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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

1.3

Purpose of the Plan

Powerco’s electricity network assets range in age from new to over 50 years old. The
management of these assets is critical for Powerco to provide an efficient and
effective electricity distribution service to its customers, and hence the end-use
consumers (i.e. our customers’ customers). This asset management plan intends to
demonstrate responsible management of the electricity network assets by Powerco

on behalf of its customers, consumers and shareholders.

A fundamental requirement for effective development and management of an
electricity network is effective network planning. The Asset Management Plan (AMP)
is the documented output of network planning, and provides short and long range

planning direction for network development, renewal and maintenance.

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 15 years from the financial year
beginning on 1 July 2006 (the 2007 financial year) until the year ending 30 June
2021. It updates the June 2005 issue of the Asset Management Plan. The main focus
of analysis is the first three to five years. Beyond this general forecasts are made
which are reviewed annually. Expenditure forecasts cover a ten year period from
FY2007 to FY2016.

Asset Management Performance Drivers and Stakeholders

The primary purpose of the asset management process at Powerco is to deliver the
required level of service in an economically efficient manner that meets the needs of

stakeholders. A balancing of the key drivers is required to achieve this purpose.
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The key asset management drivers are:

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

elements of this service 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.

Safety, environmental responsibility and risk management: These are important
drivers for delivering long term value to shareholders and maintaining 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.

To deliver the primary purpose of 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.
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Figure 1.1: The Asset Management Process Overview and Key Drivers

1.4 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:

1.4.1 Geographical Information System (GIS)
Powerco operates a GIS for the management of spatial asset information. The
software product used is Geonet. The system has been implemented although some
data and connectivity enhancement projects are still in progress as part of our drive
for continuous improvement. The system contains various levels of detail for the

different areas that make up the Powerco network.

1.4.2 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 scheduled for FY2007. Presently some

maintenance and condition information is captured electronically in the field.

The JD Edwards system provides comprehensive reporting on capital and
maintenance expenditure across the network as well as for Asset Management

Group activities.

1.4.3 SCADA Data and Pl System
The PI system specialises in the collection, processing, storage and display of time
series data. Powerco uses Pl to store the SCADA tag values from, initially, all
analogue SCADA points. The current SCADA control systems (Abbey Systems &
Foxboro) feed the tag data to PI, which stores and processes the data. A strong
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1.4.4

1.45

1.4.6

feature of PI 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.

Ancillary Databases

Powerco operates ancillary electronic databases for control and issuing of installation
connection point (ICP) information to retailers, and to control manual drawings and
documents. Where necessary these databases are reconciled to the GIS either

monthly or quarterly.

Powerco also maintains a comprehensive protection database for the management of

settings in numerical and electromechanical protection relays.

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;
¢ Manual maintenance records;

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

e HV and LV schematic drawings.

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. It also allows the user to “red line”, control revisions and print. All

drawings are indexed into the AM Meridian system.
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1.4.7

15

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 is being developed to ensure the quality of the asset data.

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.

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
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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 31/06/06
(Weighted by Cost) (Weighted by Cost)
Distribution Transformer 55.00 23.99
Underground Cable 49.44 21.30
Overhead Line 57.05 28.53
Zone Substation Assets 45.73 25.64
Subtransmission & Distribution Switchgear 37.51 22.64

Powerco Limited Asset Management Plan — Electricity Networks 2007 - 2021



Section
1

Subject Date Issued
Executive Summary 31 August 2006

Page 7

1.6

Total Asset Replacement Cost vs Age
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Figure 1.2: Total Asset Replacement Cost vs Age

The age profile for the entire infrastructure asset base, presented as a nine year
moving average, is given in Figure 1.2 above. The previous replacement costs used
to produce the profile (the white line in this figure) were those set out in Commerce
Commission’s ODV Handbook, however current experience has shown that actual

replacement costs are significantly higher than this. Approximate actual replacement

costs are:
e Distribution Transformers: 1.5 times ODV unit rate
e Overhead lines: 2.2 times ODV unit rate
e Underground cables: 1.8 times ODV unit rate
e Distribution Switchgear: 1.5 times ODV unit rate
e  Zone substation equipment: 1.3 times ODV unit rate

The bars on the graph in Figure 1.2 show the actual total replacement cost calculated
on these figures. The understated nature of the ODV based replacement costs for
renewal was noted in the previous AMP. Asset replacement profiles (showing

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

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.
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1.7

The specific target levels of service chosen are based on a balance of past practice,
economic factors, recognised international best practice and safety considerations.
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
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”.

The values set for the reliability indicators SAIDI, CAIDI and SAIFI are given in Table
1.2 below. The near-term targeted level of reliability has increased over previous
years to reflect a more realistic target, given current weather patterns and the nature

of the networks originally acquired.

Table 1.2: Reliability Performance Targets

SAIFI (B+C) SAIDI (B+C) CAIDI (B+C)
2.50 150 60
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
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1.8

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:
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.

Expenditure Forecasts

The forecast expenditure, including development, renewal and maintenance, over the

planning period, is given in Table 1.3 below:

Table 1.3: Network Expenditure Summary

Expenditure 2007 2008 2009 2010 2011
Development Expenditure 38,706 29,194 29,123 29,186 30,047
Renewal Expenditure 13,819 20,123 19,668 21,346 23,168
Capital Expenditure 52,525 49,317 48,791 50,532 53,215
Operations & Maintenance 24,226 24,601 24,382 24,667 24,216
Total 76,751 73,918 73,173 75,198 77,431

Expenditure 2012 2013 2014 2015 2016
Development Expenditure 30,111 30,175 30,239 30,304 30,304
Renewal Expenditure 25,146 27,295 29,629 32,163 34,915
Capital Expenditure 55,257 57,470 59,868 62,467 65,219
Operations & Maintenance 24,131 24,131 23,877 23,877 23,877
Total 79,389 81,601 83,745 86,343 89,096

Note: The year refers to financial year end 30 June. The expenditure has been stated in real terms in
$2006.
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1.9

These network expenditure forecasts, particularly renewal expenditure in forthcoming
years, are significantly higher than those previously forecast in the 2005 plan. The
increase in renewal expenditure forecasts has been due to the appropriate
recognition of the actual cost of renewing assets (as compared with the previous use
of ODV replacement costs, which do not properly reflect the brown-field nature of
renewal construction). The proper recognition of renewal costs is also shown in
Figure 1.2 above. The actual level of renewal work (i.e. expenditure) will be
dependant on the individual project and annual budget justification, and 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 to say that 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 FY2007 development expenditure is budgeted to be high due to the high levels
of customers connecting, particularly in the Eastern region. These levels are
projected to slow following in subsequent years. Powerco also spends beyond
budget due to unforeseen events, such as severe weather. Table 1.4 below
summarises the changes. For further details see section 6.15.4.

Table 1.4: Expenditure Comparison with 2006 AMP ($000)

Development Renewal Ops. & Total
Maint.
2006 AMP Total 38,706 13,819 24,226 76,751
2005 AMP Total (CPI Adjusted) 29,265 16,130 22,430 67,826
Variance -32.3% 14.3% -8.0% -13.2%

Performance Measurement, Evaluation and Improvement

Powerco’s overall system reliability performance for 2006, as measured by SAIDI,
was worse than target (211.5 actual compared to a target of 150). This target was not

achieved due to:

e One long duration outage (of between 21 and 24 hours duration) on

Coromandel Peninsula on 12 and 13 July 2005;
e A storm of tropical origin in Eastern Region on 24 and 25 January 2006;

e An outage that occurred during the night affecting Whitianga on 4 November
2005 (this occurred about one week before the line was due to be upgraded);

and
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e A Tauranga rain storm on 18 May 2005, which led to declaration of a civil
emergency, was highly localised and slow moving. It gave rise to heavy
rainfall having an average recurrence interval (up to 3 days) of 150 years.
This event did not affect Powerco’s network as much as it could have.

Significant Effects on SAIDI

35
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the Coromandel area
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E
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Figure 1.3: The effect of weather events on SAIDI

These events are illustrated in the SAIDI graph in Figure 1.3 above. Extracting these
adverse weather events leads to a SAIDI result of 148 minutes which is below the
target. Powerco’s ongoing efforts to improve the performance of its worst performing
feeders has resulted in the number of feeders not meeting FIDI targets improving yet

again. Refer Figure 1.4 below.

Feeders Not Meeting FIDI Targets
50
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40 ] ]
35
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Figure 1.4: Feeders not meeting FIDI Targets
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Powerco’s asset efficiency performance compared well against target for 2006.
Powerco’s ODRC/ICP was $3,085/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 and substation transformer utilisation
were in the good performance range when compared to national and international

benchmarks.

Powerco’s capital expenditure for 2006 was $70.3m, $14m above the planned
budget. The main reasons for the extra capital spend were the level of subdivision
activity, additional difficulties in carrying out the work, and increased material costs.

Powerco’s maintenance expenditure for 2006 was $26.6m, $3.1m above the planned
budget. The unfavourable maintenance cost performance was largely due to the high
numbers of reactive events and also due to some additional set-up costs in relation to

the implementation of the alliance field service contract with Tenix Alliance.
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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 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.

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
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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.

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.
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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.

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.
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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.

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.
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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

Powerco’s electricity network assets range in age from new to over 50 years old, and the
management of these assets is critical to Powerco’s provision of an efficient and effective
service to its 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. Effective network planning is a
fundamental requirement of the development and management of an electricity network. 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 Interaction with Corporate Planning and Objectives

3.3

3.4

3.5

351

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 reviewed by the Executive Team and the Network Asset
Strategy Manager. If appropriate, other members of the executive team address any issues arising

from the review. The Plan is then submitted to the Board for approval before disclosure.

Period Covered by the Plan

This Asset Management Plan covers a period of fifteen years beginning on 1 July 2006 and
continuing to 30 June 2021. It replaces the Asset Management Plan disclosed on 31 June
2005. The main focus of analysis is the first three to five years, for which plans are generally
firm. Beyond five years, general forecasts are made and reviewed annually. Expenditure
forecasts cover a ten-year period from FY2007 to FY2016. This Asset Management Plan was

approved by Powerco’s Board of Directors on 4 September 2006. .

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.

Asset Management Overview and Key Drivers

Powerco’s Mission and Values
The tenets of good asset management practice are reflected in Powerco’s Mission and Values

statements.

Powerco’s Mission is:
“To provide safe, reliable and economically efficient electricity and gas network

distribution services whilst achieving sustainable earnings”

Powerco’s values are:
e Acting with integrity. We will work honestly and fairly, operating professionally,
ethically and take ownership for our actions;
e Providing leadership and demonstrating teamwork. We will demonstrate the
behaviours, drive and commitment necessary to build respect, open communication

and cooperation;
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e 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;

e 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; and

e Committed 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.

3.5.2 Asset Management Performance 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:
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.

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

service, cost and asset investment.

Figure 1.13.2 below illustrates the relationship between the main stakeholders, drivers, and

the asset management process.
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Productivity
Commercial Efficiency

Consumers Government Owners

Environmental
Risk Management

Figure 3.2: Asset Management Process Overview and Key Drivers

3.5.3 Stakeholder Interests in the Asset Management Process
The diagram below illustrates the relationship between the main stakeholders and drivers and

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

3.5.3.1 Powerco’s Customers and End-Use Consumers
Powerco’s 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.

3.5.3.2 Powerco Owners
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 ODV are both key issues that impact on the owner’s investment

decisions.
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3.5.3.3

3.5.34

Government
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”.

The Government has recently published two more policy statements emphasizing the
importance of timely transmission investments and the importance of commercially realistic

incentives to invest in new infrastructure.

The Commerce Commission is responsible for the administration of the Information Disclosure
Regime. The Commerce Commission has also adopted a price path threshold and a quality
threshold, which have applied from 1 April 2004 for a 5-year regulatory period. These
thresholds are intended to compel lines businesses to maintain the quality of their services

while reducing prices in real terms.

The Electricity Commission now has jurisdiction over Powercao’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 dependant on certain conditions

being met.

