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Disclaimer: This Asset Management Plan is a high level document providing Powerco’s
management and stakeholders with a broad overview of Powerco’s Asset Management
policies, asset details, service levels, capital and maintenance works planning, expenditure
forecasts, risk management and performance evaluation. It summarises the content of other
plans prepared for specific purposes, and is structured to comply with Section 24 of the
Commerce Commission’s Electricity Information Disclosure Requirements 2004 (as amended 31
March 2006). The information in this document has been prepared in good faith and represents
Powerco Limited’s intentions and opinions at the date of issue. Powerco Limited does not give any
assurance, either express or implied, about the accuracy of the information or whether Powerco
Limited will actually implement the plan or undertake any work mentioned in the documents. None
of Powerco Limited, its directors, officers, shareholders or representatives accepts any liability
whatsoever by reason of, or in connection with, any information in this document or any actual or
purported reliance on it by any person. Powerco Limited may change any information in this

document at any time.
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1 EXECUTIVE SUMMARY

1.1.

1.2.

Purpose of the Plan

The effective management of Powerco’s network assets is critical to the provision of
an efficient and effective service to Powerco’s consumers. This asset management
plan is intended to demonstrate responsible management of the electricity network
assets by Powerco on behalf of its customers, consumers, owners and other
stakeholders. With Powerco’s electricity network assets ranging in age from new to
over 50 years old, effective long term network planning is a fundamental requirement
of their development and maintenance. This plan provides short and long range

planning direction for network development, renewal and maintenance.

A fundamental requirement for the effective development and management of an
electricity network is effective network planning. The Asset Management Plan is a
high level document providing management and stakeholders with a broad overview
of Powerco’s Asset Management policies, asset details, service levels, capital and
maintenance works planning, expenditure forcasts, risk management and
performance evaluation. It summarises the content of other plans prepared for

specific purposes.

The objective of the Asset Management Plan and the asset management process is
to ensure that the needs of all stakeholders are properly considered and incorporated
into the long term development, maintenance and operating strategies, and to ensure
that the plans prepared provide the optimum balance between the level of service
and economic efficiency (asset investment/utilisation and maintenance and operating

costs).

The Asset Management Plan is a key input into the corporate planning process.
Conversely, key corporate objectives influence the direction of the asset management

process.

Period Covered

This Asset Management Plan covers a period of fifteen years beginning on 1 July
2007 and continuing to 2022. It replaces the Asset Management Plan revised in
October 2006. The main focus of analysis is the first three to five years, for which
plans are generally firm. Beyond five years, general forecasta are made and reviewed
annyally. Expenditure forecasts cover a ten-year period from FY2008 to FY2017. This
Asset Management Plan was approved by Powerco’s Board of Directors in
September 2007.
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1.3.

Asset Management Performance Drivers and Stakeholders

To deliver the primary purpose of the asset management, the asset manager needs
to balance service, cost and asset investment. Figure 1.1 below illustrates the
relationship between the main stakeholders, drivers, and the asset management

process.

Productivity
Consumers Government Owners Commercial Efficiency

Environmental
Risk Management

Assets

Figure 1.1: The Asset Management Process Overview and Key Drivers
A summary of the key asset management drivers is given below:

Service performance: the delivery of “electricity line function” service. The key

elements of this service in this context are:
o Reliability of supply: The frequency and duration of supply interruptions;

e Capacity of supply: The ability of the network to supply the load required;
and

e Quality of the supply: Voltage level, waveform quality and momentary

fluctuations.

Economic efficiency: the delivery of the service through the best use of capital and
other resources, considering the opportunity cost of doing so. The key factors that

drive economic efficiency are:

e Asset investment: The level of capital investment in the assets required to
deliver the service. The key performance driver is the level of asset
utilisation; and

e Operating costs: The overhead, operating and maintenance costs
associated with the network assets.
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1.4.

14.1

Safety, environmental responsibility and risk management: These are important

drivers to maintain long-term value to the owners and the integrity of the network.

Productivity and commercial efficiency: delivery of the “asset management”
service in a productive, efficient and commercially prudent manner. This is an
inherent driver that has been separated out for clarity and focus. Certainty in the
regulatory environment is a key factor affecting this driver, in particular, the difference
between ODV valuation uplift and actual project cost (capital efficiency) gets raised

when the network is renewed or augmented.

To deliver the primary purpose of asset management, the asset manager needs to

balance service, cost and asset investment.

Asset Management Information Systems

Asset management information systems have been developed at Powerco to support
the asset management processes. The information system consists of the following

main systems:

e The Geonet Geographical Information System (GIS);

e The JD Edwards Maintenance, Work Management and Financial System;
e The Electrical Network System (ENS);

e SCADA data and PI system;

e TVD dispatch system and OutDef outage recording system;

e Ancillary databases; and

e Hard Copy Records and Drawing Management System.

Geographical Information System (GIS)

Powerco GIS system manages all aspects of assets spatial information. The software
suite used is Geonet, which consists of Editing, Viewing and Querying clients that
point to an Oracle Datastore and their associated graphics Geonet contains various

levels of detail for the different areas that make up the Powerco network.

The GIS contains spatial and attribute information on the following assets and types:

e Overhead lines (66, 33, 22, 11, 6.6, 0.4kV);

e Underground cables (66, 33, 22, 11, 6.6, 0.4kV);

e System and Distribution transformers;

e Switches and fusing (66, 33 and 22, 11, 6.6kV); and

e Associated distribution equipment (pillar boxes, stay wires, etc).

Powerco Limited Asset Management Plan — Electricity Networks FY2008 - FY2022
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1.4.2

1.4.3

1.4.4

GIS is the master system for current assets, it passes the information of assets to the
financial system (JD Edwards) via a custom systems interface. JD Edwards work
management and financial systems operate as slave systems off the GIS asset

information.

The GIS allows accurate calculation of line lengths and asset types for calculating the
network optimised depreciated replacement cost (ODRC). The asset spatial
information is a key input into maintenance scheduling where geographical factors

are considered.

Non-spatial information relating to zone substations is contained in other proprietary

databases.

Maintenance, Works Management and Financial System

Powerco operates a JD Edwards maintenance and works management system to
schedule maintenance activities and manage defect repairs and planned work on the
network. It is intended to make JD Edwards the master repository for asset condition
and maintenance information in a project in 2007 — 08. Presently some maintenance

and condition information is captured electronically in the field.

The JD Edwards system can provide comprehensive reports on capital and
maintenance expenditure across the network as well as for Asset Management

Group activities.

SCADA Data and Pl System

The PI system specialises in the collection, processing, storage and display of time
series data. Powerco will use PI to store the SCADA tag values from, initially, all the
analogue SCADA points (initially 2000 tags and to be increased to 5000). The current
SCADA control systems, Abbey Systems & Foxboro, feed the tag data to PI, which
stores and processes the data. A strong feature of Pl is the way large amounts of
data are stored and retrieved with quick response time. The client tools for PIl, ‘Data
Link’ and ‘Process Book’ are available over the Citrix portal. These are for viewing

data and graphs in customisable interactive displays.

Ancillary Databases
Powerco operates ancillary electronic databases for control and issuing of installation
connection point (ICP) information to retailers, and to control hard copy drawings and

documents.

Powerco also maintains a comprehensive protection database for the management of

settings in numerical and electromechanical protection relays.
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1.4.5 Manual Record Systems
In addition to the electronic systems, several manual recording systems are

maintained, these include:

e Zone substation drawings;

e Standard construction drawings;

e Equipment operating and service manuals;

e Manual maintenance records;

o Network operating information (system capacity information and operating policy);
e Policy documentation; and

e HV and LV schematic drawings.

1.4.6 Drawing Management System
The drawing management system is based on AutoManager (AM) Meridian and
works in conjunction with AutoCad drawing software to make up the complete
drawing management system. It is a database of all engineering drawings including
substation schematics, structure drawings, wiring diagrams, regulator stations, and
metering stations. In addition there is a separate environment that contains legal

documents.

AM Meridian has the ability to attach an electronic copy of the drawing/document to

the index card. All drawings are indexed into the AM Meridian system.

1.4.7 Information Integrity and Improvement Actions
Extensive effort is made to ensure the integrity of the asset information. This includes
auditing of as-built information against the physical work, checking of GIS additions
against the as-built information and formal auditing. A comprehensive data
management plan for the GIS is being developed to ensure the quality of the asset

data.

A number of significant data and system rationalisation projects are continuing. These

projects are summarised below:

e The centralisation of asset location and attribute data into the GIS. A key goal of
the systems management is to make the GIS system the master for all spatial and
location data. This involves the synchronisation of information from ENS, the zone
substation database and other ancillary databases as a first step towards a
consolidated system. Other systems such as JD Edwards will contain a
synchronised copy of relevant asset information from GIS systems, and so will the

GIS from other systems.
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¢ The centralisation of condition and maintenance data into JD Edwards. JD
Edwards will be the master for all maintenance and condition information.
Inspection and maintenance information is being captured but is presently

analysed in ancillary databases;

e A replacement project for the GIS platform is underway to get in place a robust
and more flexible system to allow more interaction between systems and facilitate

and expand uses of the network data.
e “As-building” and redrawing critical zone substation drawings; and

e The complete implementation of the maintenance management functionality within
JD Edwards including the implementation of field mobility solution for all

maintenance data capture.

Certain data cleansing and enhancement projects have been identified post GIS
impleamentation. These will take advantage of the extra functionality that the new
GIS will provide. They include HV and LV connectivity in estern areas and in
Palmerston North, and tidy up of high voltage conductor sizes. Ad hoc data cleaning

takes place as part of normal day to day operation where the need arises.

Asset Description

For the purposes of this plan the network assets are the electricity infrastructure
assets. These include all network fixed assets, subtransmission network, zone
substations, high voltage distribution networks, distribution substations, switchgear
and transformers, low voltage (LV) distribution networks including consumer service
connections, protection, SCADA, load control injection systems, stores and spares
and communication systems. Excluded from the network assets are land and
buildings except zone substation land and buildings, most consumer revenue meters
and most load control relays which are currently owned by Energy Retailers, non-
network fixed assets such as motor vehicles, furniture and office equipment, plant,

tools, net financial assets.

