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Orion,

1. Project introduction

Project Name Urban Major Projects - North (CPP1)

Service Category Provide and operate network infrastructure

Capex Category Major Projects

Plans to expand Orion’s subtransmission network in northern and western Christchurch
have been in preparation for some time. The 2010-11 earthquakes have altered these
plans, due to asset damage in the east city and changes to load growth predictions. The
existing and proposed urban upper network is shown in the Figure overleaf, with the
projects in this group highlighted yellow. Works outside the customised price-quality path
(CPP) period are shown in blue.

1.1 Assets included

The projects in this Urban North group (see below) flow out of the 2012 Urban Network
Architecture Subtransmission Review NW70.60.05 and the Rawhiti 66kV Options paper
(Appendix A). The connections to the new Rawhiti zone substation (projects 619 and
650) are explicitly earthquake related. The remainder would have been constructed in
any case but their exact form and timing are influenced by the effects of and learnings
from the earthquakes.

FY13 QEIll Park diesel generators 2,899
FY14 521 | Land acquisition for Marshland substation 500
Fy14 619 | Bromley to Rawhiti 66KV link 10,953
FY15 525 | Waimakariri substation stage 1 5,312
FY15 641 | Hawthornden-Waimakariri 66kV link 7,494
FY15 651 | Marshland to Waimakariri 66kV link 10,738
FY16 634 | Belfast Diesel Generation - Stage 1 1,285
FY16 650 | Rawhiti to Marshland 66kV link 11,429
FY18 488 | Marshlands zone substation 6,255
FY18 541 | Hawthornden T-off 1,300
FY18 542 | Waimakariri substation stage 2 2,377

Total 60,542

Budget for projects in Urban North Group
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Orion,

1.2  Aims and objectives
The objectives of this suite of projects are:

e to restore N-1 security of supply to Rawhiti zone substation, following the destruction
of two Bromley-Brighton cables and Brighton zone substation. This will be done in a
way consistent with the network architecture proposed by the Architecture Review,
i.e. a cable from Bromley and one from Islington via Waimakariri and Marshland

e to provide capacity and security of supply to north and northwest Christchurch, as
load develops (hastened by post-earthquake relocation of demand)

e to provide for the replacement of the four Papanui 66/11kV transformers, according
to Orion’s chosen network architecture. This means the reduction of firm capacity
from 76 to 40MVA, and the transfer of load to other zone substations

There is currently no transformation capacity north of a line from the airport to Brighton —
roughly one third of the Christchurch land area. At present this region is served from zone
substations up to 7km away from the load. The central north is supplied from a single heavily
loaded primary ring (at its practical limits of supply, decreasing security of supply). Further
growth cannot be accommodated by extending the 11kV network without departing
significantly from the conclusions of our network architecture study, and our Security of
Supply Standard (SoSS).

New 66/11kV sites are therefore required, with their configuration and subtransmission
connections determined by the network design principles current at the time of design.
Orion’s 2012 Urban Network Architecture Subtransmission Review NW70.60.05 concluded
that the optimal arrangement is a meshed network of 40MVA zone substations which allows
the urban area to be supplied from either Islington or Bromley and Springston grid exit points
(GXPs). These projects provide a major advance towards this goal, with a new 160MVA link
between Islington and Bromley.

Four new zone substations are envisaged, of which two (Waimakariri and Marshland) are
within the CPP period. Four major cables will link these into the network; Hawthornden to
Waimakariri, Waimakariri to Marshland, Marshland to Rawhiti, and Rawhiti to Bromley.
These cables provide the cross-GXP ties needed for prudent network resilience, and bring a
second route-diverse supply to Rawhiti zone substation.

The Papanui zone substation has four banks of single-phase transformers (with a combined
firm capacity of 7T6MVA) which are nearing the end of their life cycle. It is intended to replace
these with two three-phase 40MVA units, which is the standard Orion substation
configuration. Over 20MVA of load will then need to be transferred to other zone substations.
Papanui’'s closest neighbours (McFaddens and Fendalton) are close to capacity, and the
future transfer of the llam 66/11kV transformers to the proposed Yaldhurst zone substation
means Hawthornden is unable to take Papanui load. The proposed Waimakariri and
Marshland zone substations will share the Papanui load transfers in addition to the new load
in their surrounding districts.