The Ministry of Economic Development maintains responsibility for promotion of safety in the
electricity industry through the Energy Safety Service and registration of ongoing competence
of electrical workers. The proposed Energy Safety Review Bill, which is (at the time of writing)
shortly to be before the House will require energy utilities to establish Safety Management

Systems.

Other Stakeholders
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
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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.
3.5.4 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 planning process (refer Figure
3.4).

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 scoring and assessment to rank projects costing over $20,000
mandates an evaluation and balancing of the strategic values. Projects are ranked by scoring

them against a series of weighted strategic objectives as follows:

. Financial Performance;

) 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

. Regulatory Quality — SAIDI and SAIFI measures;

o 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;
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. Public/ Community Safety — impact on foreseeable minor or major safety hazards to
the public;
o 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
. 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;
o 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.
From these, a profile of strategic value per dollar spent by project is worked out. A portfolio of
potential projects can be worked into an efficient frontier to which a resource constraint (for
example, finanacial or contract resource availability) is applied. Projects are also analysed for
risk (ie the risk to the company if the project is not done) and this is taken into account in
project selection. Projects with high strategic value or high risk profile are selected for
execution while projects with low value are deferred.
3.6 Accountabilities and Responsibilities for Asset Management

3.6.1

Powerco’s Network Ownership and Management 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. 3.3.
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3.6.2 Asset Management Responsibilities at Powerco

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.
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3.6.3

3.7
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Figure 3.3: Powerco Business Model

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.

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.

Asset Management Process

The Asset Management Process is shown diagrammatically in Figure 3.4. It includes the
following processes:
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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;

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;

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

development, maintenance and operation of the assets;

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

maintenance and operating services on the network assets;

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

Maintain Asset Information: This process involves the maintenance and reporting

from the asset information databases.

Powerco Limited Asset Management Plan — Electricity Networks 2007 - 2021



Section
3

Subj
Bac

ect
kground And Objectives

Date Issued
31 August 2006

Page 28

i ]
]
| |
[}
I ]
Market & Competitor & T T oA Mananamant 1 Tactical Actions I } Agreement of » 1-“
Industry Best-Practice Information Governance and Management ] Business Improver_nent w TOall } Project Maintenance ;: = g g‘ g
] Management Policy processes | Management Programming | stimate 2 3 Tg’
Legislation and Regulatol Business . Management | | 3 EV Q
s Industry Requirements Planning Review Group Performance Measures Toffrom all | EeTE C—— | Relationship ———— me— . Sl
overnance Disclosure P | cesses Concent | Work || | Management! Manage Non Alliance Service Provision !
— . . _ ) P R ssue Worl | Governance | — |
Scoping Design Manage Set Service Provision [
Asset Owner Corporate Business Plan Target Costing Defects | 1 € Contract 2 ]
(B“Sé"gzsaﬁ;”"e' Corporate Governance Charter ] | | Contract - — ]
Delegated Authorities } [ | } Structure Service Provision !
| Performance,
| i i Contract 1 ]
Planning Cycle Asset 2 ) . | itori
g - | 9 &y Field Work Field Work Jf | Monitoring | 1
ME g } - | Information | Contract !
] o2 e A S . | Planning Cycle Asset 1 i ! v Preparation, 1
52 §2 | ManageAsse ‘ : : - i— w : w
22 BB i | A i Review Asset Develop Solutions To Desin, ! ‘T Aoorove Tendering And !
:| (& i Sipgylessd | e Management Meet Performance PP As built delivery } } Sgl:vice Negotiation }
HE 2|2 | \ﬁh Performance Requirements And |88 | ___ a | X ]
8|z e | Strategy Asset 1 | estment ™ | i | Providers !
4 & 212 ; y Policy ; Drivers Growth 9 A z i
s19 =lo i ] Annual Works Plan El o| £s% Manage 1
cle 2 I I Design, Construction 3 ot S5 oS -~ i |
sff @ i Value Asset i T =2 Service 1
514 i I M. it = tandard 4 3 ;
sls i Assets L R eview Delivery Compile Asset g z|8s¢ Provider i
=3 i < | Of Performance Management Plan, Network Operation Policy 2 Cll I ——W Performance ]
1 | eriorma i Asset Operating Standards 3 ]
i I From Existing Construction Y 3 v 1
! I B e T — 1
e } Assets Stgndard; And Manage Network Operation ] Manage i
Set i Operating Policy From ! Manage 9 |
- Solutions Deliver Monitor 1 Customer Programmes M
I .
Strategy Customer Network } Initiated Work And Projects 1
§ . 1 Interface Performance ! }
2 = " Compile Annual | 1 |
3 Set Dc;rri(;isd Works Plan And ] l i |
Q Investment Conceptual Scopes |  J ] e o i
S | Dispatch ]
2 | Network Manage 1
sl Lo 1 | Work Network 1
] Improve | Availability | 9
3 Network ol A ] T > 3
a nd Load o 3 2
@® [} | v =
3 Performance ) } Manage ! 53 2 48
| | Network 1 3 8|9 = 3
o T T T T Defects ! B o sle 2 9
1 ] ¢ Commissioning S 318 a 2
} Manage | i % 5
] 5 )
laints via retail Network =22 e =
Consumers Consumer Supply Issues and Consumer Complaints via retailers =} Manage Aet } g g S Z s
(via Retailers) [ Employee ccess ! zz[s g g
I } S3 3 o
i | Competency 1 g3 3
Billing ICP Data | ] 5| S
Process I o i 1
Requests for Customer Initiated Work (Direct to Powerco for Gas
Customers Information on Assets and their and via to Sewige_Pruviders
History and Performance for Electricity)
(toall pr{cesses) Yy Y v
i i " Network Switching Instructions R .
Financial [~ ' —— - oTmaion - Fault Information Permits Service Provider Undertakes
Systems 1 Maintain Asset Information Asset Condition Information Required Work
} Update And Network Status Information
paate An : : Fault Job Information
Asset i Maintain Asset Audit And Verify L As-Built and Asset Information
. Data ! . nformation
Information 1 Information Asset Informatio -
Systems |
L
Figure 3.4: Powerco’s Asset Management Process Map.

Powerco Limited Asset Management Plan — Electricity Networks 2007 - 2021



Section Subject Date Issued Page 29
3 Background And Objectives 31 August 2006

3.8 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 Manual Records and drawing management system.

3.8.1 Geographical Information System (GIS)
Powerco operates a GIS for the management of spatial asset information. The software
product used is Geonet. The system has been implemented although some data and
connectivity enhancement projects are still in progress. The system 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 Distribution transformers;

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

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

GIS functionality is provided by full Geonet Licences for full users, Citrix based viewers for mid
range users, and intranet viewers for other users. The GIS is the master system for current
distribution system assets. The JD Edwards maintenance, work management and financial
systems operate as slave systems off the GIS asset information. Some “master” asset data
presently stored in the Gentrack billing system and ENS is being transferred to GIS, following
this, ENS will be decommissioned.

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 Geonet and the Asset

Master System, a module of Geonet, and in other proprietary databases.
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3.8.2

3.8.3

3.84

3.8.5

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 2006 - 07. 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 analogue SCADA
points. The current SCADA control systems, Abbey Systems & Foxboro, feed the tag data to
PI1, 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 PI, ‘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 manual drawings and
documents. Where necessary these databases are reconciled to the GIS either monthly or

quarterly.

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

in numerical and electromechanical protection relays.

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.
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3.8.6 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. It also allows the user to “red line”, control revisions and print. All drawings are indexed

into the AM Meridian system.

3.8.7 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 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 feature of
the project is to make the GIS system the master for all asset records. The project
involves the transfer of information from ENS, the zone substation database and other
ancillary databases. Other systems such as JD Edwards will contain a synchronised

copy of essential asset information from GIS 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 The capture of age data for assets of unknown age;
o Afull review of the Geonet GIS system and user needs for spatial information;
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.
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4 ASSETS COVERED

4.1 Infrastructure Assets
This plan covers the electricity infrastructure assets owned by Powerco Limited. These are all

network fixed assets:
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

e 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:

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

Moangawhango Valley Hydro, Wanganui

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

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.
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4.3 Zone Substations

4.4

44.1

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 single transformer substations are generally 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, Dy11 in the centre of Tauranga city, the Valley region and
the old Taranaki EPB area, and YyO0 in the other regions. The difference in vector groups limits
interconnection between regions, and restricts the interchanging of transformers. Conversion
of the Tauranga city area to YyO is in progress. Waihi Rd Substation has been changed to
Yy0, and Tauranga City substation is programmed for changing as part of a major upgrade in
2008.

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

Distribution Networks

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 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 fault levels.

The Palmerston North urban 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 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
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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.

In FY2005, the Manawatu networks delivered 747GWh to consumers. Peak loadings supplied

in 2005 — 06 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 FY2005 the Taranaki network delivered 768GWh to consumers. Peak loadings supplied in
2005 - 06 by zone substation are set out in Table 6.18.

443 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.

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
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CBD and the surrounding area, and the Tauranga EPB network, which supplies the

remainder.

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 2005, the Tauranga network delivered 847GWh to consumers. Peak loadings and

electricity supplied in 2005 — 06 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.

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.
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4.4.5

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 FY2005, the Valley network including the Kinleith mill, supplied 1278GWh to its consumers.
Peak loadings and electricity supplied in 2005 — 06 by zone substation are set out in Table
6.20.

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 2005, the Wairarapa network delivered 262GWh to its consumers. Peak loadings and

electricity supplied in 2005 — 06 by zone subatation are set out in Table 6.21.

4.45 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.
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4.5

45.1

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 Iwi 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 FY2005, the Wanganui network deleivered 389GWh to its consumers. Peak loadings and

electricity supplied in 2005 — 06 by zone substation are set out in Table 6.22.

Distribution Network Configuration

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.
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
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45.2

4.5.3

4.5.4

4.5.5

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.

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.

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.

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.

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).
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4.5.6

4.5.7

4.5.8

4.6

45.1

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.

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.

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.

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

the loads of large customers.

Protection and Control

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

clearance of faults on a high voltage electricity network.
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4.6.6

4.6.7

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;

¢ Digital protection devices; and

e Integrated protection devices.

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.

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 provide a common interface

across Powerco.

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
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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.

4.6.8 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 embedded in the distribution network and comprise:

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

network switching equipment; and

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

45.1 Assets Categories

The major categories of assets are:

Overhead lines;

Underground cables;

Distribution transformers;

Subtransmission (not zone substation) and distribution switchgear; and

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

cost multipliers and traffic management allowances, and current replacement costs. The

figure does not include:

Land; and

Central control equipment.
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4.7.2

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

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 31/06/06
(Weighted by Cost) (Weighted by Cost)
Distribution Transformer 55.00 23.99
Underground Cable 49.44 21.30
Overhead Line 57.05 28.53
Zone Substation Assets 45.73 25.64
Subtransmission & Distribution Switchgear 37.51 22.64

Age profiles give a macro perspective of asset replacement projections, although actual asset
replacement is normally driven from known asset condition.

The age profiles have been derived from the electricity network ODV using standard
replacement costs and multipliers. 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
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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 projects - while these tend to have a
capital efficiency of between only 15 to 40%, they can still represent the best renewal

or development option.
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Figure 4.2: Total Asset Replacement Cost vs Age.

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

average, is given in Figure 4.2 above. The previous replacement costs used to produce the

profile (the white line in this figure) were those set out in Commerce Commission’s ODV

Handbook, however current experience has shown that actual replacement costs are

significantly higher than this. Approximate actual replacement costs are:

Distribution Transformers: 1.5 times ODV unit rate
Overhead lines: 2.2 times ODV unit rate
Underground cables: 1.8 times ODV unit rate
Distribution Switchgear: 1.5 times ODV unit rate
Zone substation equipment: 1.3 times ODV unit rate
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The bars on the graph in Figure 4.2 show the actual total replacement cost calculated on
these figures. The understated nature of the ODV based replacement costs for renewal was
noted in the previous AMP.