Powerco has extensive urban and rural networks serving Taranaki, Wanganui,
Rangitikei, Manawatu, Tararua, Wairarapa, the western Bay of Plenty, Coromandel

and Thames Valley south to Tokoroa.

The network comprises a subtransmission network, mostly 33kV but with some 66kV,
supplying 102 zone substations. These are mostly 33 / 11kV, but a few are 33 / 6.6kV
or 66 / 11kV. Some supply 22kV from 11 / 22kV transformers. A radial feeder network
runs from the zone substations throughout the service area. Zone substation

transformer capacities range from 1.25MVA to 24MVA.
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The majority of the networks are of overhead construction, on wood or concrete
poles, but there are some cabled routes or sections of routes. Short lengths of 33kV

cable are used at some zone substations.

The 11kV networks in the Tauranga, New Plymouth, Wanganui, Palmerston North
and Masterton Central Business Districts consist of highly interconnected radial
feeders and the 400V networks consist of radial circuits with a high degree of

interconnection.

Both distribution voltage and 400V urban distribution networks are interconnected
radial systems. The level of interconnection is moderate, commensurate with
reliability requirements. The network configuration for large industrial consumers is

commensurate with the nature of the consumer’s operation and capacity demand.

The rural network consists mainly of distribution voltage networks with isolators
installed every few kilometres. Some interconnection between feeders is present to
allow backfeeding in maintenance and fault situations. Typically, around 70 - 80% of

the feeder load can be supplied by backfeeding from adjacent feeders.

The remote rural feeders are radial with limited interconnection between adjacent

feeders.

There is a significant highly interconnected distribution network owned and operated

by Powerco supplying the Kinleith Pulp and Paper Mill.

The condition of all infrastructure assets is maintained to a level commensurate with
the nature of the asset, the environmental conditions and the consumers’ reliability

requirements.

The average age of the distribution network is around 25 years. Table 1.1
summarises the average standard life and average age for different asset categories.
An average standard life is given for each asset category as there are assets with

different standard lives included in the general asset categories.

Table 1.1: Average Age of Assets

Asset Category Average Design Life Average Age at 30/06/06
(Weighted by Cost) (Weighted by Cost)
Distribution Transformer 55.00 24.24
Underground Cable 49.46 21.51
Overhead Line 57.10 28.62
Zone Substation Assets 45.72 25.89
Subtransmission & Distribution Switchgear 37.41 22.01
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Figure 1.2: Total Asset Age Profile

The age profile for the entire infrastructure asset base, presented as a nine year

moving average, is given in Figure 1.2 above. The replacement costs set out in

Commerce Commission’s ODV Handbook yield an age profile shown in the white line

in this figure. Current experience has shown that actual replacement costs are

significantly higher than this. ODV replacement costs are based on optimum

conditions that are rarely achieved in practice, including mass scale construction of

the full asset under fully competitive conditions by an efficient new entrant under

brownfield site conditions. Other than greenfield subdivisions, actual construction

conditions are almost always more adverse than this, and the following factors tend to

increased replacement cost:

Piecemeal replacement - almost all of Powerco's renewal projects are of
piecemeal type, because it is not economically efficient to replace assets that
have not reached the end of their lives;

Work complications - constraints on shut down times or the need to do
renewal or upgrade work live. Severe complications can arise for zone
substation switchboard replacements or for pole replacements involving

multiple circuits;

Non competitive costs - in some rural areas Powerco is unable to obtain the
degree of competition amongst its contractors that is available in other areas;
and

Low asset Capital Efficiency - Certain work types by their nature have a low

capital efficiency. An example is line reconductoring or pole replacement
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projects - while these tend to have a capital efficiency of between only 15 to
40% (refer to Section 6.13), they still usually represent the best renewal or
development option.

Approximate actual replacement costs are:

. Distribution Transformers: 1.6 times ODV unit rate
. Overhead lines: 2.4 times ODV unit rate
. Underground cables: 1.9 times ODV unit rate
° Distribution Switchgear: 1.6 times ODV unit rate
. Zone substation equipment: 1.7 times ODV unit rate

The bars on the graph in Figure 1.2 show the current replacement cost calculated on
these figures. The bar on the right side labelled ODL represents the assets whose
ages are over their standard lives. Asset replacement profiles (showing remaining life

rather than age) are shown in Section 6 of this plan.

Whilst longer term renewal forecasts need to be made on the basis of age profiles,
actual commitment to renewal projects is based on the condition of the assets rather
than their age.

Performance Level Objectives

The levels of service adopted by Powerco for its asset management plan are based
on the internationally recognised measurements, SAIDI, CAIDI, and SAIFI and
accepted New Zealand lines companies’ ‘best practice’. These criteria, which are
described below, have been adopted as a starting point for asset management

planning.

The specific target levels of service chosen are based on a balance of comparisons
with other New Zealand lines companies with the same customer density, past
practice, economic factors, recognised international best practice and safety
considerations. The targets have increased this year in order to provide greater
Planned SAIDI allowance. This will improve project cost efficiency and improve
reliability performance in the future, which in previous years’ results have been worse
than target. Tight control of planned SAIDI has an adverse impact on network project
cost efficiencies. Strategic investment in planned SAIDI has the benefit of actually
increasing the reliability of the network in the medium and long term, thereby reducing
unplanned SAIDI.

These criteria have been refined over recent years to reflect the direction indicated by

government reviews involving all facets of the industry, consumer groupings, and

Powerco Limited Asset Management Plan — Electricity Networks FY2008 - FY2022
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individual submissions, conducted during the industry restructuring process. In setting
these criteria Powerco believes it achieves an appropriate balance between

legislative, regulatory, shareholder requirements and consumer expectations.

The customer consultation process has been an important part in the selection of
appropriate supply reliability targets. This consultation process is continuing and is
confirming that the consumers’ needs will be satisfied if Powerco meets its Service

Performance targets. Service Performance is defined as:

“Delivery of electricity line function services to meet consumer load requirements

within targeted quality and reliability limits”.

Table 1.2: Reliability Performance Targets

SAIFI (B+C) SAIDI (B+C) CAIDI (B+C)
Target 2.56 170 66
Regulatory Threshold 2.772 197.9

Note: (B + C) refers to total distributor reliability, including planned outages (class B) and unplanned
outages (class C).

The economic efficiency driver is arguably the most significant of all asset
management drivers and consideration and balance between service and economic
efficiency (asset investment/utilisation and maintenance and operating costs) needs

to be considered in asset management decision making.

Maintenance, Renewal and Development Plans

This AMP describes the plans for the development, renewal, maintenance
management, reliability assessment, and associated lifecycle management

processes of the network asset.

Development of the subtransmission network, distribution network and 400V
distribution network over the planning period is determined from the asset
management drivers, planning criteria and forecast load growth. Where drivers or
planning criteria are not satisfied, development options are evaluated and
programmed. Development plans have been prepared for the long and medium term

planning periods.

Powerco’s maintenance and renewal policy is based on balancing the cost of repair
and replacement against the consequences of failure. The maintenance and renewal
planning process determines the most cost-effective method for reducing the risk of

the asset not achieving the required performance level.

Powerco’s maintenance and renewal comprises:

Powerco Limited Asset Management Plan — Electricity Networks FY2008 - FY2022
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e Routine inspections and condition monitoring;
e Routine servicing;
e Evaluation of inspection and condition monitoring results to determine
maintenance and renewal requirements;
e Evaluating faults to predict maintenance and renewal requirements; and
e Performing maintenance (repairs, refurbishment or renewal).
The decision to continue to maintain an asset or to renew it is made considering the
ongoing costs of maintaining the existing assets vs the cost of renewing the asset,
including the risks of not meeting performance requirements in each case.
Individual asset lifecycle plans are prepared for each asset type, and the schedules
for maintenance and renewal of the network assets are derived from these.
1.8 Expenditure Forecasts
The forecast expenditure, including development, renewal and maintenance, over the
planning period, is given in Table 1.3 and Table 1.4 below:
Table 1.3: Network Expenditure Summary by Asset Type
Asset Class 2008 2009 2010 2011 2012
OH Lines 24,795 22,655 23,221 23,829 24,394
UG Lines 19,818 21,193 20,400 20,856 20,457
Dist Transformers 11,027 13,761 13,590 13,982 14,096
Dist Switchgear 7,126 7,979 8,331 8,538 8,788
Zone Sub Equipment 16,187 18,066 18,809 19,095 19,468
Other Assets 7,450 9,346 7,425 7,297 7,276
Operating 2,983 2,969 3,016 2,948 2,925
Total 89,386 95,969 94,793 96,546 97,404
Asset Class 2013 2014 2015 2016 2017
OH Lines 25,048 25,346 25,790 26,828 27,956
UG Lines 20,082 19,347 18,648 18,984 19,349
Dist Transformers 14,252 14,305 14,414 15,030 15,698
Dist Switchgear 9,067 9,110 9,198 9,547 9,926
Zone Sub Equipment 19,884 19,542 19,272 19,759 20,288
Other Assets 7,280 7,209 7,213 7,213 7,213
Operating 2,912 2,869 2,857 2,857 2,857
Total 98,525 97,728 97,391 100,217 | 103,287

Note: The year refers to financial year end 30 June. The expenditure has been stated in real terms in

$2007.
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Table 1.4: Network Expenditure Summary by Work Type

Expenditure 2008 2009 2010 2011 2012
Development 45,640 48,278 47,082 47,434 46,349
Renewal 18,025 22,199 21,922 23,793 25,825
Capital 63,664 70,476 69,004 71,227 72,174
Operating and Maintenance 25,722 25,492 25,789 25,318 25,230
Total 89,386 95,969 94,793 96,546 97,404
Expenditure 2013 2014 2015 2016 2017
Development 45,263 42,335 39,395 39,395 39,395
Renewal 28,032 30,429 33,031 35,858 38,928
Capital 73,295 72,764 72,426 75,253 78,322
Operating and Maintenance 25,230 24,964 24,965 24,965 24,965
Total 98,525 97,728 97,391 100,217 103,287

The development expenditure forecasts have been determined from the need to keep

up with the levels of growth in electricity demand across the network. The renewal

expenditure forecasts have been dictated by the appropriate recognition of the actual

cost of renewing assets. These reflect the brown-field nature of renewal construction,

the piecemeal scale of construction and the difficulties with maintaining supply to

existing customers during construction.