Urban Major Projects — North (CPP1) 5
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Other projects in this group include supplying Hawthornden/llam from two of the four
Islington-Papanui 174MVA tower lines recently acquired from Transpower, instead of the two
Orion 60MVA tower lines; diesel generators at QEIl Park to provide security of supply to
Parklands until Dallington and Rawhiti zone substations are on N-1 connections; and diesel
generators at Belfast to provide security of supply and reinforcement deferral benefits until
Belfast zone substation is constructed.

The timing of some of this work is influenced by Transpower’'s plans to replace 66kV
switchgear at Islington GXP, and the need to replace the 66/11kV transformers at Papanui
zone substation. A New Investment Contract with Transpower will be needed in FY18 to
rearrange the Islington bays onto which our 66kV lines are connected (see SLD page 18).

1.3 Drivers

The drivers for this suite of projects and their timing are meeting load growth in a way that
complies with the architecture review and our SoSS (which specified load thresholds for new
investment) and to replace damaged assets in east Christchurch.

Load forecasts produced by the Strategic Planning group (see 3.2 Forecast Load, below)
forecast changes in residential, business and industrial load distributions in the northern
urban area of Christchurch. The current network configuration (because of the impacts of the
earthquake) is not consistent with our SoSS and has a temporary overhead line.

The initiatives within this project would result in the northern urban area of Orion’s
Christchurch network achieving consistency with our security of supply criteria® (Class C2)
for urban loads exceeding 15MW. Class C2 loads shall be supplied by an uninterrupted N-1
subtransmission network.

Another driver of this suite of projects is restoring/replacing earthquake damaged assets
including the existing Bromley-Brighton cables which have been damaged beyond repair by
the earthquakes, such that it had to be replaced with the temporary overhead line which
needs to be removed by March 2014.

1.4 Obligations

An external obligation is the expiry in mid 2014 of the consent for the temporary Bromley-
Rawhiti 66kV overhead line, which has determined the timing of major cable investment.

Our proposal is consistent with local authority plans and requirements which require new
electricity infrastructure to be underground in the urban area.

Like all companies we are subject to the general provisions of a wide range of legislation; of
particular note is the Health and Safety in Employment Act 1992, which has far-reaching
impacts. Other specific safety requirements are found in the Electricity Act, the Electricity
Regulations, the Electricity Industry Act and the Building Act.

Orion aims to achieve compliance with all relevant legislation, regulations and codes of
practice that relate to how we manage our electricity distribution network, including:

L As published in Section 5.3.1 of our Asset Management Plan

Urban Major Projects — North (CPP1) 6
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o Electricity Act

o Energy Companies Act

o Electricity Industries Act

e Local Government Act

o Electricity Reform Act

¢ Building Act

o Electricity Regulations

e Health and Safety in Employment Act

o Electricity (Hazards from Trees) Regulations

¢ Health and Safety in Employment Regulations
o Electricity Information Disclosure Requirements
e Public Bodies Contract Act

e NZ Electrical Codes of Practice

e Public Works Act

o Civil Defence Emergency Management Act

o Electricity Amendment Act

e Resource Management Act.

The main obligations under these Acts are contained in Orion’s statutory compliance
manual.

As a ‘lifeline” utility, Orion must comply with the Civil Defence Emergency Management
(CDEM) Act. The Act stipulates the responsibilities and roles of key lifeline agencies,
including Orion, with respect to emergencies or disasters.

The CDEM Act affects the way we carry out our continuity planning and how we relate to
other utilities, emergency services, local government and New Zealand’'s communities. The
Act requires us to:

¢ be able to function to the fullest possible extent during and after an emergency
e have plans for being able to function that can be made available to the Director of
Civil Defence Emergency Management.

We may be requested to:

e help define the Crown’s CDEM goals and objectives in a National CDEM Strategy

e participate in the development of a National CDEM Plan and/or regional CDEM
Group plans

¢ provide technical advice on CDEM issues to the Director of Civil Defence Emergency
Management or CDEM Groups (consortia of regional authorities and emergency
services).