In Figures 4.3 to 4.7, the bar graphs show raw data, and the red line is a nine-year moving
average. How the unknown age assets have been assigned can be clearly seen. A single bar
at the right hand end of the graphs represents assets over their standard design life. It should
be noted that equipment with different design lives are included in these graphs. Graphs

showing replacement cost against year of replacement are included in Section 6.13.

Overhead Line Replacement Cost vs Age
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Figure 4.3: Overhead Line Replacement Cost vs Age
Figure 4.3 shows a graph of ODV and current overhead line replacement cost against age. It

includes overhead lines and their replacement cost multipliers, overhead service connections
and associated traffic management. There is a large hump of replacement value amongst line
assets with an age of between 15 years and 35 years. Lines have a standard useful life of
between 45 and 60 years and the graph indicates that a wave of line renewal activity is
coming over the next 20 years. This is in common with many other line companies in New
Zealand, Australia and the UK.
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Underground Cable Replacement Cost vs Age
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Figure 4.4: Underground Cable Replacement Cost vs Age

Figure 4.4 shows a graph of ODV and current underground replacement cost against age. It
includes underground cables and their replacement cost multipliers, underground service
connections and associated traffic management. Prior to 35 years ago, Figure 4.4 shows that
little cable had been installed. The age profiles show that little cable replacement will be
required as cables have a standard life of 40 to 70 years. However an increasing number of
early XLPE insulated cables are being found to need replacement before their standard lives
because of water treeing in the insulation, screen corrosion, poorly adhering semicon layers or
other manufacturing defects.

Distribution Transformer Replacement Cost vs Age
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Figure 4.5: Distribution Transformer Replacement Cost vs Age.
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Figure 4.5 shows a graph of ODV and current distribution transformer replacement cost
against age. It shows that the distribution transformer population is relatively young, and few
will require replacement in the near future, although some in harsh coastal environments are
requiring replacement before their standard lives. Most distribution transformer replacement
occurs due to changed capacity requirements. The large bars are years into which

transformers of unknown age have been assigned.

Figure 4.6 shows a graph of ODV and current switchgear replacement cost against age. It can
be seen that network switchgear exhibits a constant age profile over its population except for
the years to which switchgear of unknown age has been assigned. Some types of switchgear
are being replaced before their standard lives due to safety issues. A large quantity of
distribution switchgear, particularly overhead switchgear, has been installed without its date of
installation being recorded.

Switchgear Replacement Cost vs Age
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Figure 4.6: Switchgear Replacement Cost vs Age.

Figure 4.6 shows a graph of ODV and current switchgear replacement cost against age. It can
be seen that network switchgear exhibits a constant age profile over its population except for
the years to which switchgear of unknown age has been assigned. Some types of switchgear
are being replaced before their standard lives due to safety issues. A large quantity of
distribution switchgear, particularly overhead switchgear, has been installed without its date of
installation being recorded.
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Zone Substation Equipment Replacement Cost vs Age
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Figure 4.7: Zone Substation Equipment Replacement Cost vs Age.

Figure 4.7 shows a graph of ODV and current zone substation equipment replacement cost
against age. It includes all zone substation equipment and buildings but excludes land. Note
that due to their 45 year life, a large number of 11 kV switchboards installed in the 1960s and
1970s will require replacement on an ongoing basis from now on. The large amount of over
design life equipment is largely load control and other electronic equipment with a short
standard life.

4.7.3 Asset Condition

4.7.3.1 Summary
All infrastructure assets are maintained to a level commensurate with the nature of the asset,
the environmental conditions and the required reliability.

Asset condition is monitored through inspection and condition monitoring techniques.
Maintenance strategies may be time based, condition based or reliability based, depending on
the type of asset and the maintenance records available. As condition monitoring and failure

mode data is gathered, time-based maintenance will become less common.

4.7.3.2 Overhead Line Condition
Condition monitoring shows that most lines are in the condition expected for their age,
although some in harsh coastal areas have deteriorated more quickly than expected. Steel
core corrosion in ACSR conductors is a problem in coastal areas, and some older copper
conductors have become work hardened by wind movement and load cycling.

A tendency to fail has been noted on kidney strain insulators, although wholesale replacement

is not considered justified. These insulators tend to be located on older wood poles and
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4.7.4

4.7.5

programmed pole replacement will eventually phase them out. Polymer strain insulators are

used on some replacement structures.

Crossarm and insulator replacement is being undertaken to maintain the condition at the

overall line asset.

Subtransmission Cable Condition

Subtransmission cables and distribution cables are generally in good condition commensurate
with their age. The majority of failures are caused by third party damage by contractors
excavating in road reserves. Some failures have been attributed to joint failure, poor

manufacture of early XLPE cables and poor installation.

The 33kV cables from Carrington GXP to City substation have suffered three internal cable
faults in recent times, and have been found to have corroding aluminium conductors and
screens, voids under the semi-conducting layers, and water treeing and contamination in the

insulation. Replacement of these cables is scheduled for 2007 and 2008 financial years.

The 33kV oil filled cables in Palmerston North are more than thirty years old. Design
shortcomings in joints of the type used on these cables have been identified elsewhere, and
an investigation is ongoing to determine whether the cables need derating to protect the joints.
They may need to be replaced prematurely if the cost of fault repairs becomes uneconomic or

if the derating required is too severe.

For other 33kV cables no replacement due to age or condition is expected during the period

covered by this plan.

Distribution Cable Condition

Distribution cables are generally in good condition, commensurate with their age.
Underground construction commenced in the 1950s. The early cables were paper insulated
lead covered (PILC) type, which have a life expectancy of seventy years provided they are not
moved. Some early 11kV PILC cables in the New Plymouth area have brittle lead sheaths,
prone to cracking. These cannot be moved, and where cables are grouped in a common

trench, jointing is difficult.

Other cables that may require early replacement are aluminium XLPE cables installed in the
late 1960s and 1970s. These were first generation XLPE cables, manufactured using tape
semi-conducting layers and water-curing. This, coupled with a lack of knowledge and

subsequent poor handling of cables during installation, has resulted in some cable failures.
Early 11kV XLPE cables, installed prior to 1975 in the Tauranga area, especially smaller

25mm cables, have a tendency to fail. A replacement programme is proceeding for circuit

segments where the reliability impact of a failure is expected to be significant. The problem
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4.7.6

4.7.7

4.7.8

appears to be poor installation methods and exposure to fault level above their rating as well

as poor cable manufacturing.

In the CBDs of main centres such as Tauranga and Palmerston North, the sustained levels of
load growth mean that many of the distribution cables do not now have adequate capacity to
provide a full N-1 security level. Whilst, all supply was able to be restored after the Main St
substation fire in February 2006, the situation was aided by the benign weather conditions at
the time, and feeder intertie projects have since been completed in response. The Tauranga

CBD distribution network is being upgraded.

LV Cable Condition
No 400V cables were installed prior to the 1950s. Early cables were PILC construction with a

70 year expected total life.

Powerco’s inspection of older 400V cables during excavation works indicates that they are not
ageing more than expected. It is not expected that any significant replacement will be
required prior to 2010 except for some single core aluminium conductor cable with only a
single layer of insulation - it is possible that the insulation breakdown may require its

replacement prior to the forecast replacement date. This is being monitored.

Distribution Transformer Condition

Condition monitoring shows that most transformers are in a condition that would be expected
for their age, although some in harsh coastal areas have deteriorated faster than expected.
The condition of urban ground-mounted transformers is monitored frequently to ensure both
service performance and public safety. These assets are maintained to a high-standard of

condition, appropriate for their location and age.

33kV and 11kV Switchgear Condition
Overhead 33kV and 11kV switchgear is inspected in conjunction with line or transformer
inspections. These assets are in the condition to be expected for their age and location.

Greater maintenance or earlier replacement is undertaken in costal areas when necessary.

The condition of urban ground-mounted switchgear is monitored frequently to ensure
serviceability and public safety. Other than the exceptions noted below, these assets are in

good condition as appropriate for their location and age.

Several failures of one type of oil filled ring main unit have occurred as a result of apparent
poor design, poor assembly or water ingress. Some remedial work has been carried out in
accordance with the manufacturer’s instructions. Operating restrictions are in place for this

switchgear, and a renewal program has been established in advance of its design life.
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4.7.9

4.8

4.8.1

4.8.2

4.8.2

4.8.3

A significant amount of Magnefix resin insulated switchgear is in service, but the majority is in
good condition and is housed in dry, clean environments. Replacement is planned only where
the Magnefix current rating is causing operating restrictions or where the units are open points
between feeders.

Zone Substation Condition

Significant condition monitoring is undertaken on the zone substation assets, and most are in
good condition. Older switchboards or individual circuit breakers have been identified as
requiring replacement due to condition, lack of earthing equipment or lack of replacement

spare parts.

Justification for the Assets

General

Electricity distribution networks follow the philosophy that, despite the associated hardships, in
community, society is better off than if all people acted individually. Network assets are
required to deliver electricity from generating sources to many consumers. They range from
subtransmission assets down to low voltage reticulation along a residential street. Powerco

uses several voltages for different distribution distances.

Subtransmission Assets

Subtransmission assets carry electricity at 66kV or 33kV from the Transpower or generating
company connection points to zone substations, although other voltages could be used in the
future. To provide a reliable supply of electricity to the zone substations, redundancy is built
into the network in many locations by means of duplicated or interconnected lines. As a large
number of consumers lose supply if a zone substation fails, a highly reliable subtransmission
network is required. However, the levels of security required by Powerco’s standards at zone

substations are not always achieved.

Zone Substation Assets

Zone substations convert subtransmission voltage levels of 66kV or 33kV to distribution
voltage levels of 22kV, 11kV or 6.6kV. They are required because voltages above 22kV are
not an economically viable means of distributing electricity to individual consumers or groups

of consumers except for single customers with a load above about 8 MVA.

In many cases equipment redundancy is provided at zone substations so that supply can be
maintained in the event of an equipment failure and maintenance can be performed without a

supply interruption. For the security levels required or achieved at individual substations.

High Voltage Distribution Assets
Electricity is distributed to consumers or groups of consumers using 22kV or 11kV lines or

cables. These voltages can distribute electricity for many kilometres depending on the load.
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As low voltage reticulation is limited to around 400m, distribution voltage feeders constitute a
significant part of the network’s total assets.
Switches are installed at intervals along feeders, to provide interconnection between adjacent
feeders, to enable supply to be restored in the event of a fault and to minimise supply
interruptions for maintenance.

4.8.4 Distribution Substation Assets
Distribution substations convert distribution voltages to 230/400V for consumers to use. They
are located close to groups of consumers, as these voltages cannot be distributed more than
about 400m without excessive voltage drop.

4.8.5 Low Voltage Reticulation Assets
Low Voltage (LV) assets consist of 400V lines, cables, link boxes and pillar-boxes. Consumers
connect to Powerco’s network either by a cable from a service pillar, usually located on the
boundary of the property, or by an overhead service line from a pole mounted fuse.
Ownership of service lines varies depending on the policy in place at the time of installation,
but they are generally owned by consumers.

4.8.6 Protection, Control and Communication Assets
Other network assets are Powerco’s protection, SCADA, radio, microwave and cable
communication systems. These systems are used to protect, monitor and control the status of
the network and to enable some assets to be operated remotely.

4.8.7 Load Control Assets

Load control equipment benefits the entire electricity industry by improving the load factor of
electricity demand. An improved load factor means less need for expensive peaking
generation and lower installed capacity of transmission equipment and some distribution
network equipment. With Demand Side Management (DSM) taking on increasing importance,

the need for effective and reliable load control systems is becoming more important.
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5 PERFORMANCE LEVELS

51

5.2

521

5.2.2

Introduction
This section of the plan outlines the performance levels required from the network

assets. It deals with consumer related service requirements and other requirements

relating to the business drivers.

Key performance drivers were described briefly in Section 3. Each aspect of

performance is described in detail in the following sections.