The actual level of capital work (i.e. expenditure) will be dependant on:

The regulatory regime permitting Powerco’s electricity network business
generating cash revenues from operations to allow Powerco to earn a
commercially reasonable return on its assets (in particular the return must not be
under priced or under estimated) and provide investors with sufficient

compensation for investing in an electricity lines business; and

Individual project and annual budget justification. In particular the treatment of the
higher renewal costs (when compared with the ODV replacement costs) under
the regulatory regime (in particular at the 2009 reset and beyond) will be a critical
factor in the justification. That is, should the regulatory regime not properly
recognise the cost of renewal projects above ODV (and hence not properly allow
for sustainable returns from capital expenditure on these projects), it would be
difficult to justify undertaking this type of work.

The key changes to the expenditure forecasts over those presented in the FY2007
AMP and FY2006 AMP are:

Revision of renewal expenditure: moving toward current replacement cost and
away from ODV handbook replacement cost (this change was made in the
FY2007 AMP and the points made at that time remain important and have been
reiterated in the FY2008 AMP);
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e Development capital expenditure is budgeted to be higher due to the high
numbers of customers that have connected over recent years in both Eastern
and Western regions. This manifests through the need for augmentation work to
maintain satisfactory ICP numbers per feeder reflecting the need for more zone

substations.

e Maintenance expenditure remains aligned to Powerco’s revised maintenance
standards and schedules, including the efficiency gains anticipated through

Powerco’s alliance with Tenix.

Powerco’s electricity capital expenditure for FY2007 was $62.6m, $10m above the
planned budget. The main reasons for the extra capital spend were the level of
subdivision activity, higher than budgeted level of reactive renewal activities, and

increased material costs.
Powerco’s maintenance expenditure for FY2006 was $469,000 above the planned
budget. The slightly adverse maintenance cost performance was largely due to the

unbudgeted extra reactive events.

Table 1.5: Expenditure Comparison with FY2007 AMP ($000)

Development Renewal Ops. & Total
Maint.
FY2007 AMP Actual 45,409 17,243 24,600 87,252
FY2007 AMP Budget 38,706 13,819 24,226 76,656
Variance -17.3% -24.8% -1.5% -13.8%

Performance Measurement, Evaluation and Improvement

Overall network reliability performance as measured by SAIDI was much improved
over the performance in 2007, but was 21% above target (unfavourable). The SAIFI

index was below target (favourable).

The historical reliability performance pattern indicates that although the frequency of
outages (of more than one minute) has been reducing, the duration of those that do
occur has been relatively lengthy. This has been caused by the lack of back up

supply routes and difficulty of access in some parts of the network.
The most significant event was during the storm of 12 & 13 June when a tree fell

across the 66kV line supplying Thames zone sub-station. The ground had become

saturated enough to cause several poles to topple.
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Several high wind events,

together with a snow storm affecting mainly the

Ohakune/Taihape area, caused damage to Powerco’s overhead lines during June

and July 2006. The weather pattern experienced is consistent with the onset of El

Nino conditions.

High winds occurred throughout the spring and then further storms, some with

lightning in February/March. The damage occurring during later events probably

reflected weaknesses developed in earlier events in part.

Significant Effects on SAIDI

Storm with Thames outage,
13 June '06 (2 days)

SAIDI (Min)
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Fig 1.3: SAIDI Performance vs Time (2006/07)

Powerco’s 2007 reliability performance is summarised in Table 1.6. In overview, the

SAIDI performance is adversely affected by ability to restore supply quickly to most

customers following faults. A focus on greater levels of network automation is being

taken as a result.

Table 1.6: Powerco Reliability Performance Summary

Minutes per
Customer

SAIDI (B+C)
Wi

Interruptions
ESAIFI (B+C) per
Customer

T

CAIDI (B+C) Minutes per
c

Interruption
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Powerco’s asset efficiency performance compared well against target for 2007.
Powerco’s ODRC/ICP was $2,935/ICP against a target of $3,000.

Asset utilisation is a key driver of long-term asset efficiency. Powerco’s performance
against its targets was good. The load factor (69%) and substation transformer
utilisation (56% based on 98%ile maximum demand) were in the good performance

range when compared to national and international benchmarks.

Powerco Limited Asset Management Plan — Electricity Networks FY2008 - FY2022



Section Subject Date Issued Page 16
2 Key Definitions September 2007

2 KEY DEFINITIONS

Adequacy means the ability of the electrical power network to meet the load
demands under varying steady state conditions whilst not exceeding component

ratings and voltage limits.

ADMD means After Diversity Maximum Demand. This refers to the average
maximum demand assigned to a customer or load for network dimensioning
purposes during design. Typical domestic ADMDs are in the order of 4kVA at

reticulation level and 2kVA at a feeder level.

AMP means Asset Management Plan.

Availability means the fraction of time a component is able to operate as intended,

either expressed as real fraction, or as hours per year.

CAIDI (Consumer Average Interruption Duration Index) means the average duration
of an interruption of supply per consumer who experienced an interruption in the
period under consideration. The classes of CAIDI are: class A, Transpower planned
outages; class B, Powerco planned outages; class C, Powerco unplanned outages;
and class D, Transpower unplanned outages. CAIDI is measured in minutes per

interruption.

Capital Efficiency means the ratio between the change in the network’s Optimised
Deprival Value and the level of actual capital expenditure. For example, if a network
project has an associated capital cost of $100,000 and brings about a valuation uplift
of $20,000, then the capital efficiency is 20%. Conversely the Capital Efficency Factor
is the inverse, that is, in the above example, the factor would be 5.

Capital Expenditure (Capex) means the expenditure used to create new assets or
to increase the service performance or service potential of existing assets beyond the
original design service performance or service potential. Capex increases the value of
the asset stock, and is capitalised in accounting terms. It is subdivided into two

classes, development expenditure and renewal expenditure, as defined below.

Class Capacity means the capacity of the lowest rated incoming supply to a
substation plus the capacity that can be transferred to alternative supplies on the
distribution network within the time frame required by the substation security

classification.
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Consumer means an entity that receives electricity supply through a connection to

Powerco’s network, but is charged for the connection by an electricity retailer.

Contingency means the state of a system in which one or more primary components
are out of service. The contingency level is determined by the number of primary
components out of service. A "k-Level" contingency is thus the state of a system in

which exactly k primary components are out of service.

Customer means an electricity retailer or a consumer who obtains an electricity
network connection directly from Powerco rather than through an electricity retailer. In
this plan, the title consumer is generally used, and can for the most part be

considered to be inclusive of customers.

Cyclic Loading is defined in IEC 354 as “Loading with cyclic variations (the duration
of the cycle usually being one day), which is regarded in terms of the average amount
of ageing that occurs during the cycle. The cyclic loading may either be a normal

loading, or a long-time emergency loading”.

Development means activities to either create a new asset or to materially increase

the service performance or potential of an existing asset.

Design Life means the period of time over which the future economic benefits
(service performance or potential) embodied in an asset is designed to be consumed,
or the total economic benefits, expressed in terms of production or similar units, that

are designed to be obtained.

Distribution Transformer means a transformer which steps distribution voltage,
generally 11kV but in some cases 6.6kV or 22kV, to 400/230 volts. It has no forced

cooling or on-load tap changing.

Eastern Region is the part of Powerco’s electricity network supplying Tauranga,
Western Bay of Plenty, Coromandel Peninsula and the area immediately to the west

of the Kaimai and Mamaku ranges as far south as Kinleith (refer to Appendix 2).
Economic Life means the period from the acquisition of the asset to the time when

the asset, while still capable of providing a service, ceases to be the lowest cost

alternative to satisfy a particular level of service.
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Failure means an event in which a component does not operate or ceases to operate
as intended. An example of the first kind is a circuit breaker that fails to trip; an

example of the second kind is a transformer that is tripped by its Buchholz relay.

FIDI (Feeder Interruption Duration Index) means the total duration of interruptions of
supply that a consumer experiences in the period under consideration on a

distribution feeder. FIDI is measured in minutes per customer per year.

Firm Capacity means the capacity of the lowest rated alternative incoming supply to

a substation (in the case of a single supply substation it is zero).

Forced Outage means the unplanned loss of electricity supply due to one or more

network component failures.

GXP means any transmission grid exit point from which Powerco takes supply.

ICP means installation control point, which is the point of connection of a consumer to

the Powerco network.

Interruption means an unplanned loss of electricity supply of one minute or longer,

affecting three or more ICPs, due to an outage on the network.

Maintenance means activities necessary for retaining an asset as near as practical
to its original condition, but excluding renewal of the asset. Replacement of sub-

components of an asset can be considered maintenance in this context.

Long-time Emergency Cyclic Loading is defined in IEC 354 as “Load resulting from
the prolonged outage of some system elements that will not be reconnected before a
steady state temperature rise is reached in the transformer. This is not a normal
operating condition and its occurrence is expected to be rare, but it may persist for
weeks or even months and can lead to considerable ageing. However, it should not
be the cause of breakdown due to thermal distribution or reduction of dielectric

strength”.
Outage means a loss of electricity supply.
Redundant Unit means a component whose outage will not lead to a loss of

electricity supply, but for which at least one contingency state exists for which its

outage will lead to a loss of electricity supply.
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Refurbishment means activities to rebuild or replace parts or components of an
asset, to restore it to a required functional condition and extend its life beyond that
originally expected (which may incorporate some modification). Refurbishment is a

renewal activity.

Reliability Assessment means determining the optimum solution to any required
network reinforcement by quantifying the benefits of proposed works and/or enabling

a quantitative comparison of alternative system configurations.

Renewal means activities to replace an existing asset with one of equivalent service

performance capability.

Repair means the restoration of the functionality of a network component, either by

replacing parts or by rectifying faults.

Repair Time means the time taken to restore an unserviceable network component

to satisfactory performance.

Replacement means the complete replacement of an asset that has reached the end

of its life, to provide a similar or agreed alternative level of service.

SAIDI (System Average Interruption Duration Index) means the average total of
interruptions of supply that a consumer experiences in the period under
consideration. The classes of SAIDI are: class A, Transpower planned outages; class
B, Powerco planned outages; class C, Powerco unplanned outages; and class D,

Transpower unplanned outages.

