
costs associated with the service have more than quadrupled. In response to the increased costs,
Northpower (and joint sponsor Top Energy) stepped up to the challenge to match public donations,
dollar for dollar.

The Native Bird Recovery Centre began as a dream for Robert and Robyn Webb who wanted to
provide a facility that could care for and protect native birds. Since 1994 Northpower has supported

the Centreds quest to preserve Northlandés natur al

injured birds and nurses them to health for release back into the wild. Nearly 60% of all birds
received by the Centre are successfully released. Those that are not released because of permanent
injury remain at the Centre cared for by volunteers and admired by visitors.
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a) PURPOSE OF THE NORTHPOWER ASSET MANAGEMENT PLAN

At Northpower, the primary purpose of the AMP is to provide documented direction for achieving
Nort hpowerds strategic goals and objectives. The
which relate to asset management by focusing on levels of service, life cycle asset-management
planning and the resulting long term cash flow requirements. The AMP also establishes and
evaluates performance benchmarks and demonstrates responsible ownership and management of

assets to the wider community.

The secondary purposes of the AMP are to provide an opportunity for public comment and feedback.
The public, particularly customers on the Northpower network are important stakeholders.
Accordingly public comment and feedback is both welcomed and valued.

Annual publication of the AMP is necessary to comply with disclosure requirements. This version of
the AMP has been reformatted to better reflect disclosure requirement format and enable a more
efficient compliance review.

It is Iimportant to note however t hat Nort hesoliver 6 s
undergoes continuous adjustment in order to respond to changes in all environments which may
affect the lines business or the assets it manages.

The AMP along with the Development and Maintenance plans (which are based on future network
capacity and performance requirements) and associated budgets and spend forecasts are prepared
annually but reviewed and updated quarterly.

The relationship and interaction of the AMP with
and t he Co mp a n ydesribed hnj teec following secti¢n) is therefore very important.

AN

Al

Not

Nort hpower 6s asset management philosophy is to opti

consistent with providing levels of capacity, reliability and security of supply that are acceptable to and
reflect the long term needs of the users of the network.

The relationship between this philosophy, planning processes and company objectives collectively
forms the Northpower concept of best practice asset management.

b) How NORTHPOWER OBJECTIVES, CORPORATE GOALS, BUSINESS
PLANNING PROCESSES, AND PLANS INTERACT

The foll owing a orporats mission pnol wisian Gtatements as they relate to asset
management:

Nort hpower 6 s o v e widefachsiisrog GatepRelpble) Massle-Fr ee Ser vi cebd.
key business units each have a vision consistent with this as follows:

Northpower Network - To be a proven high performing utility network

Northpower Contracting i To maintain existing business, improve on bottom line and grow new
opportunities

In addition to our main business functions there are several key aspects underlying our success.

Northpower maintains a healthy investment in business growth, technical development, staff safety
and training as well as community sponsorship.
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Northpower provides a safe working environment for its employees and invests considerably into
safety and training each year . Programmmehasrbeeneffediwe inuni que
lifting work quality and safety standards over the years. Trade Coaches are industry based
professionals and experts in their field who work with staff and supervisors on the job and in the

classroom.

As a locally owned company, Northpower believes it is important to support Northland businesses.
Northpower actively participates in community events and runs a community education programme.
Main sponsorships include the Northland Electricity Rescue Helicopter, the Northpower Native Bird
Recovery Centre and the Enterprise 4 Education programmes.

Northpower as a Company has adopted key business behaviours which include:
Make it happen right first time
Strive to do better

e Treat customers as we would want to be treated
e Pull the rope in the same direction
e Spend wisely and respect company property

We operate by the following fundamental principles:

Safety - safety comes first, above all. We will not endanger our customers, the public, our staff or the
environment.

Our customers are our business - without customers we don't exist. Our aim is to deliver a hassle
free service to our customers by working with them as a team.

Our team - we aim to build a team with good attitudes and the right skills, and support them with the
right tools for the job.

Quality - we promise consistent, high quality workmanship.

Integrity - honesty and integrity are fundamental to the way we conduct our business.

The electricity network is a core activity at Northpower network. Northpowerd6 s el ectri ¢ | i nes
is driven by its corporate vision 6a be the best rura | net wor k i n whiehwin tdre al and?d
supports the Network vision6t o be a proven high pérforming utility
Nort hpower s mission statement describes how the <cor

an exceptional service experience by delivering quality at reasonable cost and to enhance the
prosperity of our electricity consumer s, the Northla
simpler terms, Northpoweraims ¢ To Provi de a Saf &reRelSealwlieedbdHassl e

The objectives of the Company are:

e To operate as a successful business in supplying line services to its customers

e To operate as a successful business providing asset management, design, project management,
construction, operation and maintenance services to other network owners and managers

e To grow and enhance the future value and viability of the business through the development of
new business opportunities that utilise the skills and competencies of the Company, and /or offer
synergies with existing activities

In pursuing these objectives the network is guided by the following key principles derived from the
Company fundamental principles and business behaviours:

e Safety - Ensuring safety of both staff and the public is a primary concern at Northpower.
Northpower has maintained a safety first approach to all activities. Safety is integrated into
product selection, design, operational procedures, maintenance inspections, works prioritisation,
Service Level Agreements and business culture.

e Financial Performance and profitability - The Company is committed to operating as a
successful business and achieving its financial objectives. It is striving to minimise its operating
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costs and manage its financial assets and liabilities on a prudent basis with regard to time,
gearing, interest rates, currency and risk. The Company is committed to earning a commercial
rate of return acceptable to its shareholders and sufficient to maintain its operating capability and
to improving levels of productivity from all company resources.

e Service - The Company recognises that the needs of its customers are paramount, and is
committed to meeting those needs through the provision of hassle free service. It will endeavour
to achieve network reliability levels that are best practise for comparable networks in New
Zealand and supply line services at a price which compares favourably with other line companies
in New Zealand. The Company will work with other industry participants to ensure appropriate
security of supply and consumer orientated pricing models. It will, consistent with obligations
under the energy sector reform legislation, account openly for its network business costs and
adopt a commercial pricing strategy which gives clear information to customers. The Company
will provide ot her products and services where these i mpro\
the long term.

e People - The Company values its employees and will recruit and retain employees with the skills
necessary to grow the business. It will ensure that employees are fairly treated and provided with
good and safe working conditions. It will provide opportunities for staff training and development,
encouraging the enhancement of abilities of individual employees. The Company, together with
its employees, will create a culture which is market driven, and recognises the importance of
being competitive, the value of customer service and the mutual benefit of continued employment.
This involves effective internal communication.

e Environment - The Company will meet all requirements of the Resource Management Act, will
have proper regard in all its activities for the environments in which it operates, and will at all
times strive to operate in a way that minimises any adverse impact on those environments. It will
develop environmental policies and make full use of technological opportunities to benefit the
environment. Northpower is committed to reducing the carbon footprint resulting from the lines
business activities.

e Efficient and Sustainable Use of Energy - In carrying out its Lines business activities in
particular, the Company will have regard to the desirability of the efficient use of energy. The
Company will encourage the use of sustainable energy options in Northland. Northpower has
actively participated in energy efficiency initiatives e.g. the Electricity Commi ssi onés O6ecob
programme.

e Continual Improvement - Northpower is committed to continual improvement. Opportunities to
improve processes, work practices and any other aspect of the business are encouraged and fully
explored. Systems which support continuous improvement such as ISO 9001/14001 and PASS
55 are valued. Suggestions for improvement are welcomed from staff, customers and other
stakeholders associated with the business.

Nort hpowermasnagesment phil osophy is ©6to optimise main
consistent with providing levels of capacity, reliability and security of supply that are acceptable to and
refl ect the |l ong term needs of t hien isucsaehiege thisfin at he net

sustainable fashion to ensure continued successful operation of the network and asset management
over the long term.

I. ANNUAL BUSINESS PLANNING DOCUMENTS

There are 5 plans relevant to asset management that Northpower produces as part of the annual
business planning process. These are:

Strategic Plan

Annual Plan

Asset Management Plan
Development Plan
Maintenance Plan
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ii. How NORTHPOWER® PLANNING DOCUMENTS ARE RELATED

The relationship and i nt er acg dorpanate @ision,tmisgon étdtefentvi t h
and the Company6s obj e dhisiralagosship is shewa n pictdariahform oeloav imt .

Figure 2b (1).

Vision
Strategic Mission
Issues
Stakeholder Strategic Plan
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I . g
Guiding
AMP
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Demands ¢
_/ Annual
Plan
| |
Development Maintenance
Plan Plan

Figure 2b (1) i Planning Process

Northpower maintains a long-term strategic plan which defines the short-term budgets and
operational plans. This Strategic Plan defines the outcomes that Northpower needs to achieve in the
long-term to be a successful business and why these outcomes must be achieved (drivers). The
Strategic Plan also considers constraints and issues that may prevent the outcomes being achieved.
The vision, mission and key principles interface with the outcomes, drivers and constraints to define
both how the outcomes might be achieved and how well they need to be achieved.