Levels of Consumer Service Performance

Overview

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 target levels of service chosen are based on a balance of past practice,
consultation with customer and consumer groups, economic factors, recognised
international best practice and safety considerations. 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 individual submissions,
conducted during the industry restructuring process. In setting these criteria Powerco
believes it achieves an appropriate balance between legislative, regulatory, owner

requirements and consumer expectations.

Consumer Consultation - Price Quality Trade-off

Powerco’s consumer consultation programme has comprised a series of “focus
group” type meetings in provincial centres within each of the network regions. During
the year different groups in every region were consulted through special meetings.
These focus group discussions took place with various ‘consumer types’ as

represented by the following bodies.

Consumer Type Representative Body

Industrial and Commercial Local economic development agency and / or Chamber of

Commerce
Urban Territorial Local Authorities and Electricity Retailers
Rural and Remote Rural Federated Farmers and identified interest groups
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Much of the consultation programme has centred on educating the focus group
members on the structure and quirks of the electricity distribution industry, and on
covering things such as the forth coming capital development and renewal
programme. Once these things have been dealt with, meaningful dialogue on the

price quality tradeoff issue can begin.

The rural communities have been interested in what renewal and maintenance
activities are underway locally. Debates about the 2013 issue and the regulators
desire to remove cross subsidisation of rural distribution have not yet arisen because
the matters are complex and some way off into the future. Powerco is keen for these

debates to start because regulatory certainty on these issues is important.

Integration of the feedback from the consultation into the network planning process is
resulting in better targeting of the feeder upgrades. In addition, consultation with the
community on future works plans prepares the way for the work to happen, as in the
case of the second 66kV line to Whitianga where obtaining easements and resource

consent has been proving to be a difficult and time consuming job.

The “Cost of Non Supply” has been a topic of attention amongst certain industrial
users. Rural consumers, particularly intensive dairy farmers and perhaps horticultural
consumers, have been concerned with their growing need for better reliability and
quality of supply and the implications of an inevitably higher cost of supply to more
remote locations and alternative arrangements for ensuring ongoing availability that

might be feasible.

In FY2004 Powerco received the results of a telephone survey of consumer views on
the reliability of the electricity supply received from Powerco and their willingness to

pay for an improvement to it.

The results of the telephone survey helped platform more focused discussion on price
and quality issues during 2005 and 2006. This embraced a broad consultation
programme with representative groups drawn from each of Powerco’s network

regions.

Community aspirations as reflected in the dialogue occurring have been integrated

into the planning process and are referred to throughout Section 6.
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5.2.3

5231

5.23.2

Definition of Consumer Service and Service Performance
For the purpose of this plan, it is assumed that the consumer’s 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 limits, and within targeted levels of reliability”.

The three key elements of the service performance definition are:

Reliability
The reliability service component is a function of:

e Asset design, the most important mechanism being built-in equipment
redundancy, referred to as the security level, so that the failure of any one
component does not lead to a non-restorable supply outage. Powerco has
developed security criteria for the subtransmission and distribution network
and these are key inputs into the planning process. The security criteria are

discussed in Section 6 of this plan;
e Asset type, that is, the inherent reliability of the asset

e Asset condition where this affects the likelihood of failure of a component;

and

e Operation and maintenance practices minimising the effects of planned

equipment outages.

Powerco uses all endeavours as a reasonable and prudent network operator to

provide continuous service within the limitations of the network design.

Capacity

The capacity service component needs to be considered in two parts.

Firstly, for medium term network planning, consumer load requirements are taken as
the present load on the network plus provision for load growth over five years. The
load is taken at the network distribution feeder level. Five years is chosen as this is
the lead time in which most network additions can be planned, designed and
implemented. The network must be capable of meeting the demand until any
necessary reinforcements or additions can be brought into service. The capacity
targets are discussed as a planning criterion for network development planning in

Section 6 of this plan.

Secondly, for an individual consumer connection the ‘consumer load requirement’ is

the present consumers’ load, typically measured at point of common coupling on the
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400V network. Powerco aims to meet this requirement. In most parts of the network
there is spare capacity available in the 400V network to accommodate individual
consumer load growth, however, changes to individual consumers load (or the
addition of new consumers) is subject to Powercao’s investment policy.
5.2.3.3 Supply Quality
The elements of supply quality are:
e Voltage: Maintenance of the voltage at the consumers’ point of connection
within statutory voltage limits;
e Momentary voltage fluctuations: Momentary variation of voltage outside
statutory limits; and
e Harmonics: Distortion of the voltage waveform.
Maintenance of frequency is not presently under the control of Powerco except for
under frequency load shedding relays at zone substations.
5.2.4 Reliability Targets

Powerco’s reliability targets vary according to the perceived needs and preferences of
the different types of consumer and what is practical to achieve within the constraints
of economic and technical feasibility. The reliability targets are quantified by indices
of interruption duration (SAIDI) and frequency of interruption (SAIFI). Fault response
and repair times affect the duration of interruptions. The reliability targets assume

normal weather conditions.

Powerco sets reliability targets at a network and feeder level based on five different

types of consumer. Of these, four types concern small to medium sized consumers:
e Commercial/CBD;
e Urban residential;
e Rural; and

e Remote rural.

The fifth category embraces large industrial users who consume large quantities of
electricity. For these consumers, special needs such as reliability and voltage

stability can be accommodated by negotiation.

Each distribution feeder is assigned a feeder class that best encompasses the types
of consumers connected to the feeder. In some instances the feeder class changes
from a higher to lower class along the feeder. Where this occurs, a distribution
recloser or other protection element is often used. Feeder level reliability targets are

an approximation of individual consumer reliability needs.
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Acceptable reliability performance is performance equal to or better than the
performance indices stated in Table 5.1 below. This table indicates the average and

maximum (worst case) thresholds for feeder class reliability performance.

Table 5.1: Reliability Performance Targets by Feeder (Consumer) Type.

Typical Consumer Large Commercial Urban Rural Remote Unit
Type Industrial Rural
Powerco Feeder F1 F2 F3 F4 F5
Class
Average number of 5 100 800 500 250
consumers on feeder
class
SAIFI (average for 0.33 0.33 0.5 2 3 interruptions
RSS) per year
CAIDI (average for 45 45 45 90 150 minutes per
class) interruption
SAIDI (average for 15 15 23 180 450 minutes per
class) consumer
per year
Maximum No. of auto- - - - 16 24 reclose
recloses shots per
year
Maximum No. of 0.5 1.0 15 4 6 interruptions
Interruptions per year
Maximum average 60 60 120 150 180 minutes per
outage duration interruption
Feeder interruption 30 60 180 600 1080 minutes per
duration index (FIDI) feeder per
year

Note: The reliability performance stated in the table above excludes the performance of the network
upstream of the feeder.

The network reliability targets have been further disaggregated by outage class for
the next four years and this is shown in Table 5.2 below. Class B outages relate to
planned outages on the Powerco network and class C outages relate to unplanned
outages (faults) on the Powerco network. The near term reliability targets have been
set to more realistic levels given present weather patterns and actual reliability
performance. The performance of the transmission network and generators is
excluded from Table 5.2 below. The targets represent what is considered good
performance for the types of consumers served and the terrain covered. The targets
across coming years are maintained at the same level in acknowledgement that

reliability performance has been short of target in recent years.
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Table 5.2: Network Reliability Performance by Class and Year.
Measure Outage Year Unit
e 2007 2008 2009 2010
SAIDI B 20 20 20 20 Minutes per consumer per year
C 130 130 130 130
SAIFI B 0.14 0.14 0.14 0.14 Interruptions per year
C 2.36 2.36 2.36 2.36
CAIDI B 143 143 143 143 Minutes per interruption
C 55 55 55 55
SAIFI B+C 2.5 2.5 2.5 2.5 Interruptions per year
SAIDI B+C 150 150 150 150 Minutes per consumer per year
CAIDI B+C 60 60 60 60 Minutes per interruption

525

Reliability performance of worst performing feeders is monitored every month on a

twelve month rolling basis as part of the performance engineering process. Actions

to improve network performance are incorporated into the works plan each year or

during the year when required.

Capacity Targets

Capacity management at distribution level is an integral part of the planning process.

Closely associated with the concepts of asset utilisation (Section 5.3.3), load vs

capacity targets are key planning criteria that drive the need to spend development

capex.

There are four perspectives that determine capacity in an electricity distribution

network:

e The normal operational capacity of an asset (usually this is dictated by the

temperature that the asset is allowed to operate at under normal conditions);

e The ability of the asset to maintain adequate voltage;

e The fault capacity of an asset, either thermal or mechanical; and

e The asset’s economic capacity (that is where the marginal cost of increasing

the conductor size equates to the marginal cost of NPV of losses).

Network asset capacity is usually dictated by the operational temperatures set out in

Table 5.3. Network capacity is monitored through the Long Term, Medium Term and

Short Term planning process with improvement initiatives included in the works plan.
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Table 5.3: Target Maximum Temperatures for Capacity Constraints.

Asset Normal Operation - Maximum Fault Conditions — Maximum
Temperatures Temperatures

XLPE cable conductor 90°C 250°C

PILC cable conductor 65°C 160°C

AAAC Overhead Line 50°C 250°C

PVC Covered Overhead Line 50°C 160°C

ACSR Overhead Line 50°C 600°C
Transformer Hot Spot 115°C -

(Emergency)

5.2.6 Quality Targets

Quality of supply targets are considered in the context of:
e Voltage regulation;
e Momentary voltage fluctuations; and

e Harmonics.

Powerco’s voltage regulation targets are in line with statutory requirements, which are
that the voltage shall be maintained within #6% at the consumer’s point of
connection. Performance outside the target is usually indicated by low voltage
complaints from consumers. Corrective action is taken as soon as possible after the

performance gap is identified.

Presently there are no statutory requirements in respect of transient fluctuations from

the statutory voltage limits.

Increasing use of electronic devices is resulting in a progressive deterioration of
waveform quality and it is likely that further measures will need to be introduced and
enforced to monitor and control harmonics over the next decade. Harmonics also

affect neutral and transformer ratings.

5.2.7 Other Consumer Service Target Levels
There are other performance targets that are lead indicators for the consumer service
aspects of service performance. They provide insight into the underlying
performance of the network, which ultimately delivers the various elements of service

performance.

Security of supply is a key lead indicator of service performance and targets are
discussed in Section 6 of this plan.
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5.2.8 Targeted Number of Faults per km of line
This measure, considered with demographic factors, helps to identify reliability
improvement options that are worth pursuing, such as line segmentation, upgrades
and additional feeders. Regionally, comparing results identifies where improvements
can be made through researching the cause of poor fault/km performance.

Table 5.4: Targeted Future Average Number of Faults per 100 km per year.

Voltage Average No. of Faults per 100km per year
2007 2008 2009 2010
6.6kV 10.63 10.63 10.63 10.63
11kV 11.3 11.3 11.3 11.3
22kV 11.0 11.0 11.0 11.0
33kV 6.9 6.9 6.9 6.9
66kV 55 5.5 5.5 5.5

5.2.9 Targeted Number of Interruptions

The targeted number of interruptions is given below in Table 5.5.

Table 5.5: Targeted Average Number of Interruptions.

Interruption Type Average No of Interruptions
2007 2008 2009 2010
Planned Interruption by 831 831 831 831

Powerco (class B)

Unplanned interruptions by 1830 1830 1830 1830
Powerco (class C)

5.2.10 Fault Reporting and Dispatch Processes

Although the Fault Recording and Dispatch process is not precisely a target, it does
dictate how consumer service performance is achieved. Arrangements with the
Retailers provide for the Retailer to be the first point of contact in respect to any query
or complaint from small consumers — except where there is an emergency situation
(in which case there is an 0800 number available through which the consumer or
member of the public can advise Powerco direct). This arrangement is intended to
minimise confusion about the roles of the Retailers, as distinct from the distribution
companies. Large consumers may contact Powerco directly via either the 0800
number of their Key Account Manager.