SAIFI (System Average Interruption Frequency Index) means the average number of
interruptions of supply that a consumer experiences in the period under
consideration. The classes of SAIFI are: class A, Transpower planned outages; class
B, Powerco planned outages; class C, Powerco unplanned outages; and class D,

Transpower unplanned outages.
Scheduled Outage or Planned Outage means a planned loss of electricity supply.
Security means the ability of the network to meet the service performance demanded

of it during and after a transient or dynamic disturbance of the network or an outage

to a component of the network.
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Service Performance means the level of electricity supply service delivered in terms
of quality, capacity and reliability.

Service Potential means the total expected future service performance of an asset.
It is normally determined by reference to the service performance and economic life
of similar assets.

Service Provider means a contractor or business that supplies a service to Powerco.

Short-time Emergency Loading is defined in IEC 354 as “Unusually heavy loading
due to the occurrence of one or more unlikely events which seriously disturb normal
system loading, causing the conductor hot spots to reach dangerous levels and,
possibly, a temporary reduction in the dielectric strength. However, acceptance of this
condition for a short time may be preferable to other alternatives. This type of loading
is expected to occur rarely, and it must be rapidly reduced or the transformer
disconnected within a short time in order to prevent its failure. The permissible
duration of this load is shorter than the thermal time constant of the transformer and
depends on the operating temperature before the increase in the loading; typically, it
would be less than half an hour”.

Switching Time means the time delay between a forced outage and restoration of

power by switching on the network.

Western Region is the part of Powerco’s network supplying the Taranaki, Wanganui,

Manawatu and Wairarapa areas (refer to Appendix 2).
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3 BACKGROUND AND OBJECTIVES

3.1 Purpose of the Plan

The effective management of Powerco’s electricity network assets is critical to the provision of
an efficient and effective service to Powerco’s consumers. This asset management plan is
intended to demonstrate responsible management of the electricity network assets by
Powerco on behalf of its customers, consumers, owners and other stakeholders. With
Powerco’s electricity network assets ranging in age from new to over 50 years old, effective
long term network planning is a fundamental requirement of their development and
maintenance. This plan provides short and long range planning direction for network

development, renewal and maintenance.

The Asset Management Plan is a high level document providing management and
stakeholders with a broad overview of Powerco’s Asset Management policies, asset details,
service levels, capital and maintenance works planning, expenditure forecasts, risk
management and performance evaluation. It summarises the content of other plans prepared

for specific purposes. The relationship between them is given in Figure 3.1 below.

Tier 1
Asset Mgmt
Plan

Tier 2

Asset Lifecycle Plan,
Development Plans, Renewal
Plans, Special Asset
Management Plans,
Environmental Plan

Tier 3 — Works Plans
Annual Capital and Maintenance Works Plan
Network Project Design Scopes
Network Maintenance & Design Standards

Fig 3.1: Asset Management Structure

It ensures that the needs of all stakeholders are properly considered and incorporated into the
long term development, renewal, maintenance and operating strategies, and that the plans
prepared provide the optimum balance between levels of service and economic efficiency
(asset investment/utilisation and maintenance and operating costs).
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3.2 Historical Perspectives

3.3

3.3.1

Powerco is a utility network ownership and management business and is New Zealand’s largest
provincial distributor of electricity and gas with around 400,000 consumers connected to its
networks. Powerco’s electricity networks are in Tauranga, Thames, Coromandel, Eastern and
Southern Waikato, Taranaki, Wanganui, Rangitikei, Manawatu and the Wairarapa. Its gas pipeline
networks are in Taranaki, Hutt Valley, Porirua, Wellington, Horowhenua, Manawatu and the
Hawke’s Bay. Over the past 12 years Powerco has grown significantly through merger and
acquisition to its current position as New Zealand’s second largest electricity and gas distribution

utility.

The electricity industry has undergone significant change and regulatory changes since 1992 to a
point where electricity lines businesses were separated from retail and generation, and electricity
line price and quality thresholds were introduced in 2003; these thresholds are in force until 2009
when they will be reset. The gas pipe industry was recently reviewed and as a result Powerco’s
gas pipe business was placed under price control in 2005, with the final form of the price control
then due in September 2006.

Powerco commenced construction of a gas distribution network in Tasmania in May 2003. The
Tasmanian government created a supportive regulatory environment and also provided financial

assistance. The project is expected to be completed this year.

In October 2004 Powerco was purchased by Prime Infrastructure (since renamed Babcock and
Brown Infrastructure), an Australian infrastructure investment company listed on the ASX.
Following this acquisition the company’s step-change growth strategy was largely taken over by

Babcock and Brown Infrastructure.

In December 2004 and November 2005 Powerco sold its Queensland and New Zealand field
service contracting businesses to Tenix Alliance. In New Zealand Powerco contracts a large

portion of its field services from Tenix under an open-book alliance arrangement.

Through this rapid period of change and growth Powerco has continued to maintain strong service

performance across its networks.

Interaction with Corporate Planning and Objectives

Overview

The Asset Management Plan is a key input to the corporate planning process. Conversely, key
corporate objectives influence the direction of the asset management process. The interface
between corporate planning and asset management planning occurs at executive team and Board
level. The Asset Management Plan is prepared by the Asset Strategy team and reviewed by the

Executive Team The Plan is then submitted to the Board for approval before disclosure.
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3.3.2 Powerco’s Vision, Mission and Values
At its highest level Powerco’s direction is described through its vision and mission. These
elements provide the fundamental basis to which each detailed element of the strategy must
align. The tenets of good asset management practice are reflected in Powerco’s Mission and
Values statements. Powerco’s Vision and Mission are shown in the figure below.
Vision s
Where do we i i~ P i i
wanttobe? | Lead New Zealand in electricity and gas distribution
What are we To provide a safe, reliable and economically efficient electricity and gas
here to do? network distribution service whilst achieving sustainable earnings
N
For our : - p
Stakeholders Owners and Lenders Customers and Retailer Employees Regulator
What does this | — Deliver stable and — Appropriate price vs. quality — Fairness — Economic
mean for our improving cashflow trade-offs — Development efficiency
stakeholders? earnings « Reliability and timely - gpfportunltles — Compliance
— Maximise organic response to faults = Sy
growth + Reasonable prices
— Improve business — Communication and — Reputable
efficiency consultation on issues Employer
— Manage risks — Prompt connections
\ A EEY VAN L J
Figure 3.2: Powerco’s Vision and Mission

Powerco’s Values are an important part of shaping how the organisation acts. They define the
types of behaviours and actions that will contribute to the success of the Company. Powerco’s
values are:

e Acting with integrity. We will work honestly and fairly, operating professionally,
ethically and take ownership for our actions;
Providing leadership and demonstrating teamwork. We will demonstrate the
behaviours, drive and commitment necessary to build respect, open communication
and cooperation;Working in partnership with our stakeholders. We are committed
to building win-win partnerships across our business and with our customers,
suppliers and the community;
Driving business improvement through innovation. We will continually seek
improvement and innovative solutions from ourselves and our suppliers, and do what
it takes to get quality results; andCommitted to safety and having regard for the
environment. We are committed to keeping people healthy and safe, and to the

sustainable use of the environment.

3.3.3 Corporate Business Plan Requirements
The Corporate Business Plan calls for focus across the Company in the following asset

management related areas:
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1. Plan for the future needs of the network that appropriately balance stakeholder needs:

3.4

© ©® N o

10.
11.
12.
13.

14.

- Effective customer consultation processes
- Identify long-term needs for the assets (opex & capex) and service performance,
monitor growth and connections
- Optimise service, costs and capital investment within investment parameters — (a)
Improve reliability in the Coromandel region; (b) Minimise vegetation issues in
Tauranga, (c) Seek non-asset solutions to improve utilisation.
+ Maintain up-to-date asset management plans
Deliver timely annual work plans and projects aligned to the asset management plans — plan
large scale projects (to optimise construction scale, project overheads and step improvement)
Maintain network technical standards — aim to achieve alignment with other industry
participants
Deliver effective and efficient construction and maintenance services (in particular inspection,
defect repair and vegetation control) from outsourced service providers — (a) implement
approved contractor process; (b) deliver large scale (scope and resources) “dead-line”
projects
Facilitate field service capabilities (maintain large partnership arrangements for core field
service and implement alliance relationship and benchmark cost/quality performance)
Provide a simple and efficient connection service
Support competition for subdivision ownership (via effective project management)
Implement network project governance committee
Manage real-time operation of the network to minimise network outages and manage load
(minimise planned outages, prompt acknowledgement and resolution of faults, prompt and
effective field services support, learn from key incidents, escalation of reliability issues) —
consider fault call in-sourcing
Maintain and practice emergency response and storm response plans
Collect and maintain up-to-date asset information
Project Office and governance structure to manage business-wide improvement projects
Develop and implement a standard project management framework and methodology for the
business
To create greater focus, the priority for step-change improvement (in order of highest priority)
is:
« Improve Safety systems
« Improve customer connection management

« Improve network asset management and operations

Period Covered by the Plan

This Asset Management Plan covers a period of fifteen years beginning on 1 July 2007 and
continuing to 2022. It replaces the Asset Management Plan revised in October 2006. The

main focus of analysis is the first three to five years, for which plans are generally firm.
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Beyond five years, general forecasts are made and reviewed annually. Expenditure forecasts
cover a ten-year period from FY2008 to FY2017. This Asset Management Plan was approved

by Powerco’s Board of Directors in September 2007.

3.5 Future Review of the Plan

This plan is continuously reviewed and updated as fresh data becomes available. Formal
reviews are carried out annually, in line with other Powerco business plans. The development
strategies are reviewed to ensure that they keep pace with changing load patterns, and the

maintenance strategies are reviewed as technology and techniques develop.

This plan has been prepared on a basis consistent with previous years and is also consistent
with the approach and information requirements that the Commission adopted for its decision
on setting the 2004 — 2009 thresholds for control. The Commission has indicated that it
intends to publish a discussion paper focussing on the overall structure and options for the
price component of the 2009 — 2014 threshold reset in November 2007. If necessary, Powerco

might revise this Plan once the Commission’s approach to the reset becomes more clear.

3.6 Asset Management Overview and Key Drivers

3.6.1 Asset Management Performance Drivers
To deliver the primary purpose of asset management, the asset manager needs to balance
service, cost and asset investment. Figure 3.3 below illustrates the relationship between the

main stakeholders, drivers, and the asset management process.