These facets of the Strategic Plan shape the AMP,

mu st stay onod, the strategic plan outlines wi
framework within which the lights stay on, how many lights will need to stay on and to what level of
reliability.

The Asset Management Plan is a dynamic document requiring continuous adjustment to respond to
ongoing changes in the total environment. The development and maintenance plans (based on future
network capacity and performance requirements) and associated budgets and spend forecasts are
prepared annually but reviewed and adjusted quarterly where necessary to reflect these changes.

The Annual Plan (which includes the Development and Maintenance Plans) is therefore a result of
this process and details the projects, activities and funds required to meet the immediate needs of the
customers in |ine with the Companydés |l ong term
be developed and the work and resources scheduled.
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C) PLANNING PERIOD AND APPROVAL DATE

The planning period covered by this AMP is the 10 year period from 1 April 2010 to 31 March 2020.

This version of the AMP was completed 15 March 2010, appr oved by Nor t Dipdosser 6 s Bo:
19 March 2010 and made available for public disclosure 1 April 2010. It is anticipated that next years
AMP will be disclosed towards the end of March 2011.

Specific projects and activities includeebofilast-t hi s AM
cost solutions based on projections of present day drivers, issues technologies and available network

data. Given that drivers and network data will change over time, inclusion of specific activities and

projects, particularly toward the far end of the planning horizon, does not represent a firm commitment

by Northpower to proceed with those activities and projects. Rather it is to be recognised as a

demonstration of a robust methodology for addressing long term capacity, reliability and security of

supply requirements.

Network development plans and associated financial forecasts and budgets are essentially
determined by load growth. Developments at subtransmission level tend to have more long term
inertia and therefore tend to be less dynamic and more predictable than those at distribution level,
with the result that projects relating to the former tend to have longer planning lead times and can
normally be fairly accurately defined 5 years out. On the other hand, projects at distribution level are
more closely linked to short term economic activity, with the result that confidence beyond the two to
three year mark is difficult to achieve.

Network maintenance related activity is far more predictable than development needs, and plans can
be developed with a fair degree of confidence as there is a direct relationship with historical
expenditure and present network performance. However, to ensure optimal long term maintenance
planning it is essential that a good asset knowledge base exists, together with appropriate
maintenance regimes, and Northpower is busy increasing resources in this area.

d) NORTHPOWER STAKEHOLDERS AND THEIR INTERESTS

i. IDENTIFICATION OF STAKEHOLDERS

Nort hpower &6s s tpardomrshgrdupb,earganizagiong or systems who affect or can be
affected by Northpower actions, activities and or performance.

There is no single policy or documented process which fully captures every situation where
stakeholders should be identified. Rather, the importance of stakeholders and their interests is
entrenched within many processes for many activities across several disciplines.

The underpinning principles are the same however. In all projects and activities consideration of who
and what will be affected and how, is necessary. Any issues identified are to be addressed in a
respectful and considerate manner.

The following table indicated how the stakeholders are identified (at a high level):
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Stakeholder Key Interest Method of Interest Identification
Annual Northpower Customer Perceptions

Network reliability Monitor survey

Quality of supply Formal and informal feedback Dedicated

Speed of restoration Customer Advisor

Consumers H_assle free service Ded@cated Communications Manager

Line charges Dedicated Network Commercial Manager

Reliability/price balance Trade shows

Tariff options Direct line function service agreements
Faults freephone directly to network system
operators

Pentennial ownership review

Triennial Trustee elections

AGM

Annual review with Directors

Six monthly meetings with Directors and
Executive Team

Monthly meetings

Direct feedback from consumers
Annual review by Trust

Annual review with CEO

Annual business strategy sessions
Quarterly risk reviews

Quarterly field visits

Monthly meetings with Executive Team

Fair commercial return on investment
Sustainability of business

Performance of Directors

Northpower Trust Achievement against the Statement of
Corporate Intent

Security of supply to region
Protection ofinterestisar ehol

Performance of business operation
Northpower Board of | Long term business direction and outcomes
Directors Performance of Chief Executive and Executive
Management Team

Creation of shareholder value

Contractual relationship

Clear data to support billing Use of System Agreement
Accurate and timely billing Annual relationship meetings
Electricity Retailers Minimisation of line losses Direct consultation periodically throughout the
Risk mitigated network year
Timely response to service and information
requests

Regular relationship meetings with Logistics

Network standards
Manager

Advance notice of Network requirements

Suppliers Payment in accordance with the terms of trade gupply a%reement? d
Partnership approach tructured terms of trade
Survey feedback
Biennial Best Places to Work survey
Annual strategic planning sessions
Risk mitigated network and work practices Open forums at biannual Safety Days
Forward visibility of requirements Monthly Safe Team meetings
Staff Involvement in company direction Hazard ID and Near Miss process
Challenging work Weekly team meetings
Fair reward Regular relationship meetings with  Union
representatives
Annual employment contract negotiations
Biennial Contractor review process
A Annual service level agreement negotiation
\S/'tsa'ggg)r/ dc;f forward work load Open forums at biannual _Safety Days
: s Monthly Safe Team meetings
Contractors Risk mitigated network ) . . ) .
. Monthly relationship meetings with major
Return on investment contractors
Partnership approach Regular relationship meetings with minor
contractors

Annual Northpower Customer Perceptions
Monitor survey

Formal and informal feedback from interest
groups

Dedicated Customer Advisor

Joint support of community sponsorship
initiatives such as the Rescue Helicopter and
Native Bird Recovery Centre

Public meetings

Risk mitigated network

Communities and Public - .
Responsible corporate citizen

Protection of property values Direct consultation with interest groups

Protection of areas with cultural or historical | Consultation with affected or potentially
Land owners significance affected landowners

Risk mitigated network Dedicated lines inspectors and vegetation

officers in the field

Capability of network to service growth
Forward visibility of significant Network
District Councils additions/alterations

Environmental impact of the network is in
accordance with district plans and is minimised
Environmental impact of the network is in | RMA

accordance with regional plans, the Resource | Growth strategy documentation

Management Act and is minimised Direct consultation

Emergency response capability Member of Northland Lifelines Group (Civil
- ]
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Defence and infrastructure disaster relief
planning)

Risk mitigated asset
No harm to public from actions of Network | Regulations

contractors Direct consultation and co-operation
Value added propositions

Protection of their assets from electrical

NZ Transport Agency

interference Regulatory and legislative protection
A Protection of their assets from physical gulatory 9 p
Tel cods . Relationship meetings
interference : . .
. . Information sharing sessions
Synergies regarding access and asset
placement
- Legislative and regulatory adherence Legislation i laws and regulation
Commerce Commission . . - .
Information disclosure Disclosure documentation

Published rules

Electricity Commission updates  published
weekly

Annual notification of prices

Relationship meetings

Price/quality trade off consultation

Relationship meetings

Annual plan

Monthly monitoring

Direct contact with local network System
Operators

Legislative and regulatory adherence

Electricity Commission . .
Information disclosure

Transpower -  Grid | Payment in accordance with commercial terms
Owner Provision of connection assets

Transpower - System | Response to operating requests and
Operator conditions

Table 2d (1) i Stakeholder Identification

ii. STAKEHOLDER INTERESTS

Northpower has identified (at a high level) the major stakeholders in the electricity lines business.
The interests of those stakeholders have been determined to fall into four groups namely:

e Financial interests

e  Supply quality interests

e Safety interests

e Compliance interests

Those stakeholders along with a summary of their interests are recognised in the table below.

Stakeholder Financial Supply quality Safety Compliance
Customers \' \Y \"

Northpower Trust and Board \Y \Y \Y \"
Energy retailers \' \

Suppliers \

Staff and Contractors \' \' \% \
Public and Communities \' \"

District and Regional Councils \Y \Y \Y \"
New Zealand Transport Agency \' \Y \
Telecom \' \% \'
Commerce Commission \'
Electricity Commission \' \"
Transpower \Y \Y \" \"/

Table 2d (2) i Stakeholder Summary

ii. ACCOMMODATING STAKEHOLDER INTERESTS INTO ASSET MANAGEMENT
PRACTICES

Northpower has a humber of systems which assist the accommodation of stakeholder interests which
are supported by satisfaction surveys and meetings with stakeholders.

These include plans, policies and procedures along with relevant standards legislations and
regulations. Of particular significance are the Northpower risk registers (which details stakeholders
and potential risks to sections of the business) and the interests register (which details other interests
that Northpower directors have thus protecting against conflicting interests within decision making).
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Northpower has currently has ISO 9001 certification and has obtained 1ISO 14001 certification. 1SO
14001 is new and significant because it focuses on environmental stakeholders in a climate of
increasing environmental concern.

Northpower is working toward certification for Asset Management. A gap analysis using international
standard PAS 55 has been completed and work is currently underway to improve alignment with PAS

55.

To summarise, Northpower uses the guides in Table 2d (3) below to aid sound decision making.
Northpower understands that good decision making processes are required to support both best

practise asset management and the needs of stakeholders.