The Retailers are expected to advise Powerco’s Network Operations Centre (NOC) of
any concerns regarding the performance of the network on a regular daily basis.
Field staff will be dispatched to attend faults while maintaining liaison with the NOC to
ensure that any inspection or remedial work is carried out in complete safety an in

coordination with other activities on the network. In the case of an outage affecting
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5.2.11

5.2.12

several consumers, close liaison with the NOC also ensures that field work is
prioritised in a way that ensures that faults affecting the greatest number of

consumers (or economically significant) are restored first.

Electricity Supply Continuity Planning Process

Powerco has established an Electricity Supply Continuity Plan that provides for larger
numbers of field staff (with appropriate local knowledge and qualifications) to be
brought into the field in he event that there is widespread damage to a part of the
network. The Electricity Supply Continuity Plan also provides for increasing levels of

readiness as weather (or other conditions) deteriorates.

The Electricity Supply Continuity Plan provides for the field staff to be supported and
supervised by Site Control Officers from the immediate locality. In this situation the
communication mechanisms initiated allow for a greater level of local autonomy for
making decisions ensuring that safe practices continue to be maintained while power
is restored as quickly as possible. Communication mechanisms are escalated further
in the event that particularly adverse events lead to declaration of a civil defence

emergency (by local territorial planning authorities).

Customer Initiated Works Process

The Customer Initiated Works process is another key process for ensuring good
customer service performance. Requests for new or existing customers to carry out
work on Powerco’s network are covered by Powerco’s Customer Initiated Works
process. This process places importance on providing new and existing consumers
with a choice of prequalified contractors that they can engage to carry out work at
their connection point(s). The process adopted ensures that the integrity of the
overall local network and the quality of supply to adjacent consumers is retained while

making the Customer Initiated Work contestable.

A Customer Works Engineer provides the contact point between the customer, or
customer’s representative, and Powerco. An Approved Contractor working in
accordance with Powerco’s Contract Works Manual can usually complete routine or
simple work. Moderately complex or medium sized works have their design details
assessed before approval by the Customer Works Engineer. Complex or large works
are referred to the Asset Management Planning team for scoping and review. Works
of this nature may require high levels of planning and design input before work can

commence.
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5.3 Target Performance for Economic Efficiency

531
53.1.1

Economic efficiency is the most significant of all asset management drivers, and a
balance between service and economic efficiency (asset investment/utilisation and
maintenance and operating costs) needs to be considered in asset management
decision making. This section describes how the economic efficiency driver is

integrated into the asset management process.

To determine whether economically efficient decisions have been made and whether
a network operation is economically efficient requires measurement of a humber of

factors. Powerco makes the following economic efficiency measurements:
e Asset efficiency;
e Asset utilisation (physical asset capacity utilisation and load factor); and

e Cost performance.

Performance targets for these measures are presented below.

Integration of Economic Efficiency Drivers into Asset Management

Asset Replacement Economic Assessment
Economic efficiency is an important driver for maintenance, renewal and development
work. A large proportion of repair work, refurbishment and asset replacements are
undertaken only after economic analysis to determine the most cost-effective
solution. This frequently involves the choice between replacement and continued

maintenance.

The decision making process for asset replacement is shown in Figure 5.1 below.

To calculate the Marginal Cost of Continued Ownership the following items are
considered:

e Risk of failure (annualised risk cost);

e Asset maintenance and operating costs;

e Asset disposal cost; and

e Asset market value.
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Asset Replacement Decision Process

Significant Risk?
(Reliability, Capacity,
Safety...)

Marginal Cost of
Ownership of Existing Asset
< Marginal Cost of Ownership

of New Asset?

refurbishment
and/or redeployment
economically
feasible?

d

|
Note: The Asset may
been redeployed

Keep Asset

Replace
Asset

Nofe: The original
Asset is disposed

Figure 5.1: The Asset Replacement Decision Process

To calculate the Life-Cycle Cost of Ownership of New Asset the following items are

considered:
e Risk of failure (annualised risk cost);

e Asset maintenance and operating costs;

e Asset disposal cost (this is typically negligible due to the long time to

disposal); and

e Asset purchase cost.

If there are significant “over-riding” risks such as reliability (i.e. imminent failure),

safety, environmental impact or capacity, a project economic analysis may not be

necessary.

There is an inherent economic viability in the safety, environmental and general

planning criteria. That is, the standards set under these areas have already been

tested for economic sustainability; therefore repeating the economic testing does not

add any value.

5.3.1.2 Planning Criteria Economic Assessment

Economic viability testing is performed when planning criteria are set or reviewed.

The life cycle cost of ownership of a notional network or portion of a network

constructed using the planning criteria is determined.

This cost-of-ownership is
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53.1.3

53.14

53.2

tested against other network scenarios to ensure the most economically viable criteria

are selected.

In setting the planning criteria, the balance between service, economic efficiency and
reliability needs to be considered. There are significant “trade-offs” to be made with
the level of assets employed to provide security and the resulting reliability
performance. That is, in general, an increased quantity of assets, providing greater
redundancy and security, provides increased service performance, but increases the
price of the service, due to the asset investment return requirements and costs, and

reduces utilisation.

Maintenance Techniques Economic Assessment
When maintenance techniques are reviewed or changed, the effect on long-term
asset ownership cost is considered, rather than the short-term effects on
maintenance expenditure. The economic analysis consists of a comparison of the
marginal annualised cost of the maintenance, risk costs and disposal over the

remaining life of the asset.

Consumer Initiated Developments Economic Assessment
When determining investment into consumer initiated network developments such as
subdivisions and network extensions for new consumers, the expected financial
return is weighed against the life-cycle cost of ownership of the new assets.
Powerco’s investment into new consumer-initiated works is set at the level that will
provide the required commercial return given the projected revenue and costs. The
payback period considered in the NPV analysis may be adjusted to account for risk of

connected business (es).

Asset Efficiency Performance Targets

Asset efficiency is a measure of the value of assets employed to provide the service.
To allow benchmarking against other electricity lines companies the common
measure of Optimised Depreciated Replacement Cost per Consumer (ODRC/ICP)
has been used. The measure of ODRC/ICP accounts for the age of the asset (i.e.
the depreciated asset cost is used) and hence there can be some distortion when

comparing networks with different average ages.

A more consistent measure of asset efficiency is the measure of Replacement cost
per Consumer (RC/ICP), which removes the depreciation factor. Similar measures

are developed per MWh delivered.

Powerco’s asset efficiency targets are presented in Table 5.6 below: These have
been updated from the previous AMP to account for the increased ODV replacement

costs.
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Table 5.6: Asset Efficiency Performance Targets.
KPI Description Unit 2007 2008 2009
Asset Efficiency (ODRC/ICP) $/ICP <3000 <3000 <3000
Asset Efficiency (RC/ICP) $/ICP <6000 <6000 <6000
Asset Efficiency (ODRC/MWh) $/MWh <225 <225 <225
Asset Efficiency (RC/MWh) $/MWh <450 <450 <450
Capital Efficiency % 100 100 100
Change in asset service potential % >0 >0 >0

Notes:

1. Asset efficiency (ODRC/MWh) is the ratio of network optimised depreciated replacement cost over
input network MWh.

2. Asset efficiency (RC/MWHh) is the ratio of network replacement cost over input network MWh.

3. Capital efficiency is the annual network Capital Expenditure over the change in ODRC as a
percentage. It excludes the reduction due to depreciation and any gain due to asset revaluation
during the period considered. Different project types have different asset efficiency levels. For
example, pole replacements or reconductoring projects can have a capital efficiency of around
40%.

4. Change in Asset Service Potential is the change in ODRC from year start to year-end. It will only be
calculated when both start and end ODRC values are known. It includes the reduction due to
depreciation but excludes any gain due to asset revaluation during the period.

5.3.3 Asset Utilisation Performance Targets

Asset utilisation is the measurement of the physical utilisation of the assets

employed. The utilisation measurements used focus on the utilisation of capacity of

the assets. The following utilisation targets, based on international data, are used:

Table 5.7: Asset Utilisation Performance Targets

KPI Description 2007
Zone Substation Transformer 60%
Distribution Transformer by supply MD 30%
Distribution Transformer by disaggregated feeder MD 38%
Distribution Feeder 65%
Load Factor 60%
Notes:
1. Zone Substation Transformer utilisation is the substation maximum demand over total substation
ONAN rating.

2. Distribution transformer utilisation is calculated for both aggregated and disaggregated demand.

3. Aggregated: Network kW MD over distribution transformer capacity.

4. Disaggregated: Sum of disaggregated feeder MDs over distribution transformer capacity.

5. Distribution Feeder utilisation is the disaggregated feeder maximum demand over the winter 6 pm
capacity of the smallest section of distribution feeder.

5.3.4 Direct Cost Performance Targets

For the efficient operation of an electricity network company the direct costs need to
be monitored and carefully controlled. The Asset Management Plan considers
network expenditures. Total organisation cost has not been considered because
corporate costs are not under the control of the asset management process. Direct
network expenditures include:

e Asset management;
o Network operating and maintenance; and

e Network control function (Powerco’s Network Operations Centre).

The targeted performance for direct cost per km of line is given in Table 5.8 below:
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535

54

54.1

54.2

Table 5.8: Direct Cost Performance Targets

KPI Description 2007 2008 2009 2010
Direct Cost per km of line ($/km) 1,164 1,165 1,158 1,170

Notes:

1. The direct cost targets include utility rates and network operating and network management costs.

2. Direct Costs expressed in real 2006 $ terms.

Network Loss Performance Targets

Technical network losses occur due to resistance as electricity passes through lines
and other network elements. Technical losses can be minimised through good
engineering but never eliminated entirely, and it is not usually economic to minimise
them. Although not directly charged to lines companies, losses are an operating cost
to be controlled and balanced against other costs. The economic lifetime costs to
pass electricity through lines vary according to the amount of current a line carries,

with the cost of losses increasing in proportion to the square of the current carried.

Non technical losses also arise due to metering error, variations in the timing of meter

readings, or due to theft.

Network losses can be determined by calculating the difference between energy
flowing into the network and energy flowing out. This relies on information provided

from Retailers. The targeted level of network losses is 6%.

Performance of Contractors

Prequalification of Contractors

Potential contractors for work on the network are given the opportunity to prequalify
as competent to perform work on Powerco’s network. This is one way that Powerco
uses to ensure that work performed has adequate quality, and that contractors have
the capabilities to attend faults in a timely manner and make repairs efficiently and
effectively, in a way that meets Powerco’s own compliance standards and legislated

requirements.

Maintenance Scheduling

When maintenance is required on the network, contractors have to schedule a
shutdown with the Network Operations Centre in advance. The contractors prepare
their own switching plan that is considered and approved by the Network Operations
Centre. In determining the suitability of a scheduled shutdown (depending on the
length of the shutdown, the types and numbers of consumers affected) the Network

Operations Centre considers the following:

e Feedback from Retailers with affected consumers;
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543

The effect on special connections (for instance Powerco has a list of
connections that rely on electricity for providing dialysis treatment or who rely

on electricity supply for medical needs);

The impact on large or electricity dependant consumers. For instance,

shutdowns in dairying areas are scheduled not to coincide with milking times
The period available to inform consumers of the shutdowns; and

Alternative arrangements that may be available for consumers, including the

availability of generators.

Monitoring Quality of Workmanship

Powerco has a well developed contracts work audit process directed to ensuring that

the work carried out on the network meets Powerco’s standards in terms of

workmanship and safe working practices. Although engaged by Powerco’s Asset

Management Group, the auditors are charged with carrying out their duties on a

completely independent basis.

The audit process involves:

Regular inspection of the work during construction for workmanship and safe
working practices. The auditors prepare independent reports and the findings

are passed on to the Asset Management Group;

Copies of the audit reports are forwarded to the contractors on the
understanding that any necessary remedial work will be completed within a
fixed period of time. In respect of safe working practices any required change

should normally be implemented immediately; and

A final inspection of the completed work is undertaken, if required to receive

a satisfactory audit report before “close off”.