Productivity
Consumers Government Owners Commercial Efficiency

Environmental
Risk Management

Assets

Figure 3.3: Asset Management Process Overview and Key Drivers

A summary of the key asset management drivers is given below:

Service performance is the delivery of “electricity line function” service. The key elements of

service in this context are:
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e Reliability of supply: The frequency and duration of supply interruptions;
e Capacity of supply: The ability of the network to supply the load required; and

e Quality of the supply: Voltage level, waveform quality and momentary fluctuations.

Economic efficiency is the delivery of the service through the best use of capital and other
resources, considering the opportunity cost of doing so. The key factors that drive economic

efficiency are:

e Asset investment: The level of capital investment in the assets to deliver the service.

The key performance driver is the level of asset utilisation. and;

e Operating Costs: The overhead, operating and maintenance costs associated with

the network assets.

Safety, environmental responsibility and risk management are important drivers to

maintain long-term value to the owners and the integrity of the network

Productivity and commercial efficiency: delivery of the “asset management” service in a
productive, efficient and commercially prudent manner. This is an inherent driver that has
been separated out for clarity and focus. Certainty in the regulatory environment is a key
factor affecting this driver, in particular, the “black hole” issue of ODV versus actual project

cost gets raised when the network is renewed or augmented.

3.6.2 Stakeholder Interests in the Asset Management Process
Figure 3.3 illustrates the relationship between the main stakeholders and drivers and the asset

management process. Each of the key stakeholder groups is discussed below.

Powerco’s Customers and End-Use Consumers are the people, organisations and
businesses that rely on Powerco for the delivery of electricity. They wish to receive a safe,

reliable, high quality supply of electricity at the lowest possible price.

Except for new connection work and certain large consumers having direct connection
contracts with Powerco, the energy retailers manage the interests of the consumers. Service
levels, pricing and other consumer issues are addressed in the Use of System Agreements
existing between retailers and Powerco. Powerco consults with retailers and end-use

customers over price and service trade-offs.

For new connection work the consumer deals with an approved contractor, and any planning

related issues are addressed between the contractor, the consumer and Powerco.
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Powerco’s owners wish to ensure that their financial returns are commensurate with the risk
of their investment. This is achieved by ensuring that the development, operation and
maintenance of the network are optimised to enable an appropriate level of return, while

maintaining an acceptable risk profile for the investment.

Regulatory certainty along with the way in which the regulatory regime recognises the cost of
capital projects above value of Regulated Asset Base are both key issues that impact on the

owner’s investment decisions.

The main government regulatory agencies that have jurisdiction over Powerco’s activities
include the Commerce Commission, the Ministry of Economic Development and the Electricity
Commission. The key driver from the Government is outlined in the following government

policy statement.

“The Government's overall objective is to ensure that electricity is
delivered in an efficient, fair, reliable and environmentally sustainable
manner to all classes of consumer. Industry arrangements should
promote the satisfaction of consumers' electricity requirements in a
manner which is least cost to the economy as a whole and is consistent

with sustainable development”.

Last year the Government published two more policy statements emphasising the importance
of timely transmission investments and the importance of commercially realistic incentives to

invest in new infrastructure.

The Draft New Zealand Energy Strategy (NZES) promulgated in December 2006 provides a
vision of New Zealand’s energy future and has a core focus of moving towards a sustainable
low emissions energy system and includes three guiding principles. The Government is

seeking energy policies that will:
e Protect security of supply;
e Promote energy efficiency measures; and

e Promote low emissions energy sources.

The guiding principles are supported by other principles which include:

e Investment should occur in energy efficiency measures where this is cheaper than the
long-term costs of building extra generation capacity, including environmental costs;

and

e For the foreseeable future, it is preferable that all new electricity generation be

renewable, except to the extent necessary to maintain security of supply.
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Electricity distribution networks have a role to play in achieving this vision and can contribute
through a variety of avenues. These include:

e Reducing supply interruptions through efficient network operation. Efficient network
management can support changes in the operation of the national grid, changes in the

generation mix and evolving demands on the network over time;

e Price signals to consumers (usually through pricing to retailers) or other mechanisms

of load control to encourage flatter load shapes;
e Reducing consumption within a network area; and

e Reducing national generation needs.

Consultation on the NZES document has occurred and a revised strategy is expected to be

released.

The Commerce Commission is concerned to ensure that ‘lines companies’:

e Maintain supply reliability standards;
e Have constraints over their pricing so as not to benefit from being monopolies;
e ‘Consult’ with consumers over aspects of price and quality; and

e Share the benefits of reform with consumers.

The pricing regime prescribed in terms of the provisions of the Commerce Act (Section 4A)
requires that increases follow what is described as a ‘CPI-X’ formula, which has applied from 1
April 2004 for a 5-year regulatory period. This means that annual price increases set by ‘lines
companies” must be less (by a factor of “X”) than the level of inflation as defined by
movements in the Consumer Price Index (the price increases experienced by most consumers
within the last 4 or 5 years have derived from increases in retail and generation costs, not
transmission or distribution). These thresholds are intended to compel lines businesses to
maintain the quality of their services while reducing prices in real terms. The Commerce

Commission is also responsible for the administration of the Information Disclosure Regime.

The Electricity Commission now has jurisdiction over Powerco’s activities as they relate to the
electricity industry structure, including terms of access to the grid, use of system agreements
with retailers and pricing methodology. It is the Government’s stated intention to transfer the
responsibility for electricity distribution economic regulation from the Commerce Commission
to the Electricity Commission at some point in the future depending on certain conditions
being met.
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The Ministry of Economic Development maintains responsibility for promotion of safety in the
electricity industry through Energy Safety and registration of ongoing competence of electrical
workers. The passage of the Energy Safety Review Bill will require regulations to be set up

requiring energy utilities to establish Safety Management Systems.

The Government has recognised that uncertainties exist in the current regulatory regime and
has directed the Ministry of Economic Development to conduct a review of the regulatory
control provisions of the Commerce Act. Both Powerco and BBI have made submissions.

Territorial Local Authorities have an interest in Powerco’s activities arising through the
Resource Management Act. The overriding purpose of the RMA is “to promote the sustainable
management of natural and physical resources” and the delivery of reliable and sustainable
energy is part of this. The role of the RMA in enabling investment in the energy sector is
essential to the achievement of reliable energy supply and efficient use objectives outlined in
the NZES.

The draft New Zealand Energy Strategy and the RMA share the following themes taken from
the RMA:

“all persons exercising functions and powers under it, in relation to
managing the use, development, and protection of natural and physical
resources, to have particular regard to:
(b) The efficient use and development of natural and physical resources
(ba) the efficiency of the end use of energy

(i) the effects of climate change

() the benefits to be derived from the use and development of

renewable energy.”

Powerco is interested in ensuring that the ramifications of these clauses are worked through
and consciously incorporated into RMA decision making and that documents such as District

and Regional Policy Statements and Plans address these issues.

Other stakeholders with an interest in Powerco’s asset management include employees and
service providers who work on the network, the public over whose land the distribution
network is built, the electricity industry, and any local and central government authorities that
have jurisdiction over Powerco’s activities. The input these parties have into the Asset
Management Plan is addressed at various stages of the planning process. Powerco is also
involved in a range of community projects and activities.
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3.6.3 Balancing Conflicting Interests between Stakeholders

At times, different stakeholders can have opposing interests. The natural question arises, how

can the conflicting needs of different stakeholders be balanced?

At a strategy level, the needs and interests are evaluated and considered as part of the
corporate planning process and these are applied during the network planning process (refer
Figure 3.5). At a tactical and operational level, the investment policy and asset strategy
shapes Powerco’s multi-stakeholder assessment process for projects, that is, criteria and
weightings are amended based on corporate strategy (which has been influenced by the

various stakeholder drivers).

Hence, the use of the strategic value assessment to appraise projects costing over $150,000.

Projects are ranked by scoring them against a series of weighted strategic objectives as

follows:
) Financial Performance;
o Customer Value;
. Business Operations; and
. Employee Safety and Development.

Within these four strategic objectives are fourteen submeasures as follows:
Financial Performance
. Financial Worth — Project capital efficiency ratio for network projects or Payback
period for non network projects; and
. Financial Return — Project NPV over a prescribed project period.
Customer Value

o Regulatory Quality — SAIDI and SAIFI measures;

. Customer Quality — electrical voltage and supply flicker;
. Relationships — measure of impacts on Powerco stakeholders; and
. Customer Service Delivery — measure of customer satisfaction with level of services

performed by the business.
Business Operations
. Growth and Competitive Positioning — measure of growth into any future or current

market, or competitive positioning;

. Public/ Community Safety — impact on foreseeable minor or major safety hazards to
the public;
. Environment — impact on environmental risk or affect on environmental legislation,

standard or code;
. Network Performance — measure of adherence to the tenets of good asset

management in relation to network performance; and
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. Process Information Integrity — impact of complying with regulatory requirements or

internal guidelines related to processes and information integrity.

Employee Safety and Development

. Workforce Safety — clearly identified improvement to equipment, materials systems,

process or practices that will reduce the risk of accidents;

. Training and Development — measure of improvements in skills and competencies

of Powerco’s workforce; and

. Culture and Commitment — the impact of the project on workforce availability,

retention, morale and job satisfaction.

An economic analysis is done for projects above $150,000 to demonstrate their value to the
community. This is considered necessary since Powerco is a natural regulated monopoly and

does not seek to abuse its position. Projects are also analysed for risk (ie the risk to the

company if the project is not done) as part of the project approval process.

3.7 Accountabilities and Responsibilities for Asset Management

3.7.1

Powerco’s Network Ownership and Management Business Model
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Figure 3.4: Powerco Business Model

Powerco owns and manages the network, and external alliance partners undertake the field
service activities. This business model has changed over the last year to provide the best

objective incentives and focus on performance through the value chain. The business model is

shown diagrammatically in Fig. 3.4.
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3.7.2 Asset Management Responsibilities at Powerco

3.7.3

Powerco’s Asset Management processes cross various functional groups. The Network Asset
Strategy and Network Service Provision Groups are together the custodians for Powerco’s
utility assets. Both Groups are responsible for ensuring that the utility assets are developed,
renewed, maintained, operated and used on a long-term sustainable basis to meet the needs
of all stakeholders. Monitoring performance, making investment decisions, managing network
information, establishing standards, operating the network, managing work on the network and

risk management are included in this work.