Category Description of guide Type of decisions to be guided
Vision All organisational decisions
Mission All organisational decisions
Non-asset solutions Whether non-asset solution should be used
Distributed generation Whether DG should be installed and on what terms and
conditions
Redeployment & upgrade of assets Whether and how assets should be redeployed or
upgraded
Acquisition of new assets Whether new assets should be acquired
Adoption of new technology Whether new technology should be adopted
Disposal of assets How assets should be disposed of
Plans
Statement of Corporate Intent High level direction for the company
Strategic plan High level corporate decisions such as growth and
investment
Asset management plan Asset investment, maintenance and operational
decisions
Risk management plan Whether the level of risk implicit in decision options is
acceptable to Northpower
Contingency plan Responses to defined events, allocation of resources in
preparation for events
Procedures
Internal manuals and specifications Operation and maintenance requirements
Standards
1ISO 9001
ISO 14001
AS/NZS 3931- Risk Application Guide
AS/NZS 4360 - Risk Management
Various technical standards (IEC, BS etc) Operation and maintenance of network assets
Various financial reporting standards What information needs to be reported to various
entities, and when
PAS 55
Legislation
Commerce Act 1986 Disclosure of information, anti-competitive behaviour,
setting tariffs that comply with the price path thresholds,
ensuring reliability does not materially decline
Electricity Act 1992
Energy Companies Act 1992
Companies Act 1993 Requirement to file various returns
Electricity Industry Reform Act 1998 Requirement to separate line and energy activities
Electricity Industry Reform Amendment Act 2001
Health & Safety In Employment Act 1992
Resource Management Act 1992
Regulations

Electricity Governance Regulations (Connection of

Distributed Generation) 2007

Distributed generation requirements

Electricity Information Disclosure Requirements 2004

(as amended to 31 March 2007)

What needs to be disclosed to the Commerce
Commission and the public, and by when

Asset Management Plan i Northpower Limited i 2010
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Electricity Governance Regulations Metering and supply quality requirements

Codes

NZECPOGs Guides to ensure compliance with regulations

Table 2d (3) i Decision Making Guides
iv. MANAGING CONFLICTING INTERESTS

Northpower understands the importance of appropriate consultation of stakeholders in order to ensure
proper planning coordination, dissemination of information and maintenance of good relationships.
Conflict of interest is treated seriously at Northpower. Wherever possible, Northpower will endeavour
to resolve conflict of interest in a responsible and amicable way.

However, in the event of a major conflict of interest where an amicable solution cannot be found,
Northpower is obliged to follow approved policy and process in order to discharge its responsibilities
and obligations with regard to electricity supply.

In general when there is a conflict between the interests of stakeholders, Northpower will prioritise
interests in the following way:

e Decisions and actions required to ensure safety take priority over other interests at all times.

e Electricity distribution is a core activity. Northpower is committed to delivering quality to
consumers, therefore decisions and actions which protect supply quality are fundamental.
Decisions taken to protect supply quality must be financially responsible and meet compliance
requirements. These interests form the parameters around which supply quality is prioritised.

e Financial interests will be considered on their merits and outcomes will depend on overall best
position for Northpower.

e Northpower is committed to 100% compliance with the law and relevant industry regulations. The
only acceptable reason for a compliance breach is action necessary to ensure safety in
unforeseen circumstances.

€) ACCOUNTABILITY AND RESPONSIBILITY FOR ASSET MANAGEMENT

The major roles responsible for asset management at Northpower are shown in Figure 2e (1) below.

The accountability of these positions is described in the following sections.

Board of Directors
b
Chief Executive
b

General Manager Network Assets

b b b b
Network Network Network Network
Planning Services Commercial Marketing
Manager Manager Manager Manager

Figure 2e (1) 1 Responsibility for Asset Management
i GOVERNANCE OF ASSET MANAGEMENT
The Board of Directors is ultimately responsible for governance at Northpower. A significant

proportion of the responsibility for governance and related decision making is delegated to the Chief
Executive. However, Board approval is required for:
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e High level plans including:

e 10 year AMP
e Maintenance Plan
e Development Plan

e Annual budgets including:

e Proposed preventative maintenance
e Follow up and remedial maintenance
e Asset renewal expenditure

e Sanction for expenditure approval for significant individual projects and expenditure that
exceed budget. Board sign off is required for projects over certain values or for unusual
projects. Examples include:

switchboard upgrades

power transformer upgrades

new zone substations

new technologies

research and development projects

safety, reliability and security of supply initiatives

The Chief Executive provides a business report about Northpower to the board each month. The
report includes an outline of the Asset Management Division performance, business status and other
significant issues. Specific examples include:

e Overall Network division financial position

e Wairua power station (note that although not part of the lines business, Northpower network
division is responsible for managing this asset)

o Network performance

e Sub-divisional reports including

Network Services
Network Planning
Commercial
Marketing

(el el lNe]

e Fibre network (note that although not part of the lines business, Northpower network division
is responsible for managing this group of assets)

e Metering (note that although not part of the lines business, Northpower network division is
responsible for managing this group of assets)

il NORTHPOWER ASSET MANAGEMENT EXECUTIVE TEAM

The Network Assets Division carries responsibility for the Asset Managements functions at
Northpower. Responsibilities within the division are as follows:

The General Manager for the Network Assets division is the principal point of day-to-day responsibility
for the asset management function as indicated in Figure 2e (1). The General Manager for Network
Assets is accountable to the Chief Executive for meeting the operational and financial targets of the
network.

The Network Planning Manager (which encompasses Network Planning, Development and
Information Analysis) is responsible for network policy, standards and asset management systems,
together with the network development and maintenance plans (and associated annual budgets)
which form part of the Asset Management Plan.

The Network Services Manager is responsible for the operation of the network as well as the
contractor (field services) interface which is managed by way of a Service Level Agreement.
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The Network Commerci al Manager manages the interface
Transpower grid, Nort hpower ds | arger customers and th
| mproving and managing Northpower 6s i maaqeotharrkey r el at i
stakeholders is the responsibility of the Network Marketing Manager.

iii.  MANAGING FIELD OPERATIONS

The Network Services Manager is responsible for the operation of the network as well as the

contractor (field services) interface which is managed by way of a Service Level Agreement.

The Network Services Manager is assisted by Northpow

and day 7 days a week. Northpower control centre is responsible for the day to day operation of the
network and the safe management of all contractors working on the network.

The Network Services Manager is also supported by the Network Contracts Manager. A significant
function of this role is to monitor and audit key projects and required outcomes but, within the
parameters of the Service Level Agreement.

Northpower Contracting is the primary contractor operating on the Northpower network. This is
advantageous firstly because the values, standards and operating practise are aligned with
Nort hpower s as s e ttise:nlenvwogopemratdons shaperttee same governing factors.
Secondly, a wide and mobile workforce is available if additional resources are necessary.

From time to time other contractors carry out work. These contractors are subject to the same safety
and work criteria expected of Northpower Contracting. They are required to demonstrate this for
approval to work on the Northpower network.

External contractors are also engaged to carry out services that are not available internally.
Examples include legal services, civil engineering and construction services.

f) ASSET MANAGEMENT SYSTEMS AND PROCESSES

Decisions are affected by decision making processes (or procedures) and the availability of
information on which to justify those decisions. Northpower has a philosophy of constant
improvement which is reflected in current activities surrounding processes, information systems and
information quality.

Processes

Northpower is highly process driven and has identified the need to align asset management
processes with standardised frameworks. Northpower currently has certification for ISO 9001 and
14001 standards.

The internationally recognised and publicly available specification comprising PAS 55-1 and PAS 55-2
published by the Institute of Asset Management is currently being scrutinised to assess alignment of
asset management processes with international best practice. Gap analysis has been completed
using the standard and this has identified improvements required to meet the standard.
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Figure 2f (1) i Summary Chart Showing No r t h p o QuerendéGompliance With The
Requirements Of PASS-55

Information Systems

Northpower recognises the growing complexity of monitoring and managing its Network and related
assets. Although these systems are complex, Northpower must achieve excellence within the
information systems field if it is to attain best practise asset management and become the best rural
network in New Zealand.

Considerable effort is being directed at developing and integrating core information systems to
provide improved support for asset management processes. These efforts are encompassed within a
number of initiatives currently planned or in progress that will require new software or systems
implementation.

With the introduction of a new database-driven GIS in 2007, Northpower adopted a 'de-coupled’
integration philosophy using a middleware layer for data exchange. This architecture is supported by
the use of 'service oriented architecture’ (SOA) and industry standard tools and protocols. The net
result is a configurable, reusable and scalable integration architecture that has lower cost of
ownership. Leveraging this framework enables Northpower to continue with the best of breed
approach without compromising systems inter-operability.

Current Environment

The current systems environment is centered on four core systems and the operational data store
(ODS) for reporting. The Siemens SCADA system, Intergraph GIS, EMS Works and Maintenance
Management and GenTrack Billing systems provide a solid platform for building a systems framework
that is decoupled, robust and scalable.