This means that we must:
e plan for, and be able to ensure continuity of service, particularly in support of critical

CDEM activities
e be capable of managing our own response to emergencies

Urban Major Projects — North (CPP1) 7
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o develop plans co-operatively to co-ordinate across our industry sector and with other
sectors
e establish relationships with CDEM groups across regions.

Our obligations under the Act are addressed in the following policies:

o Disaster Resilience Summary NW70.00.14
e Asset Risk Management NW70.60.02

2. Relevant policies and planning standards

This project includes a large variety of work and the detailed design and construction will be
in line with our design standards, technical specifications and policies as summarised in NW
70.50.03 — Document Control. In particular this project will be implemented in compliance
with the following sections:

e 9.2 Infrastructure
9.2.1 Management
9.2.3 Design Standards
9.2.4 Technical Specifications
e 9.5 Contracts
9.5.1 Management
e 9.7 Procurement & Stock Management
9.7.2 Equipment Specifications

There are some works associated with these projects that require bespoke design to reflect
the particular needs and/or environment of each project. For example, the zone substation
site civil works and 66kV cable works will require unique specification solutions while still
complying with the necessary high level requirements such as the building code etc.

One relevant Technical Specification is:
o NW74.23.32 Cable Subtransmission 66kV (Bromley to Dallington/Rawhiti)

The principal studies which determine the architecture of the subtransmission build are
summarised in:

e the Urban Network Architecture Subtransmission Review NW70.60.05
¢ the Rawhiti 66kV Options paper 2012 (Appendix A)

e the Security of Supply Standard 2007 (see 2.1 below)

e Orion papers on diesel generation (Appendices C and D)

A relevant geotechnical engineering report is included in Appendix E.
Other relevant documents are the Urban 11kV Network Architecture Review NW70.60.06.

The following sections provide a summary of the most relevant high level reports, policies,
standards and specifications.

Urban Major Projects — North (CPP1) 8
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2.1 Security of supply standard

Our SoSS is published in Section 5.3.1 of our 2012 Asset Management Plan (AMP). This
standard was originally introduced shortly after the 1998 Auckland CBD blackout and
modified slightly following an urban architecture review in 2006. The structure of our SoSS
is based on the UK P2/6 standard and the 2006 update included a national and international
benchmarking component. Our 2006 process and recommendations were reviewed by SKM
before consulting with Retailers, Canterbury Manufacturers Association, Major Electricity
Users Group and Grey Power.

The Orion SoSS has a deterministic structure but the thresholds are based on probabilistic
analysis utilising average probabilities of asset failure and the average Value of Lost Load
(VoLL) to customers. As a precursor to determining the structure and thresholds of a So0SS
it is necessary to consider many factors including:

o the different network architecture options (ring vs. radial)

e the construction options (overhead vs. underground)

o the different customer/load segment expectations (VoLL and Demand Side

Management (DSM))

The key point is that how the desired level of security of supply is achieved is just as
important as achieving it. The development of a SoSS is an iterative process. Changes in
technology, customer expectations or the cost of assets can affect the optimum architecture
of the network which in turn can affect the structure and thresholds in the SoSS. The
architecture of our network is discussed in more detail below.

The initiatives within this project are consistent with our security of supply criteria® (Class C2)
for urban loads exceeding 15MW. Class C2 loads shall be supplied by an uninterrupted N-1
subtransmission network.

2.2 66kV architecture review

To make sure that our network architecture and resulting SoSS is keeping pace with
changes to our modelling inputs (VoLL, asset failure rates, new technologies, DSM, etc) we
have largely completed® a review of our urban 66kV and 11kV architecture. This has also
provided an opportunity to take account of the resiliency learnings during the Christchurch
earthquakes. The review has largely supported our current SoSS and we do not expect any
changes to the existing categories although additional criteria to capture our planned
resilience to GXP or zone sub ‘site’ contingencies will be required.

The review also concluded that a 66kV ring bus design over a more conventional single bus
design provided a better balance of costs and benefits.