Examples of serious breaches of workmanship quality include (by way of example):

Insufficient depth for laying underground conductors or insufficient aerial

clearance for overhead conductors;

Poor security of electrical installations, i.e. transformer doors left unlocked,

and poor service pillar security where unauthorized access can be gained,;

Live terminals or bushings not electrically protected within pillar or

transformer installations;
Loose neutral connections; and

Incorrect as-built information supplied.
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5.5 Target Performance for Safety

Electrical plant and equipment are capable of causing serious harm and measures
must be taken to ensure, as far as practicable, the safety of employees and the

public.

For the safety of staff and the public, the network must be maintained in a way that
meets statutory requirements, follows good engineering practice, and is considered

safe in accordance with recognised industry standards.

Safety is determined by a combination of:

e Asset design;
e Maintaining the assets in a safe condition; and

e Safe operating and work practices.

The statutory safety drivers are:

e The Electricity Regulations, Electrical Codes of Practice and the Australian /
New Zealand Standard Wiring Rules. These contain the general framework
for Powerco’s safety related asset management. They require existing

assets to be maintained in good order and repair to protect from danger;

e The Safety Manual — Electricity Industry (SM-El). SM-El contains the
framework for Powerco’s safety related network operation. Powerco has now
implemented its network operating procedures to comply with the

requirements of SM-EI;

e Safe Practices for Low Voltage Electrical Work. This is a safe working code

for work on Low Voltage equipment;

e The Building Act. This puts in place a building maintenance regime which is
aimed at ensuring the existence of essential safeguards for the users of
buildings;

e The Health and Safety in Employment Act. This is a key item of safety
legislation. While not overriding safety requirements found in other electrical
Acts and Regulations, this Act requires all hazards associated with assets to
be identified, assessed, and controlled if found to be significant. This is
achieved by duties set on all parties associated with design, construction,

maintenance and operation of assets; and

e The Hazardous Substances and New Organisms Act 1996: This is relevant
as it sets out requirements for handling certain chemicals that are used from

time to time during equipment maintenance and construction.
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Powerco has adopted the practice of working as a reasonable and prudent operator
as a guide to safe asset management practices. Its health and safety policy and
procedures are set out in documents in the Powerco Business Management System
(BMS).

Powerco carries out a policy of auditing its contractors for health and safety
compliance, along with quality of workmanship. Health and safety audit breaches are
divided into major and minor. The target number of major health and safety breaches

is less than 5% of those audited. Examples of major breaches include:

e Not testing that conductors are de-energised prior to applying temporary

earths;

e Not completing a Hazard Identification Register prior to commencing work

duties;

e Not wearing appropriate PPE whilst carrying out duties eg. insulated gloves,
fall arrest devices, overalls and hard hats when working in proximity to live

conductors;

e Not following correct switching procedures i.e. not applying temporary

earthing as set out in NOC switching sheets;
¢ [Insufficient traffic management; and

e Non competent employees carrying out tasks for which they are not suitably

qualified to complete, unsupervised.

Powerco’s targeted health & safety performance is zero injuries or near misses to

Asset Management personnel, contractors or the public.

5.6 Target Performance for Environmental Responsibility
Powerco’s policy is to act as a good corporate citizen, in an environmentally

responsible manner, and in accordance with legislation. Environmental assessments
for Powerco development proposals will continue to be prepared by independent

consultants for compliance with the Resource Management Act 1991.

Powerco’s targeted environmental management performance is zero environmental

incidents.

5.7 Target Lifespan
Where targets do not have a date specified, they are intended to apply for the whole

period of the AMP. This does not however preclude the setting of revised targets in
future AMPs.
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5.8 Risk Management
Powerco’s risk management strategy and techniques are explained in Section 7 of

this plan. In summary, risk management is implemented to reduce the likelihood of
the targeted performance not being achieved and to reduce the consequences to the

company and its stakeholders if this happens.
Measurement of risk management is achieved through monitoring of key performance

indicators and verification that risks are being considering in the decision-making

processes.
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6 NETWORK DEVELOPMENT AND ASSET LIFECYCLE
MANAGEMENT PLAN

6.1 Introduction

This section of the plan describes network development and reliability assessment

processes.

The planning criteria in the following sections describe the factors considered when
preparing the long and medium term development plans. Load forecasts are

presented and these culminate in the capital works programme for development.

The asset lifecycle criteria (renewal and maintenance) are outlined. Renewal
programmes are developed along with the associated expenditure forecasts and

network service delivery strategies.

6.2 Planning Criteria

6.2.1 Long Term (Subtransmission) Planning
The long-term development plan deals with the subtransmission network and zone

substations. Key issues taken into account in subtransmission network planning are:
e [Forecast growth rate for electrical load at existing zone substations;

e The horizon year load densities within the supply area related to zone

substation utilisation;

e Development of the subtransmission system with particular reference to the

total number and size of zone substations foreseen in the horizon year;
e The need for effective utilisation of capital investment on the network;
e The need to meet objectives for supply reliability, quality and safety;and

e Reinforcement strategy beyond the horizon year.
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6.2.1.1 Security Of Supply Standards
Security of supply requirements for zone substations are as follows:

Table 6.1: Zone Substation Security Classification

Substation Average Duration for First Average Duration for Second Interruption
Classification Interruption
AAA None 50% to 100% load, 60 minutes
Remainder, repair time
AA+ 15 seconds 50% to 100% load, 60 minutes
Remainder, repair time
AA 60 minutes Repair time
Al Isolation time Repair time
A2 Repair time Repair time

Details of the classifications are as follows:

AAA

AA+

AA

Al

A2

Supply is uninterrupted in the event of the outage of one major element of
the network. Load can be transferred to other substations without
interruption by switching on the network if necessary to avoid exceeding
ratings. If two lines or cables supplying a zone substation are in sufficient
proximity for a single event to cause the failure of both, at least 50% of the
load can be supplied from an alternative source.

Supply may be lost in the event of the outage of one major element of the
network. Supply is restored automatically within 15 seconds by automatic
switching at subtransmission or distribution level. If two lines or cables
supplying a zone substation are in sufficient proximity for a single event to
cause the failure of both, at least 50% of the load can be supplied from an
alternative source. (However, this is uncommon for AA+ supplies).

Supply may be lost in the event of the outage of one major element of the
network.  Supply can be restored in 60 minutes by switching at
subtransmission or distribution level.

Supply may be lost in the event of the outage of one major element of the
subtransmission network. Supply can be restored by switching after the
faulted element is isolated.

Supply may be lost in the event of the outage of one major element of the
subtransmission network. Supply cannot be restored until the faulty element

is repaired or replaced.

Where a group of AAA or AA+ security zone substations supply a population centre

of 40,000 or more, supply from more than one GXP is preferred.

Table 6.2 below sets out the criteria and selection process for zone substation

security levels and feeder classification. It is applied subject to economic and
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technical feasibility. The findings of the Customer Communications process (refer

Section 5.2) have been taken into consideration in confirming these security levels.

The security criteria are tested to ensure that they result in an economic network
configuration, and Powerco has some zone substations where provision of this
security level is not economically feasible. In these cases, particular care is taken to

ensure that the critical components of the supply system are as reliable as possible.
There are a number of substation buses requiring AAA security, where the design of
the network makes its provision technically infeasible. These are being progressively

upgraded to AA+ security.

Table 6.2: Zone Substation Security Level Selection

Load Type Zone Substation Maximum Demand
<1MVA 1-5MVA 5-12MVA >12MVA
F1 AA AA AA+ AAA
F2 n/a n/a AA+ AAA
F3 n/a AA AA AA
F4 Al Al Al n/a
F5 A2 A2 n/a n/a

Table 6.3: Distribution Feeder Classifications

Classification Description
F1 Large Industrial
F2 Commercial / CBD, town population > 10,000
F3 Urban Residential, town population > 5,000
F4 Rural
F5 Remote Rural

Security levels for large customers are agreed upon by negotiation. For example,
Kinleith Paper Mill requires a high supply reliability level and this is to some extent
reflected in the levels of security provided at the site. In such cases the security

criteria are tested to ensure they result in an economic network configuration.

Powerco’s security criteria are deterministic rather than probabilistic in nature. At the
concept design stage however larger projects are required to pass an economic
assessment and a multi-stakeholder assessment. Generally projects that meet

deterministic criteria will also fulfil probabilistic criteria but this is not always the case.

It is also recognised that some network architectures, particularly those in Wanganui
and Valley, have been based historically on the premise that transformer failure is
rare and that should a transformer need to be taken out of service in a preplanned
manner, switching is needed on the distribution network. These network architectures
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6.3

6.3.1

6.3.2

fulfil security levels up to AA class, but are not necessarily ideal for CBD areas or
sensitive industrial loads.

Planning Criteria— Medium Term (Distribution Planning)

This section describes the key planning criteria that have been adopted to guide the
development of the distribution network. Key distribution system planning issues

include:
e Area forecast load growth;
e Asset utilisation;

e Loss optimisation through optimal conductor selection and optimised open
point configuration;

e Industrial, commercial and residential developments affecting specific areas
of supply;

e Demand side management (DSM) initiatives;

e The results of Powerco’s Price / Quality consultation and Focus Group
consultations;

e Legislation allowing non-economic supplies to be discontinued after 2013;
e Service criteria met; and

e Distribution standards review.

Medium term distribution planning is carried out within the framework of the long term
network development plan, typically on 5 year rolling cycles. This shorter time frame
matches the lead time required for budgeting and implementing capital works at
distribution level.

General Feeder Loading Principles

The load per 11 kV distribution feeder averages 3MVA but can reach 4MVA. Working
on the "two thirds" principle of design, feeder trunks are generally rated for 6MVA
maximum load. Lower loadings are used in rural areas where lower load densities
and capacities are expected to apply in the long term. Some 22kV and 6.6kV feeders
are used in lower load density areas, where they do not normally carry loads of this

magnitude.

Generally when the number of consumers on a feeder reaches 1200 to 1500, efforts
will be made to split the feeder, either by shifting open points or by adding a new
feeder.

Underground vs. Overhead Construction

Powerco's policy on overhead vs. underground construction is as follows:
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6.3.3

6.3.4

6.3.5

e Overhead lines in urban areas will be replaced with overhead lines at the end
of their economic life, unless funding for the uneconomic portion of

underground conversion can be obtained from an outside source;

e New urban circuits shall be constructed underground in accordance with the

district plan; and,

e New rural circuits will be constructed overhead unless there is a specific
consumer request for underground, such as a rural lifestyle block subdivision.
In this case the design must be in line with Powerco standards, and the full

additional cost must be met by the consumer.

Feeder Configuration

The ability of a feeder to meet reliability performance targets if properly maintained is
the primary objective. Factors that affect reliability are fault probability and typical
repair or restoration time. As the reliability of equipment is governed by condition and
thus influenced by maintenance, appropriate standards of maintenance have been
set. An ongoing project to identify the worst performing feeders and carry out

improvements on them is described in Section 8.

Kinleith Paper Mill

Development planning of the electrical distribution assets at Kinleith is dependant on
and coupled with the plans for developing the plant. These in turn are coupled to the
forestry industry, world pulp and paper markets and the value of the New Zealand

dollar. Regular meetings are held with mill management to discuss long term plans.