The figure 2f (2) below is a visual representation of the 'systems' and their respective 'modules’ of
functionality in relation to their use by Northpower in support of the Energy Distribution Business.
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Figure 2f (2) i Systems Supporting Asset Management

The ongoing bedding in of these systems, particularly the GIS, will continue to extend into and couple
with short term systems development projects being undertaken.

Short Term Development

Included in the short term phase of systems development are functional enhancements that have
already been identified or are in development. This development is largely focused on delivering
improved customer service, efficient fault management and fault work processes, in-field mobile
computing and data capture.

Key initiatives in the short term will focus on customer services (call taking, customer information and
history), scheduling and field computing.

Medium Term Development

Beyond the delivery of software modules associated with the short term development phase, an
ongoing software development lifecycle will extend into medium and long term until systems maturity.
Medium term development is likely to being 12-24 months from the initiation of short term
development, although the modularised approach to solutions architecture enables individual
components to dovetail into preceding projects.

The key systems components proposed in the medium term are Computer Aided Dispatch (CAD) and
an Outage Management System (OMS). The CAD will be implemented prior to an OMS solution and
may be included as part of or following the current project.

Long Term Development

Looking forward, it becomes more difficult to predict the state of implemented systems relative to their
time of implementation. The long term development phase has been restricted to enhancements of
software modules intended for delivery. As the systems mature, development becomes more focused
on reporting and analysis to improve knowledge, understanding and aid the decision making process.

Development Timeline

The short term and medium phases of development are likely to have commenced within the next 12-
24 months, however anything beyond that is purely speculative. The decoupled nature of this
architecture enables individual modules and components to be implemented in parallel, without the
need for explicit dependencies between applications.

Asset Management Plan i Northpower Limited i 2010 Page 25 of 161



Solutions Roadmap

The solutions roadmap for energy delivery systems is a path to achieving an integrated network
management solution. The initial order or priority for the business has been defined by the Customer
Service Improvement (CSIl) project, with the focus on customer management and service
improvement. Workforce management is also a priority for the whole business and an enterprise
approach to systems strategy is required to ensure maximum business benefit.

The continuation of this roadmap into the outage management area is to an extent dependent on the

growth opportuniti es i denti fied by Northpowerdéds |l ong term stra
of scale that become part of the equation that must be factored into any decisions to move into this

space. This is even more the case when considering integrated network management solutions.

Investment in this type of solution is not likely to be justified for a small network with experienced staff

and considerable local knowledge, however it can provide significant benefit where control operations

are remote from or at a scale that can no longer rely on operations familiarity.

Figure 2f (3) is a visual representation of the roadmap for systems maturity:

Workforce
Network

Figure 2f (3) - Roadmap To Maturity

Network Data Systems Detall

Network Data is managed in four core systems and a number of MS Access databases:

Data Repository Purpose Data Stored

Database—_drlven . Subtransmission and Distribution
GIS Geographic Information

Assets

System
EMS WASP Asset Management %ggESSubstatmn Assets & Work
Gentrack Network Billing ICPs & Billing information
SCADA Real _t|r_n_e Control & Data Operational events and asset

Acquisition status
HV Faults (MS Access) HV Fault Register HV Fault records
LV Faults (MS Access) LV Fault Register LV Fault records

Data from each of the above repositories is exported to a data warehouse (Operational Data Store)
and deployed via a range of structured reports through an Intranet portal.

Systems Integration

Nort hpower ds i ntegrat i oncoupled dppraach uding a middlewaeeslayeofor a ' d e
data exchange. This architecture is supported by the use of 'service oriented architecture' (SOA) and

industry standard tools and protocols. The net result is a configurable, reusable and scalable

integration architecture that has lower cost of ownership. Leveraging this framework enables
Northpower to continue with the best of breed approach without compromising systems
interoperability.

The GIS is integrated with asset management software (EMS WASP) and also provides source data
for downstream reporting and network modelling software.

Asset Data for distribution assets is mastered in GIS with the following assets replicated in WASP via
an interface. WASP stores a subset of the distribution assets and associated data in order to support
maintenance regimes.
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e Poles

o Pillars

e Earths

e Lightning Arrestors

e Switchgear (including reclosers)
e Distribution Transformers

e Distribution Substations

e Regulating Transformers

e Regulating Substations

Of the zone substation assets only circuit breakers are currently mastered in GIS. Ongoing interface
development over the next 12 months will see the balance of these assets migrated and mastered in
GIS and replicated in WASP.

The integration picture (at 31 March 2009) looks as follows:

Distribution Assets

SCADA
(historian)
IS

Standards
Database G w;gsp
Fee deranPaEvems & Status &ka History
(view only)
ICPs
HV/LV Faults S tel icPs
Database /
Fault Records
—— ODS Gentrack
ICP data /
INTRANET PORTAL
STRUCTURED REPORTS AD-HOC REPORTS
Bcoutye :? Risk Profiles
"PM Targets

Figure 2f (4) T Integration Picture
Network Representation

Asset data is maintained in the GIS database and two views are available i schematic (11kV only)
and geographic (all voltages). Both are views of the same feature in GIS.
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11kV Schematic

The 11kV schematic displays the source substation, circuit breaker, switching nodes, distribution
substations and some basic location detail and is the primary source of information for control room
operations.

33kV Schematic

The 33kV schematic is currently maintained in MicroStation and displays network interconnection,
switching nodes and conductor circuit length details.

Geographic View (Reticulation Plan)

This displays the geographical location, electrical connectivity, age and essential data for poles,
conductor spans, cable sections, pillars, distribution substations, distribution transformers, switches,
links, fuses and street lights.

Asset Maintenance

The primary system used to support asset maintenance is EMS WASP. WASP (Works, Assets,
Systems, People) has been configured to support the following functions:

Store maintenance history for individual Network assets

e Forward planning of capital works programmes

e Automatic generation of regular tasks including preventative maintenance, inspections and
testing tasks

e Record test and inspection data

e Capture defects from asset inspections

e Plan, package and schedule tasks using various criteria

Data held in WASP includes condition data, test and inspection results as well as that required to
drive maintenance management regimes, including manufacturer, type and model. Condition data
from inspections is fed back into WASP and used to generate asset replacement and repair type
tasks.

Routine tests, inspection and maintenance requirements are documented for the following assets and
are available in the relevant quality system manuals:

Asset Preventative Maintenance
Power station building inspection & grounds maintenance, equipment

Power Station inspections, ultrasonic & thermal image surveys, partial discharge, earth, RTU &
alarm tests

Generator Generator checks

Point of Supply Equipment inspections and checks, thermal surveys

Subtransmission Cable Cable patrol, oil pressure readings, PDC tests, thermal image survey

Link Box Cable SVL testing, check cross bonding

Inspect & check equipment. Ultrasonic & thermal image survey, polarisation

Zone Substation depolarisation, partial discharge, earth test, protection review

Land and Buildings Inspect & maintain grounds, waterblast building, check fire & alarm equipment
Structure Inspect

Zone Transformer Qil tests, maintenance, polarisation depolarisation tests

Tap Changer Service

Circuit Breakers 11kV minor & major servicing

Current Transformer Service

Load Control Plant Inspect & check equipment

Protection Relay Test

Voltage Transformer Service

Ground Mount Distribution Substation Inspect, test and service. MDI, FPI check & vegetation control

Overhead Distribution Substation HV & LV overhead inspections

Regulating Substation lgztﬁ)ﬁgt earth & associated hardware. Thermal Image & ultrasonic survey, oil
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Ground Mount Switchgear
Overhead Switchgear
Recloser

Sectionaliser

Inspect & service
Inspect & test all remote control equipment
Inspect & test all remote control equipment

Inspect & test all remote control equipment
HV & LV OH inspections, vegetation, condition assessment, thermal image

Pole survey, wood pole testing, test & service FPI

Pillar Service & link pillar visual inspections

Earth Inspect & test

ICP & Metering CT & meter tests. BTS inspections.

Power Supplies UPS, battery charger tests

Communications Site Radio Site checks & equipment inspections

Chamber Chamber & closure inspection

Rack Gateway and line terminal inspection

Rack Fibre C/OFDF cabinet inspection

Control System Substation RTU inspections, radio equipment checks, SCADA checks, alarm
checks

Radio Radio Tests

Table 2f (1) T Documented Preventative Maintenance Requirements

Earth tests for distribution substations and switches are collected to ensure that regulatory and safety
requirements for the operation of the Network can be fulfilled.

Where test results are not loaded directly into either GIS or WASP, it is the intention to link scanned
copies of these records together with consultantsd
the asset record in either WASP or GIS.

Over the next two to three years Northpower will review its options for Asset Management systems as
the current WASP product approaches maturity.