The Network Asset Strategy Manager is responsible for the Asset Strategy and Asset
Planning processes. These processes culminate in the delivery of asset management plans,
network valuation, investment policies and forecasts, maintenance and capital works plans,
project concept design scopes and maintenance and design and construction standards to the

Network Service Delivery Group.

The Network Service Delivery Manager is responsible for fulfilling the works plans in a timely
manner and for maintaining the relationship with service providers. Day to day operation and
access to the network is managed by the Network Operations Centre, which forms part of the

Network Service Delivery Group.

The Information Services Group takes primary responsibility for IT infrastructure and data
services, quality systems and IT development projects, and these responsibilities cover many
of the Asset Management Information Systems. Responsibility for the Asset Management
Information Systems is shared between the Information Services group (information system
management), Network Service Delivery group (as building of information) and Network Asset
Strategy group (information extraction and analysis). Relationships with the retailers and major
end use customers are handled by the Customer Relations team. Customer communication
on price quality tradeoffs is shared between the Corporate Communications process, the

Customer Relations process and the Asset Strategy process.

External consultants are sometimes used by the Network Asset Strategy and Network Service
Delivery Groups for expert advice on detailed design issues, performing detailed studies and

peer review.

Asset Management Reporting

Both the Network Asset Strategy Manager and Network Service Delivery Manager provide
monthly reporting against the Asset Management Plan to the Chief Executive Officer and
Board of Directors. The asset management activities are reported against a balanced
scorecard of performance measures. The scorecard reflects financial, customer, process and

improvement / learning areas of their groups.
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Major requests for capital are approved by the Board or the Chief Operating Officer, to ensure
that appropriate economic viability investigation has been undertaken and that the proposed

project considers the needs of the stakeholders.

Planned projects are required to undergo concept design followed by multi stakeholder
evaluation and economic justification processes. If the projects measure up they are

recommended for approval at the appropriate level of designated authority.

3.8 Asset Management Process

The Asset Management Process is shown diagrammatically in Figure 3.5. It includes the
following processes:
e Governance and Management: This process provides direction, governance and
management to ensure that the Asset Management Group’s objectives are met and

delegated responsibilities are properly executed;

e Manage Asset Strategy: This process provides long-term strategic direction for the
management of the assets and the business operations and is the key interface for

customer/consumer consultation and corporate strategy;

e Deliver Asset Planning: This process involves planning for the renewal,

development, maintenance and operation of the assets;

e Manage Service Provision: This process involves the delivery of construction,

maintenance and operating services on the network assets;

e Manage Network Operations: This process involves the management of the real-
time operation of the networks and the access to the network by service providers;

and

e Maintain Asset Information: This process involves the maintenance and reporting

from the asset information databases.

3.9 Asset Management Information Systems

Asset management information systems have been developed at Powerco to support the
asset management processes. The information system consists of the following main
systems:

. The Geonet Geographical Information System (GIS);

. The JD Edwards Maintenance, Work Management and Financial System;

. The Electrical Network System (ENS);

. SCADA data and PI system;

. TVD dispatch system and OutDef outage recording system;

) Ancillary databases; and

. Hard Copy Records and Drawing Management System.
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Figure 3.5: Powerco’s Asset Management Process Map.
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3.9.1 Geographical Information System (GIS)
Powerco GIS system manages all aspects of assets spatial information. The software suite
used is Geonet, which consists of Editing, Viewing and Querying clients, that point to an
Oracle Datastore and their associated graphics Geonet contains various levels of detail for the

different areas that make up the Powerco network.

The GIS contains spatial and attribute information on the following assets and types:

e Overhead lines (66, 33, 22, 11, 6.6, 0.4kV);

e Underground cables (66, 33, 22, 11, 6.6, 0.4kV);

e System and Distribution transformers;

e Switches and fusing (66, 33 and 22, 11, 6.6kV); and

e Associated distribution equipment (pillar boxes, stay wires, etc).

GIS is the master system for current assets, it passes the information of assets to the
Financial system (JD Edwards) via a custom systems interface. JD Edwards work

management and financial systems operate as slave systems off the GIS asset information.

The GIS allows accurate calculation of line lengths and asset types for calculating the network
optimised depreciated replacement cost (ODRC). The asset spatial information is a key input

into maintenance scheduling where geographical factors are considered.

Non-spatial information relating to zone substations is contained in other proprietary

databases.

3.9.2 Maintenance, Works Management and Financial System
Powerco operates a JD Edwards maintenance and works management system to schedule
maintenance activities and manage defect repairs and planned work on the network. It is
intended to make JD Edwards the master repository for asset condition and maintenance
information in a project in 2007 — 08. Presently some maintenance and condition information

is captured electronically in the field.

The JD Edwards system can provide comprehensive reports on capital and maintenance

expenditure across the network as well as for Asset Management Group activities.

3.9.3 SCADA Data and PI System
The PI system specialises in the collection, processing, storage and display of time series
data. Powerco will use Pl to store the SCADA tag values from, initially, all the analogue
SCADA points (initially 2000 tags and to be increased to 5000). The current SCADA control

systems, Abbey Systems & Foxboro, feed the tag data to PI, which stores and processes the
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data. A strong feature of Pl is the way large amounts of data are stored and retrieved with
quick response time. The client tools for PI, ‘Data Link’ and ‘Process Book’ are available over

the Citrix portal. These are for viewing data and graphs in customisable interactive displays.

3.9.4 Ancillary Databases
Powerco operates ancillary electronic databases for control and issuing of installation
connection point (ICP) information to retailers, and to control hard copy drawings and

documents.

Powerco also maintains a comprehensive protection database for the management of settings

in numerical and electromechanical protection relays.

3.9.5 Manual Record Systems
In addition to the electronic systems, several manual recording systems are maintained, these
include:

e Zone substation drawings;

e Standard construction drawings;

e Equipment operating and service manuals;

e Manual maintenance records;

e Network operating information (system capacity information and operating policy);
e Policy documentation; and

e HV and LV schematic drawings.

3.9.6 Drawing Management System
The drawing management system is based on AutoManager (AM) Meridian and works in
conjunction with AutoCad drawing software to make up the complete drawing management
system. It is a database of all engineering drawings including substation schematics, structure
drawings, wiring diagrams, regulator stations, and metering stations. In addition there is a

separate environment that contains legal documents.

AM Meridian has the ability to attach an electronic copy of the drawing/document to the index

card. All drawings are indexed into the AM Meridian system.

3.9.7 Information Integrity and Improvement Actions
Extensive effort is made to ensure the integrity of the asset information. This includes auditing
of as-built information against the physical work, checking of GIS additions against the as-built
information and formal auditing. A comprehensive data management plan for the GIS is being

developed to ensure the quality of the asset data.
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A number of significant data and system rationalisation projects are continuing. These

projects are summarised below:

e The centralisation of asset location and attribute data into the GIS. A key goal of the
systems management is to make the GIS system the master for all spatial and
location data. This involves the synchronisation of information from ENS, the zone
substation database and other ancillary databases as a first step towards a
consolidated system. Other systems such as JD Edwards will contain a synchronised
copy of relevant asset information from GIS systems, and so will the GIS from other

systems.

e The centralisation of condition and maintenance data into JD Edwards. JD Edwards
will be the master for all maintenance and condition information. Inspection and
maintenance information is being captured but is presently analysed in ancillary

databases;

e Areplacement project for the GIS platform is underway to get in place a robust and
more flexible system to allow more interaction between systems and facilitate and

expand uses of the network data;
e “As-building” and redrawing critical zone substation drawings; and

e The complete implementation of the maintenance management functionality within JD
Edwards including the implementation of field mobility solution for all maintenance

data capture.

Certain data cleansing and enhancement projects have been identified post GIS
implementation. These will take advantage of the extra functionality that the new GIS will
provide. They include HV and LV connectivity in eastern areas and in Palmerston North, and
tidy up of high voltage conductor sizes. Ad hoc data cleaning takes place as part of normal

day to day operation where the need arises.
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4 ASSETS COVERED

4.1 Infrastructure Assets
This plan covers Powerco’s fixed electricity infrastructure assets as follows:

e Subtransmission network;

e Zone substations, including buildings;

e High voltage distribution networks;

e Distribution substations, transformers and switchgear;

e Low voltage distribution networks including consumer service connections;
e SCADA, protection and communication systems;

e Load control injection systems; and

e Stores and spares.

The infrastructure assets do not include:

e Land and buildings, apart from substation land and buildings;
e Consumer revenue meters and load control relays, which are owned by other parties;

e Non-network fixed assets such as motor vehicles, furniture and office equipment,

plant and tools; and

¢ Net financial assets.

4.2 Subtransmission Network Configuration
Powerco’s electricity network has extensive urban and rural networks serving Coromandel

Peninsula and east and south Waikato as far south as Kinleith, Tauranga and western Bay of
Plenty, Taranaki, Wanganui, Rangitikei, Manawatu, Tararua and Wairarapa as far south as

Cape Palliser.

The network comprises a subtransmission network, mostly at 33kV but with some 66kV,
supplying 101 zone substations. These are mostly 33 / 11kV, but a few are 33 / 6.6kV or 66 /
11kV. Some supply 22kV from 11 / 22kV transformers. A radial feeder network runs from the
zone substations throughout the service area. The subtransmission networks are described in

more detail in the following paragraphs, and are shown geographically on maps in Appendix 2.

Powerco’s network connects to Transpower’s grid at 66kV, 33kV and 11kV via 25 Transpower

grid exit points (GXPs). These are;
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Kopu Waikino Waihou
Hinuera Kinleith Tauranga
Mt Maunganui Te Matai Huirangi
Carrington Moturoa Stratford
Opunake Hawera Waverley
Ohakune Mataroa Brunswick
Wanganui Marton Bunnythorpe
Linton Mangamaire Masterton
Greytown

Details of the loads and capacities of these GXPs can be obtained from the transmission grid

planning documents published by Transpower.