Uneconomic Supplies After 2013

Under Section 62 (6) of the Electricity Act 1992, Powerco will not be required to
supply uneconomic loads after 2013. The Government has however signalled that it
intends to review this part of the Act in 2007. Powerco has commenced initial
consideration of this matter, and while no policy has yet been determined, it is certain
that the possibility of supply being discontinued from 2013 will be heavily influenced
by the regulatory environment of the day. Discontinuation would most likely be
considered in its economic evaluation at the time of asset renewal or when significant
vegetation control is needed. In particular, consideration is being given to the

following:

e The use of appropriate pole types and low cost conductor on marginally

economic lines;
o Distributed generation for non-economic loads;
e Need for tree trimming;

e Setting up a register of uneconomic loads;
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e Negotiation with consumers about continued Powerco ownership vs.
consumer ownership or alternative supply modes; and
e Alternative pricing regimes.
6.4 Planning Criteria — Low Voltage Reticulation Planning

Key low voltage system planning issues are as follows:

e Upgrading existing supplies to existing customers;

e Selection of an appropriate ADMD;

e Connecting new customers, particularly infill housing customers;

e Loading of distribution substations;

e Legislation on non economic supplies after 2013;

e Voltage and other quality of supply complaints and suggestions; and

e Adherence to, and economics of, standard reticulation designs.
Low voltage planning is undertaken in line with standard reticulation designs and
After Diversity Maximum Demand (ADMD) criteria. Typically this is combined with
capital works planning at all levels.
The economics of low voltage system coverage, conductor sizes and distribution
substation size for different load densities are reviewed periodically to accommodate
changes in unit costs and new construction techniques. The cost efficiency of
standard implementation associated with LV networks is being assessed on an
ongoing basis.
Increases in the ADMD per consumer are being considered, particularly as
applicances such as air conditioning become more popular. Determining an accurate
ADMD for industrial subdivision consumers is always subject to latitude.
Infill customers have the potential to retire existing low voltage networks early as the
network characteristics end up having to change significantly. This is a particularly
expensive problem in places like Mount Maunganui where original reticulation was
designed for quarter acre sections, but now there can be eight units per quarter acre
section fed by a new reticulation system of much larger size.

6.5 Prioritisation of Network Development Projects

Powerco’s proposed network development projects are assessed using a portfolio
optimisation process, which allows the project to be reviewed against a set of four
strategic objectives representing stakeholder needs. The objectives are set out in
Section 3.5:
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6.6

6.6.1

6.6.2

Load Forecasting

Introduction
Load growth wise, there are two distinct trends. The Tauranga and Valley networks
(Eastern Region) have strong growth, while the networks in the south of the North

Island (Western Region) have more modest growth.

Strong growth is especially noticeable in the Tauranga region, which includes the
urban area of Tauranga City. Within the Valley there is also strong growth,
particularly along the eastern side of the Coromandel Peninsula, although demand is
high for only relatively short holiday periods throughout the year. Growth in the
Hauraki Plains, Matamata / Piako and South Waikato is more moderate, although
adoption of increasing levels of technology in the dairy industry has been generating
increased demand in some parts. Some forecasters have been suggesting that the
period of stagnant population growth in South Waikato for instance, is coming to an

end and growth can be expected to occur again in the near future.

Growth within the Western Region has been relatively modest and largely confined to
the urban areas of Palmerston North, New Plymouth and, to a lesser extent, Hawera.
There has, however, been significant growth in peak demand levels in the southern
Wairarapa attributable to growth in week-end residences. An increased interest in

coastal residential development has occurred throughout the Region.

With the exception of the eastern side of the Coromandel Peninsula and the southern
Wairarapa growth in the volume of electricity consumption has been lower than
growth in peak demand. It is worth noting, however, that the winter months of 2006
have shown a departure from this general pattern throughout the Western Region as

well as in Tauranga City.

The principal focus of the forecasts is the three to five year timeframe. Beyond that

the figures arrived at are subject to annual review.

Forecasting Process

An initial basis for the current load forecasts has been provided by population growth
projections, as available through Territorial Local Authorities or published by the
Department of Statistics. This is then built on using available information pertaining
to industrial and commercial growth, along with developments in the rural sector.
Specially commissioned reports prepared by independent forecasting agencies are
the preferred source of information. Where these have not been available, first hand
discussions with local planning authorities on the likely location of new residential

subdivision and industrial developments have been used to supplement Department
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of Statistics data. Dialogue with local farmers and business groups also contributes

to understanding of the development patterns to be expected.

Factors provided for in the forecasting model used by Powerco include:

New migrant households tend to have a higher propensity to consume
electricity than existing residences. Such households frequently consist of
young families with two working age adults, and high disposable incomes to
match;

New residential building will continue to be designed to utilise higher levels of
technology and provide greater levels of occupier comfort e.g. heating and
ventilation;

Rural network users, particularly dairy farmers and some seeking a semi-
rural “lifestyle” will continue installing more complex electrically powered
equipment, embracing installation of rotary cowsheds, chilling plant and
irrigation equipment;

Load control will, for the immediate future, continue to be used in accord with
the current pattern;

Embedded generation will only have a significant impact in isolated
instances. Wind sourced generation especially is not necessarily available
during peak demand periods. When embedded generation is connected into
the distribution system, zone sub-stations need the capacity to accommodate
load flow from these sources as well as the national grid; and

Possible changes in the amount of electricity used by large industrial plant as
a result of new establishments. Relocation, expansion or downsizing
(including use of co-generation). This is closely monitored and provided for

as appropriate.

Some other factors were also considered including:

A possible rundown in the supply of gas available for reticulation. This is not
expected to occur within the principal focus period;

Increasing long run margin cost of electricity; and

More efficient use of household appliances as promoted by the Energy
Conservation Authority and, more recently, the Electricity Commission.
Realistically, there is little to suggest any pronounced change from the trend

to greater efficiency observed over the recent past.

Growth that is slower than forecast for a particular locality can be recognised through

deferment of the appropriate works. In order to minimise the risks arising form

climatic conditions that give rise to a period of particularly high demand, such as the
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winter of 2006, and having to advance new works in haste, peak demand forecasts

are calculated to lean toward the high side.

6.6.3 Forecast Summary and Overview
Annual volume, ICP numbers and peak load growth forecasts for each of Powerco’s
Regions over the years 2006 to 2008 are summarised in Table 6.4 below.

Table 6.4: Forecast growth rates in electricity volume, ICP numbers and peak growth demand (2006

—2008)
Iltem Eastern Region Western Region
Annual kWh Consumption Growth Rate 3.9% 1.0%
ICP Number Growth Rate 2.2% 1.2%
Average GXP Peak Demand Growth Rate 3.2% 0.9%

The Eastern Region continues to show strong growth in demand (in terms of volume).
Volume growth in both the Tauranga and Valley (including Coromandel) sub-regions
was considerable last year - suggesting uplift from last years forecast to at least 3.9%
p.a. is now appropriate. This growth rate may moderate beyond the focus period of
current projections (three to five years). A figure of around 3% would be in line with

the work reported by Smart Growth for population growth in Tauranga.

Growth in the volume of electricity consumed in the Western Region is projected as

1% as it was forecasted last year.

Medium term growth projections for the number of ICP’s in the Eastern Region is
forecast at 2.2%. Forecasting agencies continue to suggest much stronger growth in
Tauranga and most of the Valley beyond the focus forecast period, however. Figures
of around 2.5% for the Eastern Region continue to be expected toward the end of the
decade.

Projected ICP growth in the Western Region has been lifted slightly to 1.2% (from
1.1% last year). This largely reflects recent growth in new housing in New Plymouth,

Palmerston North and southern Wairarapa.

Peak demand growth in the Eastern Region continues to be forecast at 3.2%. This is
rather less than the volume growth and reflects the effects of load control as well as
the fact that much of the volume growth has been going toward supplying the
business sector - rather than simply adding to the household driven peaks. There is
some doubt as to whether this relatively modest peak demand growth is sustainable
however given an ongoing increase in migration. It is being closely monitored.
Transpower has forecast a peak demand growth figure (at 3.7%) which is closer to

that being observed for volume growth through to the year 2010.
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The forecast growth in peak demand for the Western Region, at 0.9%, also continues
to be slightly less than the expected volume growth.
Recent trends in peak demand rates for Powerco’s sun-regions are indicated in
Figure 6.11 below.
Figure 6.1: Indicative Peak Load Growth Levels in Electricity Demand by Region
Indicative Peak Demand Growth Rate by Region 2002 - 2006
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The more significant changes from the pattern as reported on last year concern the
Western Region and include:
e Greater recognition of the ongoing growth in expensive ‘lifestyle’ residential
development in the Wairarapa;
e More consistent recognition of the effects of new housing developments in
urban parts of Taranaki and the Manawatu; and
e Acknowledgement of recent demand growth evident in Wanganui.
6.6.4 Forecast Growth for Zone Sub-stations

Forecasting growth at the zone sub-stations (in MVA) begins with an assessment of
population trends at the Unit Area Level (as provided through the Department of
Statistics) unless more specific local projections have been prepared by specialist
forecasting agencies. The Area Units are then identified with the particular distribution
feeder serving them. Adjustments are made to the likely rate of growth so as to
recognise the nature (including consumption pattern) of ICP’s serving the mix of new
residential / industrial / rural consumers on each feeder. A weighted average of the
overall demand growth on individual feeders provides an estimate of growth at the
zone substation supplying them.
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6.6.5

The Forecast

Forecast peak power demands for each zone substation in the Powerco network
follow in Table 6.5 to Table 6.10 on the following pages. The following points should
be noted:

e The maximum half hourly average is the highest half hour peak recorded in
the year. It may have occurred when load was transferred temporarily.
However, as this transfer may be repeated in the future, items with little or no
cyclic loading capability, such as switchgear and cables, should be sized to

accommodate this load;

e Theos™ percentile half hourly load is used for determining transformer rating,

feeder loading and load transfer capability;

e As it is not considered prudent to forecast small or negative load growth,
unless this is known to be going to occur, a default load growth of 1% is used
for load growths less than 1.5%, except where load growth is known to be

zero; and

e Load demands for 2006 are actual demands recorded from the SCADA

system where available, and MDI readings otherwise.

It should be noted that load growths are for the area currently supplied by the
substation in question. In some cases it will not be practical to reinforce the
substation to accommodate the 2020 load, and load transfers and network
reinforcement will be required to accommodate it. These will be programmed as this

plan is reviewed year by year.

Comparing the load growth projections against territorial local authority plans and
other demographic information such as census data, real estate and property
development forecasts, business forecasts and national economic projections,

indicates that these forecasts appear adequately accurate for planning purposes.
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Table 6.5: Forecast Maximum Demands for Manawatu Zone Substations

Substation Forecast Peak Type 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
Growth

Alfredton 1.0% Max 1/2 hourly avg 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7

98th %ile 1/2 hourly avg 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7

Feilding 1.5% Max 1/2 hourly avg 23.1 23.5 23.8 24.2 24.5 24.9 25.3 25.7 26.1 26.4 26.8 27.2 27.7 28.1 28.5 28.9

98th %ile 1/2 hourly avg 18.6 18.9 19.1 19.4 19.7 20.0 20.3 20.6 20.9 21.2 21.6 21.9 22.2 22.6 22.9 23.2

Kairanga 2.0% Max 1/2 hourly avg 16.8 17.1 17.5 17.8 18.2 18.5 18.9 19.3 19.7 20.1 20.5 20.9 21.3 21.7 22.2 22.6

98th %ile 1/2 hourly avg 13.6 13.9 14.1 14.4 14.7 15.0 15.3 15.6 15.9 16.3 16.6 16.9 17.2 17.6 17.9 18.3

Keith St 2.0% Max 1/2 hourly avg 14.0 14.3 14.6 14.9 15.2 15.5 15.8 16.1 16.4 16.8 17.1 17.5 17.8 18.2 18.5 18.9

98th %ile 1/2 hourly avg 8.6 8.8 8.9 9.1 9.3 9.5 9.7 9.9 10.1 10.3 10.5 10.7 10.9 11.1 11.3 11.6

Kelvin Grove 3.0% Max 1/2 hourly avg 11.0 11.3 11.7 12.0 12.4 12.8 13.1 13.5 13.9 14.4 14.8 15.2 15.7 16.2 16.7 17.2

98th %ile 1/2 hourly avg 9.6 9.9 10.2 10.5 10.8 11.1 11.5 11.8 12.2 12.5 12.9 13.3 13.7 14.1 14.5 14.9

Kimbolton 1.0% Max 1/2 hourly avg 24 2.4 25 25 25 25 2.6 2.6 2.6 2.7 2.7 2.7 2.7 2.8 2.8 2.8