Installation (Premises) Data
This information is currently stored in the Gentrack Billing System. This holds the following details for
each network connection:

Connectivity to the Network (may be linked to a GIS in the future)
Meter and relay details

Consumer Energy Retailer details

Premises number

Information Quality

The GIS database (and underlying data model) has provided the platform for a comprehensive data
capture, verification and completion programme. Northpower has committed to a 5 year program to
capture all Northpower-owned network into its core systems while achieving targets for data quality
and completeness set for each category of asset. The overall goal of this project is to provide suitable
data in terms of both quantity and quality to support disclosure requirements as well as meet the
Companyds asset manhoadgte ameost bne thiedeofdtlse.network has been visited by
desktop investigation and data updated by a dedicated resource using historical records wherever
possible. Unresolved data issues have been flagged and will be followed up by a combination of
targeted and routine field inspection.
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Graph 2f (1) 1 Data Capture Project Progress

To improve the efficiency of data capture, in-field technology is preferred over traditional manual
paper-based systems. Inspection and test results captured electronically will be transferred to either
GIS or the Asset Management System using a Service Orientated Architecture based on XML for the
exchange of information into enterprise systems.

Distribution and Control of Data
Network Data is managed in accordance with the following data principles:

¢ Do not attempt to maintain data in more than one system (one version of the truth)
e Only obtain data that can be retained and maintained

Northpower recognise current data practices contravene these principles. There are many
spreadsheets and feral databases held in personal and shared folders throughout the organisation.
Some of these hold what could be r,egarded as t

The distribution and control of data is as important as the data itself. All Data recording systems must
have effective systems in place to ensure that the data accuracy and currency is maintained. The
records Matrix in the Quality document provides a framework for the management of data and a
means of improvement where required. The ongoing development and integration of information
systems including GIS, Works Management and Network Billing in conjunction with a centralised data
repository has greatly improved distribution of technical information. Data is extracted from these core
systems, aggregated in a data warehouse, and deployed over an Intranet portal via a combination of
structured and ad-hoc reports -wi t h t he result that users now
often with no sense of the data source. The critical issues in development of these technologies going
forward is their ongoing integration.

User Access to Data
Production of reports and plans that provide information in a format that is of most use to the user is
the challenge that faces the manager of the information. When setting up systems for data storage it

is appropriate to involve the users of the data in the design and selection of the system.

A web based front end (GNet Viewer) provides users with access to the underlying data through a
wide range of search features.

Users also use a wide range of structured and ad-hoc reports available via an Intranet portal.
Specialised geospatial software is used to support advanced analysis.
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I MANAGING ROUTINE ASSET INSPECTIONS AND NETWORK MAINTENANCE

Northpower uses specialist asset management software to support maintenance management
activities. The current system is called EMS WASP. WASP automates repetitive manual tasks and
ensures standardisation. The system is primarily driven by cyclical triggers which initiate work
requirements. Event related data is also used to trigger work. The system also captures and
manages asset condition data and defect tasks. WASP interacts with the GIS and SCADA systems
as these systems also contain data which WASP uses to generate maintenance triggers.

Section 6b of the Asset Management Plan specifically addresses the routines and related policy
Northpower employs to manage network inspection and maintenance.

ii. PLANNING AND IMPLEMENTING NETWORK DEVELOPMENT PROJECTS

Network development projects are grouped according to the following 3 main categories:

Growth (new customer connection and growth of existing load). The network load forecast is used to
identify future capacity constraints and possible solutions are identified. Technical and financial
analyses are carried out in order to identify the most suitable long term solution. Projects are then
defined and planned.

Replacement and renewal (asset deterioration or obsolescence). Assets requiring upgrading or
replacement due to end of life or condition (safety, performance, maintenance costs) are identified
and their replacement planned.

Improvement (safety, reliability, environmental). Projects required to improve public and employee
safety, network reliability and performance as well as reducing environmental impact where possible
are identified, defined and planned.

Optimum solutions are based on minimising capital outlay and life cycle costs without compromising
safety, quality and performance.

A long term network development plan (10 years) comprising of planned projects is developed from
these requirements with projects prioritised according to safety, performance and capacity
requirements.

Individual projects (or groups of projects) are required to be justified in order to obtain sanction for
expenditure (SFE) following which a project brief is generated. SFE approval is given at Board or
executive management level depending on project value. Large projects with long lead times (detailed
design, equipment procurement and construction) are required to be initiated well in advance.

Annual capital projects budgets are compiled from the development plan and the financial system
tracks individual project expenditure against budget.

Northpower has a process for planning and implementing network development project (Capital
Projects). This process is best described in pictorial form and is shown in figure 2f (4) below.

e —
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Capital Projects Process
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Figure 2f (5) i Capital Projects Process

System

Systems solutions to assist with workflow management of network projects is currently under
investigation with testing likely to occur in the next financial year.

ii. MEASURING NETWORK PERFORMANCE FOR DISCLOSURE PURPOSES

Northpower currently measures and reports certain performance results for disclosure purposes on a
routine basis. To do this, all planned and unplanned outages are entered into the Northpower "Faults
Database".

The database produces network performance reports which include:

e SAIDI, SAIFI and CAIDI results for any selected time period

e The daily outage and incident report which is circulated to interested parties and key
managers

e Outage causes sorted by various selected parameters

All unplanned outage causes are categorised as per the Electricity Industry Information Disclosure
Regulations.  Northpower's disclosure information and process is audited annually by Price
Waterhouse Cooper for accuracy and consistency. The audit covers both planned and unplanned
work.

Northpower is currently able to meet disclosure requirements relating to network performance with

ease. However Nort hpowerds aim to be the best rur a
efficient use of data not only to meet minimum disclosure requirements, but to also establish reasons

for performance results. I't should be noted that Nor
receives a 6qualifieddé audit acceptance. Management
process to remove t hi swamantediattthiséimeual i fi cationdé i s no

Best practise asset management will obtain results, analyse and establish the reasons for those
results then use the information to plan improvement. Northpower is therefore striving to implement a
comprehensive outage management system which encompasses root cause reporting and analysis
for faults.

——
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3. ASSETS COVERED BY NORTHPOWER NETWORK

a) NORTHPOWER® DISTRIBUTION AREA

I GEOGRAPHICAL DISTRIBUTION AREA

As at 31 March 2009, Northpower supplies 53,332 customer premises. These premises are spread
over an area of some 5,700 square kilometres covered by the Whangarei and Kaipara District
Councils. This area includes Whangarei City and the towns of Dargaville, Hikurangi, Kaiwaka,
Maungaturoto, Ruawai and Waipu. The main depot and head office for Northpower is located in
Whangarei. Sub-depots are located in Dargaville and Maungaturoto. A map of the geographical area
is shown in Figures 3a (1) and 3a (2).

Northp#

Maungatapere

Kensington

Bream Bay
Dargaville

Maungaturoto

Quasar
Figure 3a (1) i Geographical Location Of Northpowers Network
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ii. MAJOR LOADS CONNECTED TO NORTHPOWERG® NETWORK

Major loads that have a significant impact on Northpower network operations or asset management
priorities include:

e Main urban centres such as Whangarei City

e Small urban centres such as Dargaville, Kaiwaka, Ruawai, Maungaturoto, Mangawhai,
Ruakaka, Hikurangi and Waipu Towns

e Key industries in the area including:

0 Heavy chemical processing
o0 Wood processing
o Dairy processing

The five largest loads consume around 50% of the electricity supplied via the Northpower network.
These loads, due to either their size or requirement for increased supply security, are supplied directly
from the sub-transmission system at 33kV or by one or more dedicated 11kV distribution feeders
emanating from a nearby zone substation.

Northpower considers the identity of individual consumers drawing major loads to be commercially
sensitive. The identity of individual consumers drawing major load is therefore not publicly disclosed
in the Asset Management Plan.
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ii. LOAD CHARACTERISTICS FOR DIFFERENT PARTS OF NORTHPOWER NETWORK

Northpower electricity network is predominantly rural. Major loads aside, the balance is comprised of
dairy farming, small urban centres and small coastal settlements. Typically load peaks in winter,
usually late July early August.

The exception is the Maungaturoto Grid Exit Point which peaks in summer; due to the dominance of
dairy industry in the area and Mangawhai settlement which, because it is a popular holiday
destination, draws peak loads in the holiday seasons. The highest loads occur during the Christmas
and New Year holiday followed by Easter. Mangawhai is also showing cyclic load peaks during
weekend periods due to close proximity and ease of access to Auckland.

Generally, daily peaks for the network are cyclic and predicable. Residential and rural areas have
highest demand during the mornings and evening while commercial areas and the central business
di st remant ié lsighasbt during the day.

Hikurangi Zone substation is also noteworthy as it has a significant amount of flood pumping
connected. In periods of very wet weather this can place extra demand on the substation.

The following graph shows a typical daily load profile for the Northpower Network:

Northpower.Kensington_ GXP (kW)
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Graph 3a (1) i Typical Daily Load Profile

iv. PEAK LOAD DEMAND AND ELECTRICITY DELIVERED

Peak Demand

Energy demand describes the rate at which electricity is being consumed. Demand changes over
time for example, demand will increase in residential areas in the mornings are residents wake and
switch on appliances and; demand often increases in winter as consumers use more electricity
running heating devices.
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Peak demand is an important consideration when managing electricity assets because the electricity
network must be able to meet peak demand (and carry that energy at that point in time) to ensure
uninterrupted delivery of electricity.