Powerco’s subtransmission and distribution networks have generation connected of capacity

greater than 1 MW as follows (details of generation capacities are not provided here in case

there are commercial sensitivities):

Location

Hau Nui Wind Farm, Wairarapa
Mangorei Hydro, Taranaki

Motokawa Hydro, Taranaki

Tararua Wind Farm North, Manawatu
Tararua Wind Farm South, Manawatu
Patea Hydro, Wanganui

Kaimai Hydro, Tauranga

Palmerston North Landfill, Manawatu
Gas Generation Installation, Taranaki
Fertiliser Manufacturer, Tauranga

Oil Production Installation, Taranaki

Possible Future
Tirohia Landfill, Valley
Oil Production Installation, Taranaki

Windfarm, Taranaki

The majority of the rural subtransmission networks are of overhead construction, on wood or

concrete poles, but there are some cabled routes or sections of routes. Short lengths of 33kV
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cable are used at some zone substations. The load density in the service areas is relatively

low and thus many conductor sizes are light.

The subtransmission networks are shown geographically in Appendix 2.

4.3 Zone Substations
Zone substation transformer capacities range from 1.25MVA to 24MVA.

Substations supplying urban / industrial loads typically have two transformers, two incoming
33kV feeders and anywhere between 4 and 15 outgoing distribution voltage feeders, except in

the Wanganui and Valley areas where some single transformer substations are used.

For rural substations only one transformer is normally provided, and there are typically three to

six distribution voltage feeders.

There are two vector groups in use, Dyl11 in the centre of Tauranga city (conversion to YyO to
be complete by November 2007), the Valley region and the old Taranaki EPB area, and YyO in
the other regions. The difference in vector groups limits interconnection between regions, and

restricts the interchanging of transformers.

Details of zone substation capacities and security of supply classes are given in Section 6.

4.4 Distribution Networks

4.4.1 Manawatu Region
The Manawatu region has three areas, based on the areas of the electricity supply authorities

that used to operate them. These are Manawatu, Palmerston North and Tararua.

The Manawatu rural subtransmission network (ex Manawatu Oroua EPB) consists of an open
33kV ring feeding four substations around the periphery of Palmerston North and 33kV radial
feeders to Sanson and Kimbolton via Feilding. The Feilding substation supplies all Feilding’s

load. The 33kV circuits are predominately overhead construction on concrete poles.

Outlying suburbs and rural areas close to Palmerston North are supplied from the Kelvin
Grove, Milson, Kairanga and Turitea substations. These substations are located on the
periphery of Palmerston North. All of these substations are supplied by two 33kV circuits from
either Linton GXP or Bunnythorpe GXP. Turitea Substation has neutral earthing resistors to

limit faul levels.
The Palmerston North urban (ex PN MED) subtransmission network comprises three 33 /

11kV zone substations. Keith Street substation, at the north-eastern periphery of the urban

area of Palmerston North, is supplied by two 33kV circuits from Bunnythorpe and an
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interconnection to Kelvin Grove substation. Pascal Street substation, at the western end of the
City, takes supply via 33kV circuits from Bunnythorpe and Linton. Two circuits from Keith
Street and a single circuit from Pascal Street supply Main Street substation. All 33kV
subtransmission circuits are underground in the city area. 33kV circuits outside this area are of

overhead construction on concrete poles.

The Tararua network, formerly operated by the Tararua Electric Power Board, consists of four
zone substations supplied from Mangamaire GXP. It has two 33kV circuits feeding
Mangamutu substation, and a 33 kV ring feeding zone substations at Pongaroa, Alfredtown
and Eketahuna. Auto transformers exist at these zone substations — these will be converted to

standard YyO if the opportunity arises.

In FY2007, the Manawatu networks delivered 771GWh to consumers. Peak loadings supplied

in 2006 — 07 by zone substation are set out in Table 6.17

4.4.2 Taranaki Region
The Taranaki region has three areas, based on the areas of the electricity supply authorities

that used to operate them. These are New Plymouth, Taranaki and Egmont.

The New Plymouth subtransmission network consists of two 33kV cables supplying City
Substation from Carrington GXP, two 33kV lines from Carrington GXP and one 33kV line from
Huirangi GXP supplying Bell Block Substation, two 33kV cables owned by Powerco linking
New Plymouth Power Station (NPPS) and Moturoa GXP, and two 33kV lines from Huirangi
GXP to Mamaku Rd Substation.

The Taranaki subtransmission network is an interconnected network supplying twelve zone
substations from Huirangi GXP and Stratford GXP.

The Egmont subtransmission network supplies the south Taranaki area and consists of
Cambria Substation supplied via two oil filled 33kV cables, and four zone substations supplied
via two 33kV line closed rings from Hawera GXP. It also supplies three zone substations from

Opunake GXP via an interconnected 33KV line network.

In FY2007 the Taranaki network delivered 797 GWh to consumers. Peak loadings supplied in
2006 — 07 by zone substation are set out in Table 6.18.

4.4.3 Tauranga Region
The Tauranga region covers the western Bay of Plenty area from near Athenree, north of
Katikati to Otamarakau, east of Te Puke. Tauranga has significant industrial load and a major
port. The Bay of Plenty area has predominantly dairy and orchard load, particularly kiwifruit

and avocados.
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Tauranga has two areas based on the areas of the electricity supply authorities that used to
operate them. These are the ex Tauranga Electricity Limited network supplying Tauranga
CBD and the surrounding area, and the Tauranga EPB network, which supplies the
remainder. These areas used to be separately operated due to being supplied by transformers
with different vector groups, but the Dyl1 transformers have now been replaced with YyO

units, and integration of the networks is proceeding.

The subtransmission network in the Tauranga region is connected to the grid via Transpower
GXPs at Tauranga and Mt Maunganui, where supply is taken at 33kV and 11kV and Te Matai,
where supply is at 33 kV. It also connects to generation from the Kaimai hydro scheme and

generation at a fertiliser manufacturer.

Mt Maunganui GXP supplies Papamoa and Triton substations at 33kV by double circuit lines
and cables. This GXP also provides 11kV supply for the local Mt Maunganui area. A harbour
bridge cable links Triton with Tauranga City substation at 33kV.

Tauranga GXP supplies the substations at Waihi Rd, City, Otumoetai and Matua, Omokoroa,
Aongatete, Kauri Point and Welcome Bay by a network of lines and cables at 33kV.
Trustpower’s Kaimai generation feeds into the 33kV network at Greerton switching station. At
11kV, the GXP supplies a large suburban and surrounding rural area including Greerton, Pyes

Pa and Bethlehem out to the Kaimai Range.

Te Matai GXP supplies Te Puke and Pongakawa substations. A 33 kV line interconnects

Welcome Bay and Te Puke substations.

In FY 2007, the Tauranga network delivered 912 GWh to consumers. Peak loadings and

electricity supplied in 2006 — 07 by zone substation are set out in Table 6.19.

4.4.4 Valley Region
The Valley region covers the eastern area of the Waikato as far south as Kinleith, plus Waihi
and the Coromandel Peninsula. Several small towns have some industrial load, and the rural

area is predominantly dairy farming load.

The region has five grid exit points supplying Powerco’s network at 66, 33 and 11kV.

Kopu GXP supplies six substations on the Coromandel Peninsula and the Hauraki Plains at

66kV with a mixture of ring and radial feeds.

From Waikino GXP, 33kV lines run to Waihi, Whangamata, Waihi Beach and Paeroa also in a

mixture of ring and radial feeds.
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Waihou GXP supplies the Piako area. A 33kV meshed network supplies Morrinsville, Waitoa,
Farmer Rd, Piako and Walton Substations, although Walton and Morrinsville are operated in
radial configuration. Tahuna is a supplied via a radial spur from Waihou GXP. Mikkelsen Rd,

adjacent to Waihou GXP, is supplied by twin 33 kV connections.

Hinuera GXP supplies the area around Matamata, Tirau and Putaruru. The network consists
of single radial feeds to Tower Rd, Browne St and Putaruru via Tirau. This network can be

partially backed up via a 33 kV line between Walton and Browne St.

Kinleith GXP supplies at 33kV and 11kV. The 33kV network supplies two substations at
Tokoroa, Maraetai Rd and Baird Rd, and the two substations associated with the water

pumping stations for the Kinleith mill at Midway and Lakeside.

Supply at 11kV is taken from Kinleith GXP for the Kinleith mill site. A cogeneration plant is
connected to the Kinleith GXP.

In FY2007, the Valley network including the Kinleith mill, supplied 1265 GWh to its consumers.
Peak loadings and electricity supplied in 2006 — 07 by zone substation are set out in Table
6.20.

4.45 Wairarapa Region
The Wairarapa region covers the Wairarapa area from south of Eketahuna to Cape Palliser.
Masterton has significant industrial load. The Wairarapa area has predominantly dairy farming

load, although there are also many orchards and vineyards as well.

The network is supplied from Masterton GXP and Greytown GXP.

Masterton GXP supplies Akura and Te Ore Ore Substations in a ring. A single line eastwards
from Te Ore Ore supplies Awatoitoi and Tinui Substations. It supplies Norfolk and Chapel
Substations on a ring, which is part line and part cable. It also supplies Clareville Substation

via two lines and Gladstone Substation via a single line.
Greytown GXP supplies an interconnected line network which supplies Featherston and
Martinborough Substations by two lines each, and Kempton, Hau Nui and Tuhitarata

Substations by one line each.

In 2007, the Wairarapa network delivered 280 GWh to its consumers. Peak loadings and

electricity supplied in 2006 — 07 by zone substation are set out in Table 6.21.
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4.4.6 Wanganui Region
The Wanganui region covers the area from Waiouru in the north to Bulls in the south, and
includes the Rangitikei and Wanganui areas. The Wanganui network consists of four areas,
Wanganui, Marton, Taihape and Raetihi. Wanganui and Marton have significant industrial

load. The rural area has predominantly mixed farming load.

The Wanganui area is supplied from two Transpower GXPs at opposite sides of the city,
Wanganui GXP and Brunswick GXP. A 33kV line runs between these, passing through
substations at Peat St, Castlecliff, Beach Rd and Taupo Quay on the way. Hatricks Wharf
Substation is connected by 33kV line to Wanganui GXP and by 33kV cable and line to Peat
St. A radial line connects Peat St to Kai lwi Substation, and another connects Brunswick GXP
to Roberts Ave Substation. A radial line connects Wanganui GXP to Wanganui East
Substation, and two short radial lines connect Wanganui GXP to the adjacent Blink Bonnie
Substation.