98th %ile 1/2 hourly avg 2.0 2.0 2.1 2.1 2.1 2.1 2.1 2.2 2.2 2.2 2.2 2.3 2.3 2.3 2.3 2.3

Main St 2.0% Max 1/2 hourly avg 28.4 28.9 29.5 30.1 30.7 31.3 32.0 32.6 33.3 33.9 34.6 35.3 36.0 36.7 374 38.2

98th %ile 1/2 hourly avg 23.9 24.4 24.9 25.4 25.9 26.4 27.0 27.5 28.0 28.6 29.2 29.8 30.4 31.0 31.6 32.2

Mangamutu 1.5% Max 1/2 hourly avg 8.7 8.9 9.0 9.1 9.3 9.4 9.5 9.7 9.8 10.0 10.1 10.3 10.4 10.6 10.7 10.9

98th %ile 1/2 hourly avg 8.0 8.1 8.3 8.4 8.5 8.6 8.8 8.9 9.0 9.2 9.3 9.4 9.6 9.7 9.9 10.0

Milson 1.5% Max 1/2 hourly avg 13.5 13.7 13.9 14.2 14.4 14.6 14.8 15.0 15.2 15.5 15.7 15.9 16.2 16.4 16.7 16.9

98th %ile 1/2 hourly avg 12.0 12.2 12.4 12.6 12.8 12.9 13.1 13.3 13.5 13.7 13.9 14.2 14.4 14.6 14.8 15.0

Parkville 1.0% Max 1/2 hourly avg 1.8 1.8 1.8 1.9 1.9 1.9 1.9 1.9 2.0 2.0 2.0 2.0 2.0 2.1 2.1 2.1

98th %ile 1/2 hourly avg 1.6 1.6 1.6 1.7 1.7 1.7 1.7 1.7 1.7 1.8 1.8 1.8 1.8 1.8 1.8 1.9

Pascal St 1.0% Max 1/2 hourly avg 19.5 19.7 19.9 20.1 20.3 20.5 20.7 20.9 21.1 21.3 21.5 21.8 22.0 22.2 22.4 22.6

98th %ile 1/2 hourly avg 17.8 18.0 18.2 18.3 18.5 18.7 18.9 19.1 19.3 19.5 19.7 19.9 20.1 20.3 20.5 20.7

Pongaroa 1.0% Max 1/2 hourly avg 0.8 0.8 0.8 0.8 0.8 0.8 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9

98th %ile 1/2 hourly avg 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7

Sanson 1.0% Max 1/2 hourly avg 8.1 8.2 8.2 8.3 8.4 8.5 8.6 8.7 8.7 8.8 8.9 9.0 9.1 9.2 9.3 9.4

98th %ile 1/2 hourly avg 7.1 7.1 7.2 7.3 7.4 7.4 7.5 7.6 7.7 7.7 7.8 7.9 8.0 8.0 8.1 8.2

Turitea 1.5% Max 1/2 hourly avg 13.3 135 13.7 13.9 14.1 14.3 14.5 14.8 15.0 15.2 15.4 15.7 15.9 16.1 16.4 16.6

98th %ile 1/2 hourly avg 11.6 11.8 12.0 12.1 12.3 12.5 12.7 12.9 13.1 13.3 13.5 13.7 13.9 14.1 14.3 14.5
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Table 6.6 Forecast Maximum Demands for Taranaki Zone Substations

Substation Forecast Peak Type 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Growth

Bell Block 2.0% Max 1/2 hourly avg 17.6 18.0 18.4 18.7 19.1 19.5 19.9 20.3 20.7 21.1 21.5 21.9 224 22.8 23.3 23.7
98th %ile 1/2 hourly avg 16.3 16.7 17.0 17.3 17.7 18.0 18.4 18.8 19.1 19.5 19.9 20.3 20.7 21.1 21.6 22.0

Cambria 3.0% Max 1/2 hourly avg 13.9 14.3 14.7 15.2 15.6 16.1 16.6 17.1 17.6 18.1 18.6 19.2 19.8 20.4 21.0 21.6
98th %ile 1/2 hourly avg 11.7 12.1 12.4 12.8 13.2 13.6 14.0 14.4 14.9 15.3 15.8 16.2 16.7 17.2 17.7 18.3

Cardiff 1.0% Max 1/2 hourly avg 1.4 14 1.5 15 15 1.5 1.5 1.5 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.7
98th %ile 1/2 hourly avg 1.2 1.2 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.4 1.4 1.4 1.4 1.4 1.4

City 2.0% Max 1/2 hourly avg 17.5 17.9 18.3 18.6 19.0 19.4 19.8 20.2 20.6 21.0 21.4 21.8 22.2 22.7 23.1 23.6
98th %ile 1/2 hourly avg 15.6 16.0 16.3 16.6 16.9 17.3 17.6 18.0 18.3 18.7 19.1 19.4 19.8 20.2 20.6 21.0

Cloton Rd 1.5% Max 1/2 hourly avg 8.3 8.4 8.6 8.7 8.8 8.9 9.1 9.2 9.4 9.5 9.6 9.8 9.9 10.1 10.2 104
98th %ile 1/2 hourly avg 7.0 7.1 7.2 7.3 7.4 7.5 7.6 7.7 7.9 8.0 8.1 8.2 8.3 8.5 8.6 8.7

Douglas 1.0% Max 1/2 hourly avg 1.6 1.7 1.7 1.7 1.7 1.7 1.7 1.8 1.8 1.8 1.8 1.8 1.8 1.9 1.9 1.9
98th %ile 1/2 hourly avg 1.3 1.3 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.5 1.5 1.5 1.5 1.5 1.5 1.5

Eltham 2.0% Max 1/2 hourly avg 9.6 11.3 11.5 11.8 12.0 12.2 12.5 12.7 13.0 13.2 13.5 13.8 14.1 14.3 14.6 14.9
98th %ile 1/2 hourly avg 8.7 10.4 10.6 10.8 11.0 11.3 11.5 11.7 11.9 12.2 12.4 12.7 12.9 13.2 13.5 13.7

Inglewood 1.0% Max 1/2 hourly avg 5.1 5.2 5.2 5.3 5.3 5.4 5.4 515) 5.5 5.6 5.6 5.7 5.7 5.8 5.9 5.9
98th %ile 1/2 hourly avg 4.1 4.1 4.2 4.2 4.3 4.3 4.4 4.4 4.4 4.5 4.5 4.6 4.6 4.7 4.7 4.8

Kaponga 1.0% Max 1/2 hourly avg 3.1 3.1 3.1 3.2 3.2 3.2 3.3 3.3 3.3 34 3.4 34 3.5 3.5 3.5 3.6
98th %ile 1/2 hourly avg 2.8 2.8 2.8 2.9 2.9 2.9 2.9 3.0 3.0 3.0 3.1 3.1 3.1 3.1 3.2 3.2

Kapuni 2.0% Max 1/2 hourly avg 9.1 9.3 9.4 9.6 9.8 10.0 10.2 10.4 10.6 10.8 11.1 11.3 11.5 11.7 12.0 12.2
98th %ile 1/2 hourly avg 6.4 6.6 6.7 6.8 7.0 7.1 7.2 7.4 7.5 7.7 7.8 8.0 8.1 8.3 8.5 8.6

Livingstone 1.0% Max 1/2 hourly avg 2.8 2.8 2.8 2.8 2.9 2.9 2.9 3.0 3.0 3.0 3.0 3.1 3.1 3.1 3.2 3.2
98th %ile 1/2 hourly avg 2.4 2.5 2.5 2.5 2.5 2.6 2.6 2.6 2.7 2.7 2.7 2.7 2.8 2.8 2.8 2.8

Manaia 1.0% Max 1/2 hourly avg 5.8 5.9 5.9 6.0 6.1 6.1 6.2 6.2 6.3 6.4 6.4 6.5 6.6 6.6 6.7 6.7
98th %ile 1/2 hourly avg 5.2 5.3 5.3 5.4 5.4 515) 515 5.6 5.6 5.7 5.7 5.8 5.9 5.9 6.0 6.0

McKee 0.0% Max 1/2 hourly avg 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
98th %ile 1/2 hourly avg 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9

Motukawa 1.0% Max 1/2 hourly avg 1.3 1.3 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.5 1.5 1.5 1.5 1.5 1.5 1.5
98th %ile 1/2 hourly avg 1.1 1.1 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.3 1.3 1.3 1.3 1.3

Ngariki 1.0% Max 1/2 hourly avg 2.3 2.3 2.3 2.4 2.4 2.4 2.4 2.5 2.5 2.5 2.5 2.6 2.6 2.6 2.6 2.7
98th %ile 1/2 hourly avg 2.1 2.1 2.1 2.2 2.2 2.2 2.2 2.3 2.3 2.3 2.3 2.3 2.4 2.4 2.4 2.4

Pohokura 0.0% Max 1/2 hourly avg 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
98th %ile 1/2 hourly avg 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Pungarehu 1.0% Max 1/2 hourly avg 3.1 3.1 3.2 3.2 3.2 3.3 3.3 3.3 34 34 34 3.5 35 35 3.6 3.6
98th %ile 1/2 hourly avg 2.8 2.8 2.9 2.9 2.9 2.9 3.0 3.0 3.0 3.1 3.1 3.1 3.2 3.2 3.2 3.3

Tasman 1.0% Max 1/2 hourly avg 6.9 7.0 7.0 7.1 7.2 7.3 7.3 7.4 7.5 7.5 7.6 7.7 7.8 7.9 7.9 8.0
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Substation Forecast Peak Type 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
Growth

98th %ile 1/2 hourly avg 6.2 6.3 6.3 6.4 6.5 6.5 6.6 6.6 6.7 6.8 6.8 6.9 7.0 7.1 7.1 7.2

Waihapa 0.0% Max 1/2 hourly avg 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2
98th %ile 1/2 hourly avg 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2

Waitara East 1.0% Max 1/2 hourly avg 4.9 4.9 5.0 5.0 5.1 5.1 5.2 5.3 5.3 5.4 5.4 5.5 5.5 5.6 5.6 5.7
98th %ile 1/2 hourly avg 3.9 3.9 4.0 4.0 4.1 4.1 4.1 4.2 4.2 4.3 4.3 4.4 4.4 4.4 4.5 4.5

Waitara West 1.0% Max 1/2 hourly avg 3.9 3.9 4.0 4.0 4.1 4.1 4.1 4.2 4.2 4.3 4.3 4.4 4.4 4.4 45 4.5
98th %ile 1/2 hourly avg 3.4 3.4 3.5 3.5 815 3.6 3.6 3.6 3.7 3.7 3.8 3.8 3.8 3.9 3.9 3.9

Whareroa 1.0% Max 1/2 hourly avg 5.1 5.2 5.2 5.3 5.3 5.4 5.4 5.5 55 5.6 5.6 5.7 5.7 5.8 5.9 5.9
98th %ile 1/2 hourly avg &b 3.5 &b 3.6 3.6 3.6 3.7 3.7 3.8 3.8 3.8 3.9 3.9 3.9 4.0 4.0

TP Carrington 2.0% Max 1/2 hourly avg 17.2 17.6 17.9 18.3 18.7 19.0 19.4 19.8 20.2 20.6 21.0 214 21.9 22.3 22.8 23.2
98th %ile 1/2 hourly avg 14.4 14.7 15.0 15.3 15.6 15.9 16.3 16.6 16.9 17.3 17.6 17.9 18.3 18.7 19.0 19.4

TP Moturoa 2.0% Max 1/2 hourly avg 17.3 17.7 18.0 18.4 18.7 19.1 19.5 19.9 20.3 20.7 21.1 215 21.9 22.4 22.8 23.3
98th %ile 1/2 hourly avg 15.7 16.0 16.3 16.6 16.9 17.3 17.6 18.0 18.3 18.7 19.1 19.5 19.9 20.3 20.7 21.1

Powerco Limited Asset Management Plan — Electricity Networks 2007 - 2021