The peak half hourly demand is reported in the table below and given to the nearest MW (Mega watt).

YEAR 2007 - 2008 2008 - 2009 2009 - 2010 YTD
PEAK DEMAND
(MW) 150 148 147

Table 3a (1) | Peak Demand 2007 i 2010

Maximum half hourly demand for the Grid Exit points (to the nearest MW) is shown in the table below.

Note that demand at Kensington and Maungatapere appears high due to due to shifting significant
amounts of | oad between the two GXPO&s. The | oad
carried out. Grid Exit Point demands are not coincident.

s hi

GRID EXIT POINT 2007 7 2008 (MW) 2008 7 2009 (MW) 2009 - 2010 MW YTD
BREAM BAY 42.3 42,5 42.8
DARGAVILLE 11.3 11.3 12.0
KENSINGTON 54.9 54.9 58.7
MAUNGATAPERE 48.5 52.5 49.8
MAUNGATUROTO 16.0 16.0 16.6

Table 3a (2) i Peak Demand by GXP 2007 i 2010
Electricity Delivered

Energy consumption is a measure of how much electricity Northpower network delivers to customers
over a period of time and is represented in the table below to the nearest GWhr (gigawatt hour). The
table shows that Northpower consumers used less energy last year than they did the year before.

YEAR 2007 - 2008 2008 - 2009 2009 - 2010
ENERGY CONSUMED 672
(GWHR) 97l 968 (to mid Dec 2009)

Table 3a (3) i Electricity Delivered 2007 i 2010

For the 2008/2009 financial year, total energy in kWh (kilowatt hour) consumed by Retailer was as
follows:

Retailer Total Energy (kWhr)
Meridian 222,235,471
Genesis 129,682,030
Trustpower 112,448,016
Mercury 380,866,353
Contact 122,737,477
Total 967,969,347

Table 3a (4) 1 Energy Consumption By Retailer 2008 i 2009

b) NETWORK CONFIGURATION

I. ELECTRICITY SUPPLY POINTS AND EMBEDDED GENERATION

Northpower obtains most of its electricity supply from Transpower at five supply (or Grid Exit) points at
Bream Bay, Dargaville, Kensington, Maungatapere and Maungaturoto. The local transmission
network is shown schematically in Figure 3b (1). Supply point capacity and peak load is shown in
Table 3 b 1 SWeVrWalup power rstation is connected to the Transpower network at
Maungatapere GXP. A privately owned 1MW generation plant is also connected to the
Maungatapere GXP.
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Marsden is not a supply point mm— 2?70kV Lines

Transpower

Figure 3b (1) - Local Transpower Transmission Network

Firm Capacity | Peak Load
(MVA) (MW)
2007 - 2008 2008 - 2009 2009 - 2010 (expected)

Bream Bay 52.4 43.8 43.3 44.7
Dargaville 13.6 11.9 12.0 12.1
Kensington 59.0 60.0 60.1 65.9
Maungatapere | 37.2 50.5 52.1 48.7
Maungaturoto | 20.2 16.6 16.6 16.9

Table 3b (1) T Capacity And Peak Load By GXP 2007 i 2010
ii. SUB-TRANSMISSION SYSTEM AND ZONE SUBSTATIONS

The Northpower sub-transmission network is shown schematically in Figure 3b (2) below.

Kensington and Maungatapere Grid Exit Points are linked at sub-transmission level, whereas Bream
Bay and Maungaturoto Grid Exit Points supply isolated sub-transmission networks. Dargaville Grid
Exit Point does not have an associated sub-transmission network. Rather, supply is taken at 11kV

from the Transpower GXP.
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Keyf eatures of N eransnhigsionvwnetwodksinclede & 33kV ring between Kensington,
Tikipunga, Onerahi, Kioreroa, Whangarei South and Maungatapere zone substations, and a 33kV link
from Tikipunga through Alexander Street to Whangarei South Substation. These provide a high
security of supply to the dense urban Whangarei customer base. There is also a significant amount of
inter connections within the 11kV network in the main urban areas.

Northpower has 18 33/11kV zone substations which includes the recently commissioned Parua Bay
substation. In addition there are 2 substations which provide dedicated supply to large load
customers. The substations are connected to the grid exit points by the 33kV sub-transmission
network. Zone substations typically comprise of one or two 33/11kV transformers with on load tap
changers, 33kV and 11kV bus bars and switchgear, associated protection and tap change relays and
SCADA remote terminal units.

The development planning section provides detailed information about capacity and security of supply
atNort hpower 6s z.one substations

——
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Figure 3b (2) - Northpower Sub-transmission Network
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iii. DISTRIBUTION SYSTEM DESCRIPTION

Electricity is distributed to customers via 93 11kV feeders emanating from zone substations with the
exception of a number of large customers who are supplied directly at 33kV. Some customers are
also supplied directly at 11kV but the majority are supplied via 11000/400V distribution transformers
(either pole or ground mounted) and ranging in size from 5kVA to 1000kVA.

Most remote zone substations are fed by a single 33kV line with reasonable back-feeding capability
on the 11kV network. Where back-feeding capacity is not adequate for major outages, portable
generation is used for voltage support purposes. Northpower has acquired two 500 kW purpose
designed mobile generating systems (including transformers) for this purpose.

The 11kV distribution system has a total length of 3,424km. Of this, 3,227km (94.4%) is overhead
line and 197km (5.6%) is underground cable.

iv. DISTRIBUTION SUBSTATION ARRANGEMENTS

Distribution substations comprise of a 11000/415V transformer with off-load tap changer, high and low
voltage fuses, associated earth mats and in some cases high voltage surge arrestors. Fuses on the
high voltage side of the transformer provide fault protection for the transformer. Fuses on the low
voltage side provide both transformer overload and downstream fault protection for cables or lines.

Transformers are either pole or ground mounted and generally range in size from 5kVA to 1000kVA.
Transformers with a rating exceeding 150kVA are normally ground mounted due to their weight and
size.

Transformers with a rating of 50kVA and below can be either 2 phase or 3 phase while those larger
than 50kVA are all 3 phase. The number of customers supplied by a distribution substation typically
range from 1 to 100.

V. LOW VOLTAGE NETWORK DESCRIPTION

The Northpower low voltage (LV) network is comprised of overhead lines and underground cables
(feeders) operating at 400/230v. The LV feeders distribute power from distribution transformers
connected to the 11000V network to consumers who are connected to the LV feeder via a service line
or cable. In most cases this will be from a poles or pillars near property boundaries. Each LV circuit
is protected by fuses at the transformer and at each customer point of supply (POS). Electricity
meters and ripple relays or pilot control contactors (for control of water heating load) are located at the
end of the service line or cable on the premises.

Where there are significant numbers of customers or where increased security of supply is required,
the LV network is configured in a ring. Normally open links in the ring can be closed to allow an
alternative supply should it be required. This type of arrangement is common in the central business
district and residential areas.

The low voltage network has a total length of 1 968km. Of this, 1 449km (73.6%) is overhead line and
519km (26.4%) is underground cable. The preference is for new extensions to be underground in
urban environments (this is a District Council policy requirement in the Whangarei City area) but
cost is a significant factor.
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Vi. OVERVIEW OF SECONDARY ASSETS

Sophisticated metering equipment is in operationatt he Tr anspower GXP&s i
measure, record and control the Northpower network load on the Transpower transmission system.

n

Northpowerdés 6 ripple signal generation plants

Maungaturoto, Dargaville and Ruakaka) transmit at 283Hz and inject into the 33kV network, except
for 3 plants which inject into the 11kV network. Ripple control is used to manage GXP loadings (by
means of hot water and priority channel load control), street lighting, automatic load shedding and
time of use metering. The ripple system is also made available to the Northland Regional Council to
use as a Tsunami warning system.

As Northpower is charged for reactive power demand which is supplied by Transpower, reactive
power compensation (power factor correction) in the form of fixed capacitor banks is installed at
selected zone substations. At present Northpower has 15 x 750kVAr capacitor banks (11.25MVAr)
connected to the network and more will be installed in future in order to manage the reactive power
imported from the national grid as the load grows.

Northpower operates a supervisory control centre in Whangarei, which is attended 24 hours a day. A
state of the art SCADA system continuously monitors load pulses, alarms and indication from
equipment in the 33/11kV  zone substations as well as 30  distribution
reclosers/sectionalisers/switches. This equipment, as well as street lighting and all load-shedding
plant, are under direct supervisory control. In addition to this, load pulses, alarms and indication of
the state of outgoing circuit breakers at the
SCADA system. The communications network makes use of micro-wave, UHF and VHF radio links,
as well as optical fibre cable links.

c) DESCRIPTION OF THE NETWORK ASSETS BY CATEGORY

The assets have been categorised with consideration to the disclosure maintenance and ODV
groupings. Valuations are based on the 2007 ODV figures and have been recalculated to provide
values as at 31 March 2009. Any applicable systemic issues for each asset category are covered in
Section 6 b) and are detailed in Table 6 b (8).