The Marton area is supplied from Marton GXP. One line connects Marton GXP to Bulls
Substation. Another line connects Marton GXP to Arahina and Rata Substations, and a short

cable connects Marton GXP to the adjacent Pukepapa Substation.

The Taihape area is supplied from Mataroa GXP. It is connected to Taihape Substation by
three lines, two of which are in parallel, to form two circuits, and it is connected to Waiouru

Substation by a single line.

The Raetihi area is supplied from Ohakune GXP. There is a small embedded hydro generator
near Ohakune.

In FY2007, the Wanganui network deleivered 409 GWh to its consumers. Peak loadings and

electricity supplied in 2006 — 07 by zone substation are set out in Table 6.22.

4.5 Distribution Network Configuration

45.1 Central Business District Network Configuration
The networks in the Tauranga, Palmerston North, New Plymouth, Wanganui, Tokoroa and
Masterton Central Business Districts (CBDs) consist of highly interconnected 11kV radial
feeders. Switching points are provided at most 11kV / 400V transformer locations. There is a
high level of interconnection between adjacent 11kV feeders. The reticulation in the CBDs is
100% underground with cable sizes ranging from 70mm? to 300 mm?, aluminium or copper. In
some areas there are express feeders up to 630 mm?. 11kV switch automation is being
progressively introduced in key locations, and provision for future automation is being
provided at less critical locations. This configuration allows quick restoration of supply in fault

situations.
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The 400V network consists of radial circuits with a high degree of interconnection. The
interconnection between distribution substations is made at junction boxes located along the
400V circuits. The cable sizes are typically large (up to 0.5 sq inch copper). The 400V network
is 100% underground in the CBDs. Load can be transferred across the 400V network in some

locations.

The main streets of most towns in Powerco’s network have a typical urban network

configuration. In these towns the business district is largely or completely underground.

4.5.2 Suburban Network Configuration
Both 11kV and 400V urban distribution networks are interconnected radial networks. The level
of interconnection is moderate, commensurate with the reliability requirements. In general,
newer areas have underground reticulation while older areas are overhead. In some urban
areas, the distance and/or load between switching points is such that Powerco’s planning

criteria are not fully met. Load can be transferred across the 400V network in some locations.

4.5.3 Industrial and Commercial Consumer Network Configuration
The network configuration for large industrial customers is commensurate with the nature and
capacity of the customer’s load. Typically, for customers with a demand above 3MVA, dual
11kV feeders are available, providing a no-break supply for maintenance, or backup in the
event of a single fault. Automated or remote control of 11kV switching is provided for some
major customers. The cable and conductor sizes reflect the load size. In general, newer areas

have underground reticulation while older areas are overhead.

Due to the higher load currents, there is limited load transfer capacity through the 400V
network. Typically radial 400V feeders from the transformer to the consumer are provided. In
some industrial subdivisions 400V interconnection between feeders is provided using either

240mm? or 185mm? aluminium cable, but load transfer is limited.

4.5.4 Rural Network Configuration
The rural network consists of 11kV lines with isolators installed every 1-2 km in some regions.
This enables flexibility of switching, but presents a maintenance and reliability liability. A
number of 11kV spur lines are fused with dropout fuses. There is some interconnection
between feeders to allow backfeeding in maintenance and fault situations. Feeders are

overhead lines on wooden or concrete poles.
Line reclosers and sectionalisers are used in rural areas. Typically reclosers are placed at the

transition between urban and rural loads and between rural and remote rural loads.

Sectionalisers are used on some spur lines. Many reclosers are SCADA controlled.
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4.5.5 Remote Rural Network Configuration
Remote rural feeders are generally radial, with limited or no interconnection between adjacent
feeders. In some areas, 11kV isolators and 11kV dropout fuses are used to provide
discrimination and sectionalising under fault conditions. Some remote areas are supplied by

two phase lines, and a small number are supplied by single wire earth return (SWER).

Due to the scattered nature of the population there are no significant rural 400V networks.
Typically, the 400V network extends 100-200m under the main distribution voltage lines from

the distribution transformer to supply nearby loads.

Many of the remote rural coastal communities have been undergoing subdivision leading to
stress on the electricity networks that supply them, particularly during holiday periods.
Furthermore, there is a tendency that the consumers moving to these communities are used

to urban supply reliability and have consequent high expectations.

4.5.6 Kinleith Paper Mill
There is a significant distribution network owned and operated by Powerco supplying the
Kinleith pulp and paper mill near Tokoroa. It is a highly interconnected 11kV network
consisting of 58 km of overhead lines, 35 air break switches, 28 km of cable, 166 distribution

transformers and 243 indoor circuit breakers and switches.

4.5.7 Distribution Substation Configurations

Distribution substation configurations across the regions vary somewhat, as the organisations
predating Powerco used different substation arrangements. However, urban distribution
substations generally have a transformer and a low voltage fuse panel, and may have a ring
main unit. They may be enclosed within a consumer’s building, housed in a concrete block
walk-in enclosure, or berm mounted in a variety of enclosures. Sizes depend on load density
with typical sizes ranging from 500kVA to 1.5MVA capacity in CBD areas, and 200, 300 or
500kVA in suburban areas or 50 or 100kVA for life style type areas.

Rural distribution substations generally comprise a transformer on a pole with associated high
voltage fuse gear, and often low voltage fuses. Sizes range from 15kVA to 100kVA depending
on load density, with 15kVA generally used for remote rural areas (60A peak with ADMD at
zone substation level of 2kVA, or 13% utilisation) and 30 or 50kVA often used for dairy farm or

orchard areas.

45.8 Large Customers
For reasons of confidentiality and commercial sensitivity, Powerco is not disclosing details of

the loads of large customers.
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4.6 Protection and Control

4.6.1 Protection Assets
Protection relays or integrated controllers are used to detect, measure and initiate the

clearance of faults on a high voltage electricity network.

Protection systems include auxiliary equipment such as current and voltage measuring
transformers, communication interfaces, special function relays, auxiliary relays and

interconnecting wiring. They also include circuit breakers and auto-reclosers.

Protection equipment on Powerco’s network falls into the following categories:
e Electromechanical protection devices;

e Electronic protection devices;

e Digital protection devices; and

e Integrated protection devices.

4.6.2 SCADA and Communication Systems
The system control and data acquisition (SCADA) equipment is used to control and monitor
the networks remotely from the Network Operations Centre in New Plymouth. Powerco
operates two SCADA systems one supplied by Abbey Systems in the Western region and one

supplied by Foxboro in the Eastern region. They comprise:
e SCADA master stations located at the Network Operations Centre;
e Remote terminal units (RTUs) located at zone substations;

e RTUs located on the distribution network. This includes pole mounted and ground

mounted units;
e Microwave Systems; and

e Communication systems consisting of VHF, UHF or microwave radio circuits, optical fibre

and TelstraClear/Telecom leased circuits.

e Powerco owned Copper cable communication circuits

Communication hubs for the Abbey Systems SCADA at Hawera, Wanganui, Palmerston North
and Masterton, are connected through a wide area network (WAN) to the master station
located at the Network Operations Centre. Communication hubs for the Foxboro SCADA
system at Te Aroha and Tauranga are linked via a WAN to an operator station in the Network

Operations Centre.

A SCADA integration project is currently under way which will replace the Eastern SCADA

master Station and provide a commoninterface across Powerco.
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4.6.3

4.6.4

Load Control Systems
The load control system manages the electricity network by controlling network demand,
which can assist in deferring capacity related capital expenditure on the network. The load

control system comprises two main parts — the injection plant and the receivers.

Powerco’s injection plants vary in type, technology and age, but generally they are operated
under the control of the SCADA system and inject signals across the electrical network to
control the receivers in the field. Injection plants are installed at some GXPs and some zone
substations. The receivers are located at the point where the controllable load is connected.

They are generally owned by a third party, not Powerco.

The load control system is used to control water heating and other controllable loads, to
manage system peak demand, to provide load smoothing, to operate public lighting and to

meet other customer requirements.

Energy Measurement Systems

Powerco’s network includes metering voltage and current transformers at approximately 50
installations. The voltage and current transformers’ outputs are used to power measurement
devices and, in some cases, to operate other substation protection and control devices. The
metering units are calibrated and maintained to meet the requirements of the electricity
Governance Rules and Regulations. The metering units are embedded in the distribution

network and comprise:

e Outdoor metering units, pole mounted or ground mounted, which are part of the

network switching equipment; and

e Components of zone substations, including current transformers mounted on high
voltage bus bars, and voltage transformers forming part of the substation’s auxiliary
voltage supply.

4.7 The Assets by Category, Age and Condition

4.7.1

Assets Categories

The major categories of assets are:
e Overhead lines;
¢ Underground cables;
¢ Distribution transformers;
e Subtransmission (not zone substation) and distribution switchgear; and

e Zone substation assets

Total network replacement costs by asset category are shown in Figure 4.1 below. The asset

replacement costs are the ODV handbook standard replacement costs including replacement
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cost multipliers and traffic management allowances, and current replacement costs. The figure
does not include:

e Land; and

e Central control equipment.

Replacement Cost by Asset Category
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Figure 4.1: Replacement Cost by Asset Category.

4.7.2 The Assets by Age
The average Design Life and age of the distribution network is shown Table 4.1. The rules that
the ODV Handbook uses for determining equipment age have been applied, for example, line

age equates to pole age.

Asset replacement cost versus age graphs are presented below and indicate the overall age
of the assets. Certain groups of assets have unknown ages as installation records have been
lost or installation dates were not recorded. Asset numbers shown for the last two to three
years are low, as there have been delays in getting installed assets recorded in the GIS

system, from which these graphs are produced.

Table 4.1: Average Age of Assets

Asset Category Average Design Life Average Age at 30/06/06
(Weighted by Cost) (Weighted by Cost)"
Distribution Transformer 55.00 24.24
Underground Cable 49.46 21.51
Overhead Line 57.10 28.62
Zone Substation Assets 45.72 25.89
Subtransmission & Distribution Switchgear 37.41 22.01

! Improved data integrity over FY2007 plan.
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