1. Distribution Network:
Lines

HV Lines

Description, Quantity and Value

Description Quantity (km) RC $ (00O

High Voltage Lines 3,227 120,904

Table 3c (1) i HV Distribution Lines

As outlined in the previous section, there are 93 11kV distribution feeders. The aerial lines that make
up the 3,227km of network are supported by 35,144 concrete, 5,622 wood and 29 steel poles.

ACSR (aluminium conductor steel reinforced) conductor makes up the majority of the distribution
network (65.5% of total) although there is still a relatively high proportion of copper conductor in
service (28% of total). The ACSR conductor sizes vary from &quirreléto &aracald Increasing volumes
of AAC (all aluminium conductor) conductor (currently only 4% of total) are being used however with
Helium and lodine conductor being preferred. 7/.064 HDBC (hard drawn bare copper) accounts for
17% of the network with 7/.080 HDBC comprising 6% of the length. There is a small volume (2.5% of
total) of undefined conductor which will reduce as data on is captured.
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Length of Lines (km)

The poles vary in length according to ground clearance requirements. Concrete poles are almost
exclusively the type made by Northpowerds own pol e
poles are largely hardwood.

Typically 100mm? x 75mm?” hardwood crossarms have been used on the HV network with the
crossarm length appropriate for the span length.

Condition

The more proactive and robust inspection regimes have seen an increased level of maintenance
spend. This increased level of maintenance has provided some short term performance benefits and
has progressed the medium term goal of more reliable system performance.

Generally the overhead network is in fair condition. The relatively small population of wood poles

Age Profile of High Voltage Distribution Lines

140

Default value 36 years used
120 for 927kms of HV network ~ +—
with unknown age

100

39 41 43 45 47 49 51 53

Age (years)

Graph 3c (1) 7 HV Distribution Lines

installed from the earl y 19 5a6tidety baing reglacegl fvithtinoreasinge mi d
replacement volumes over the past six years. The preference is for new aerial lines to be constructed

with concrete poles. The concrete poles on the network have a standard life of 60 years however
inspections have shown that the condition of the concrete poles in the Northland environment will

likely exceed this by a significant margin.
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Age Profile of HV Poles by Type
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Wood Pole Replacements 2003 - 2009
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Graph 3c (3) i1 Wood Pole Replacements

Risk mitigation drivers have seen the instigation of the development of a long term conductor
replacement strategy. The following graphs detail the population and age profile of conductors.
Combined, ACSR Gopher and 7/.064 HDBC make up 46% of the distribution network. Initially the
focus will be on the 7/.064 HDBC and the coastal ACSR Gopher conductor with a sampling program
to be introduced in 2010 in order to develop more robust condition assessment criteria. In conjunction
with the conductor replacement other associated fittings and hardware such as crossarms and
insulators will be replaced. Additional opportunity maintenance will also be carried out and is likely to
include pole replacements.
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Age Profile of HV HDBC and ACSR Conductors
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Age Profile of HV AAC Conductors

50
45

(s1e2A) 38y aSesany

2 < m 2 =1 " o
YV RIRM
| YV 0fod
/ ,
//J - JYYY WwnipH
-. JYYY auIpo)
\ i
\\ - JYYY uolog
\ L
\ - Iy 03uey
| 2 nany
VY IPM

J¥yyauLnoly

100
90
80

T T T T T
=3 =3 = =3 = = o
-+ o ~ -

{wny) 1030npuo) o Y3Suaq

HV AAC Conductor Type

Graph 3c (5) 7 HV Distribution AAC Conductors

Page 44 of 161

Asset Management Plan i Northpower Limited i 2010



LV Lines

Description, Quantity and Value

Description Quantity (km) RC $ (000

Low Voltage Lines 1,446 42,925

Table 3c (2) 1 LV Distribution Lines

The distribution network also consists of low voltage poles and conductors of which there is some
1,446km. The LV distribution network is supported by 5,622 concrete, 573 wood and two steel poles.
Similar components to those used on the HV network have been used on the LV network with regard
to poles. Low voltage crossarms are typically 100mm?® x 75mm? hardwood although there are some
75mm? x 75mm?® hardwood crossarms on the network. Copper conductor comprises 32% of the
network, with aluminium conductor making up 46%. The network comprises 5% of neutral screened
conductor and 2% of aerial bundled conductor (ABC) with 15% in the unknown category.

Age Profile of Low Voltage Distribution Lines
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Graph 3c (6) 7 LV Distribution Lines

Condition

The LV network is in many places contiguous with the HV network. The age profile and condition
therefore is very similar to that of the HV network and similar inspection and maintenance regimes are
applied for corresponding improvements in performance. A program of works comparable to that of
the HV network is to be undertaken on the LV network.

e —
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Age Profile of LV Poles by Type

Default value 0f 1974 used for 3,004 LV poles of

<] unknown age.
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Graph 3c (7)1 LV Distribution Poles

Age Profile of LV Conductors
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Underground Cables

Description, Quantity and Value

Description Quantity (km) RC $ (00|DRC $ (00O
High Voltage Cables 198 26,107 26,107
Low Voltage Cables 519 54,510 54,510

Table 3c (3) 1 UG Distribution Cables

The ty

pe of

underground cable used on Northpower 6s

cables it was common for paper insulated lead covered (PILC) multi-core with copper conductors to
be installed. As gains were made in manufacturing technology, cross linked polyethylene (XLPE)
cables became more prevalent. These cables were either single or multi-core and had copper or

aluminium conductors.

Cables on the LV network consist of single core PVC sheathed cables with either aluminium or
copper conductors typically run inside a PVC duct. Latterly XLPE sheathed sector cables have been
used. These cables typically have aluminium conductors.

30

Age Profile of HV Cables by Tyf
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Age Profile of LV Cables by Tyf
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Graph 3c (10) i LV Distribution Cables

Condition

The PILC 11kV cables installed 20 i 45 years ago are still proving to provide reliable operation. It is
expected that these cables will last for 60 years plus. Issues experienced to date largely concern joint
or termination failures however not at levels to suggest a systemic issue. Terminations and joints are
replaced as opportunity maintenance in conjunction with other planned work on adjacent assets.

As with the 11kV cables, the 400V cables have proved to be very reliable. Failures, when they do
occur tend to be at terminations or joints. The expected life of 45 years is applied to this asset
category. Underground fAteed | oints ueerdg tosahiogwessrof
moisture through the epoxy joint however the volume of faults are being closely monitored. There is
nothing to suggest that it is a widespread issue and replacement occurs as a result of failure or in
conjunction with other work on the asset.

Overhead switches

Description, Quantity and Value

Description Quantity (units) RC $ (00
Disconnectors 641 1,982
Load break switches 184 1,244
Fuse links (sets) 6,663 9,691
Reclosers 22 726

Table 3c (4) 1 Overhead Distribution Switches
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Overhead switches are typically used on the distribution network to facilitate the isolation or
sectionalisation of lines as a result of faults or planned outages. They can also be used to alter the
network configuration in response to changes in loadings. There are four categories of overhead
switches on the network and within each category variants are primarily found due to the presence of
different manufacturers in the market dependent upon the timeframe of installation.

The disconnector category covers air break switches (ABS) of which there are three types used on
the network; Canterbury Engineering, Mahunga and Schneider. These use a set of knife links or
contacts and an air gap operated from the ground by way of a mechanical lever system to provide an
open circuit.

Load break switches are principally used in locations where there is a high electrical load such as
industrial or commercial areas. Additional components such as flicker horns and arc quenching shuts,
fitted to ABSG® snufacture prhvale thei loaed breakf capatdlity. Latterly the ABS load
break switches have been replaced with Sectos brand switches.

Fuse links were primarily installed on spur lines as a means of isolation and protection. They were
also principally installed on the supply side of distribution transformers for protection purposes. There
operation due to the fuse blowing resulted in the fuse carrier dropping down so providing a visual
sign as well as electrical separation. As with other network hardware, there have been a number of
different manufacturers who have supplied this type of component to Northpower. There are
populations of Gough, Dominion, AB Chance and JTS branded product on the network.

A recloser is a self controlled device with a preset sequence of opening and closing followed by a
reset, hold closed or lockout condition dependent upon the fault circumstance. These units are
employed on the network typically half way along a rural feeder to limit the outage area and provide a
more rapid restoration time after a fault. As with other network hardware, there have been a number
of different manufacturers who have supplied this type of component to Northpower. Two
manufacturers, Cooper with KFME and Nova models and Nulec with the N series and the U series
are the types used.

Age Profile of Distribution Overhead Switches
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Graph 3c (11) i Overhead Distribution Switches
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Condition

Northpower has embarked on an ABS replacement project largely due to the age and condition of the
existing disconnectors on the network. As well as the planned replacements, opportunity maintenance
as a result of faults or in conjunction with other planned maintenance on associated assets will see
the target of approximately 100 switches replaced on an annual basis.

The Sectos switches installed for the ABS replacement project are capable of breaking a load.
Existing |load break ABS6s are in similar condi
replacement project.

The general condition of this category of asset is as expected for their age. Replacement is largely
driven as a result of failure. Although a specific program for planned replacement does not exist,
replacement is carried out as opportunity maintenance in conjunction with other planned maintenance

on associated assets.

The reclosers are in good condition. This assessment is supported by the regular preventative
maintenance checks carried out and given that the population is relatively young.

Distribution earthing

Description, Quantity and Value

Description Quantity (units) RC $ (0006s)

Distribution earthing 8,731 | Not reported on separately

Table 3c (5) 1 Distribution Earthing

Effective grounding or earthing of the distribution system neutral is necessary to achieve several
objectives, the most important of which is the safety of the public and network utility personnel. This is
achieved through the installation of a system of interconnected copper clad earth rods and bare
copper conductors under the surface of the ground at the site of each distribution substation. Typically
the series of driven rods are 16mm in diameter and 1.8m in length and are connected to each other
with 70mm? bare copper conductor where the site is within 1 km of a zone substation and 50mm?bare
copper conductor where the site is beyond 1 km of a zone substation.
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Age Profile of Distribution Substation Earthin
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Graph 3c (12) i1 Distribution Earthing

Condition

The current data on distribution substation earths is incomplete as shown by the large number of sites
for which the precise date of installation is unknown. However there is an active program in place to
visit each site and conduct a test of the resistance of the earthing system. The earthing system is
upgraded at those sites that do not comply with the regulatory resistance requirement. The following
graph shows the numbers of earthing upgrades that have occurred over the previous 5 years.
Improvements are also being made in data validity as a result of the preventative maintenance site
visit.

Distribution Transformer Earthing Inspections
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Graph 3c (13) i1 Distribution Transformer Earthing Inspections
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Distribution Substation Earthing Replacements 2008009
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Graph 3c (14) i Distribution Transformer Earthing Inspections

Voltage Regulators

Description, Quantity and Value

Description Quantity (sites) RC $ (00|DRC $ (0O

Regulator Stations 4 405 405

Table 3c (6) T Distribution Regulators

An automatic voltage regulator is a piece of equipment that maintains the voltage level within a certain
range, regardless the load variations. The units in place on the network are typically on long,
predominantly rural feeders that have a relatively high load characteristic.

As with other network hardware, there have been a number of different manufacturers who have
supplied this type of component to Northpower. Units manufactured by McGraw Edison and Turnbull
and Jones are currently in use.
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Age Profile of Regulator Stations
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Condition

Given the low numbers of assets in this category, condition monitoring is uncomplicated. The overall
condition of these units are considered to be good with the expected life of 55 years easily
achievable.

Ground mounted distribution substations and switchgear and pole mount distribution
substations

Ground mount distribution substations and switchgear

Description, Quantity and Value

Description Quantity (units) RC $ (00O
Ground Mount 1,242 9,494
Ring main units 138 3,352

Table 3c (7) 1 Ground Mounted Distribution Substations And Switchgear

The purpose of a distribution substation is to reduce the primary voltage of the electrical distribution
system (11kV - HV) to the utilisation voltage (400V or 230V - LV). Distribution transformers are
installed and have sufficient capacity to meet electrical load requirements. They are located on the HV
network and can be situated on the ground near the load. The transformer may supply a number of
electrical installations via the LV network. As with other network hardware, there have been a number
of different manufacturers who have supplied this type of component to Northpower. Latterly
distribution transformers have been manufactured by ABB or ETEL although given the longevity of the
asset, units manufactured by Tolley, Turnbull and Jones, Ferranti, ASEA, CANZAC and Tyree Power
Construction are still in use on the network. Ground mounted transformers are usually installed in
plastic or metal cubicles or in dedicated enclosures or rooms within buildings. They can range in
capacity from 30kVA through to 1IMVA.
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A ring main unit is a component of switchgear installed in the HV network to facilitate the isolation or
sectionalisation of lines as a result of faults or planned outages. They can also be used to alter the
network configuration in response to changes in loadings. In addition they can contain fuse units for
protection of ground mount distribution substat:i
manufactured by ABB with the older model Andelect type account for 32% of the total number. The
newer ABB Safelink model accounts for 61% of the total. The balance is made up of a small number

of Reyrolle and Long and Crawford branded product.

Age Profile of Ground Mount Distribution Transformers and Switchgear
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Graph 3c (16) i Ground Mounted Distribution Substations And Switchgear

Condition

Regular preventative maintenance inspections capture the condition of the ground mount distribution
substations and ring main units. These inspections show that the general condition of this class of
asset is fair given the spread of age of the asset and the 45 year standard expected lifespan.
Replacement is typically triggered due to loading changes either increasing or decreasing the
required capacity; or failure due to lightening strikes or physical damage from third party interference;
or the onset of corrosion possibly causing an oil leak.

As with the ground mounted distribution substations, the ground mounted ring main units are also
regularly inspected and their condition is listed as good to fair. There has been a phase out of the
Series 1 oil filled Andelect RMU due to a known issue of possible catastrophic failure on operation.
These units were replaced with SF6 filled units which are what is specified for any new installations.
Regular maintenance will see the existing oil filled units last for at least their expected 40 year life.
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Pole mount distribution substations

Description, Quantity and Value

Description Quantity (units) RC $ (0O

Pole Mount 5,570 23,330

Table 3c (8) 1 Pole Mounted Distribution Substations

The purpose of a distribution substation is to reduce the primary voltage of the electrical distribution
system (11kV - HV) to the utilisation voltage (400V or 230V - LV). Distribution transformers are
installed and have sufficient capacity to meet electrical load requirements. They are located on the HV
network and can be pole mounted near the load. The transformer may supply a number of electrical
installations via the LV network. As with other network hardware, there have been a number of
different manufacturers who have supplied this type of component to Northpower. Latterly distribution
transformers have been manufactured by ABB or ETEL although given the longevity of the asset,
units manufactured by Tolley, Turnbull and Jones, Ferranti, ASEA, CANZAC and Tyree Power
Construction are still in use on the network. Pole mounted transformers are self contained units and
vary in size from 1kVA through to 150kVA units which need to be mounted on double pole structures.

Age Profile of Pole Mounted Distribution Substations
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Graph 3c (17) i Pole Mounted Distribution Substations

Condition

Regular preventative maintenance inspections capture the condition of the pole mounted distribution
substations. These inspections show that the general condition of this class of asset is fair to poor
given the spread of age of the asset. There are approximately 875 transformers in service that are
older than the 45 year expected life. Replacement is typically triggered due to loading changes either
increasing or decreasing the required capacity; or failure due to lightening strikes or physical damage
from third party interference; or the onset of corrosion possibly causing an oil leak.
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Low voltage pillars

Description, Quantity and Value

Description Quantity (units) RC $(0006s)

Pillars 10,981 Not reported separately

Table 3c (9) 1 Low Voltage Pillars

Low voltage underground cables are typically terminated in pillars adjacent to the boundary of a
premise. The pillar usually contains the fusing and is the termination point for the customer owned
service cable for the electrical installation. Pillars can often contain fuses for more than one
installation as they are typically located on the boundary of two lots. The unit is usually made of
plastic although a number of different materials such as concrete and metal have been used in the
past. In addition to service pillars, the network contains a number of low voltage link pillars which are
common points between two runs of low voltage conductors from different transformers. Link pillars
may be used to back feed low voltage from one transformer into the circuits from an adjacent
transformer when one of the transformers is removed from service.

Age Profile of LV Pillar
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Graph 3c (18) 1 Low Voltage Pillars
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Condition

A visual inspection of all service pillars is undertaken on a biennial cycle and annually for the link
pillars. Data from the last round of inspections as to type and volumes of each type has been
collected in hard copy but has not yet been entered into the system. This will be completed in 2010.
The visual inspection identifies any safety issues which are remedied in a timely manner. Overall the
condition of the pillars is fair. A humber of the older concrete type pillars have been identified as
having a potential issue due to corrosion failure of the cable termination studs. As a result of this there
is an active program in place to replace this type of pillar.

Zone Substation Assets
Zone substation sites

Description, Quantity and Value

Description Quantity (units) RC $ (0O

Substation Buildings 19 3,039

Table 3c (10) i Zone Substation Sites

Nort hpowerds zone substations typically consist of
which may contain the transformer or transformers to convert the sub-transmission voltage (33kV) to
the distribution voltage (11kV). Further details on the transformers are contained within section 3.2.3
below. The switchyard also contains the bus work that interconnects the sub-transmission network,
the transformers and the distribution network along with the sensing devices for the control of the
system. In addition there is a building which usually contains the 33kV, and 11kV circuit breakers, the
control systems and the communication systems. Further details on the circuit breakers are contained
within the section below. The more modern zone substations in urban environments do not have an
external HV switchyard and all components are enclosed. As the demand has increased over the
years, additional zone substations have been added to the network giving the widespread age profile.

Age Profile of Zone Substations
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