During FY13, we intend to review the architecture of our low voltage urban network and also
the rural subtransmission and 11kV network. Whilst we are not expecting significant change,
the architecture review will consider many other factors and until that work is complete the
current SoSS is considered appropriate.

% As published in Section 5.3.1 of our 2012 Asset Management Plan

® Technical analysis complete, reports at draft stage (NW70.60.05 and NM70.60.06)

Urban Major Projects — North (CPP1) 9
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2.3 Prioritisation of works

At a high level this project mainly requires the use of 66kV underground cable and zone
substation contractors. This kind of resource is also required on a humber of other projects
to be completed in the ten year timeframe. More detail about how we prioritise projects is
described in section 5.3.4 of our 2012 Asset Management Plan and expanded further in NW
70.60.14 — Project Prioritisation and Deliverability Process.

Orion has a successful history in managing a succession of multi-million dollar civil and
electrical works which demonstrates a proven institutional ability to predict and manage
contractor workstreams.

A dominant factor in prioritising this project is our publicly stated aim to remove the 66kV
temporary overhead line from Bromley to Rawhiti by March 2014.

Replacement of end-of-life assets and coordination with Transpower works also influence
the staging of these projects.

2.4 Tenure of substation sites, line corridors and cable routes

Where possible we install our underground reticulation in the berm of a public road. This
does not require specific permission. Although no easement is required we notify and/or
seek approval of our design/offset from other utilities and local authorities including CCC,
ECAN, Telecom/Chorus, etc. and also NZTA.

This Urban North Subtransmission plan involves 66kV cable routes across Christchurch City
Council land. Easement negotiations are currently underway.

We secure the tenure of our zone substation sites by ‘Title’. The timing of land purchases for
zone substation sites is made by judgement taking account of:

e current or future zoning of the land

e land availability — multiple options or not

¢ what plant screening might be required in advance of construction

e strategic nature of project — other comparable alternatives exist

e confidence that the project will be implemented

e a preference to work with land owners rather than use our ‘requiring authority’ status

This project requires the acquisition of land for two new zone substations at Marshland and
Waimakariri.

Land has been difficult to obtain in Marshlands and we have an agreement in place with the
developers to secure a site for us. The developer has recently identified potential land
parcels and we intend to seize this opportunity by securing a site in FY14.

The proposed Waimakariri site is on CCC land. We own surplus land in Burwood next to the
Travis Country Wetlands that the CCC is interested in owning. It is proposed to swap these
sites (valuations indicate equal value) and we are currently working through this process.

Urban Major Projects — North (CPP1) 10
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3. Network constraints and service targets
3.1 Constraints and timing
The objectives of this suite of projects are:

e to restore N-1 security of supply to Rawhiti zone substation, following the destruction
of two Bromley-Brighton cables and Brighton zone substation in the 2011
earthquake. This will be done in a way consistent with the network architecture
proposed by the Architecture Review, i.e. a cable from Bromley and one from
Islington via Waimakariri and Marshland

e to provide capacity and security of supply to north and northwest Christchurch, as
load develops (hastened by post-earthquake relocation of demand)

e to provide for the replacement of the four Papanui 66/11kV transformers, according
to Orion’s chosen network architecture. This means the reduction of firm capacity
from 76 to 40MVA, and the transfer of load to other zone substations

The first objective requires the laying of cables from Bromley to Rawhiti and Hawthornden to
Rawhiti as soon as practical. The second requires (among other things) new zone
substations on the Hawthornden-Rawhiti cable, which may take place after the cable has
been installed.

Transpower’s plan to replace 66kV switchgear at Islington has a bearing on the timing of
projects. The long-term plan requires one less bay than is currently used for Orion, so
avoiding the replacement of this bay is desirable.

The switchgear at Bishopdale switching station (fed at 11kV from Papanui) is due for
replacement in FY18. In the long-term architecture plan for the northwest there is no need
for this substation once Waimakariri zone substation is in place and Papanui load is
reduced. Staging other projects to avoid the investment in switchgear replacement is also
desirable.

The 11kV switching stations at Grimseys-Winters and 187 Grimseys Rd will similarly be able
to be removed rather than replaced at the end of their switchgear life cycle, if Marshland
zone substation is in place. This will not have any impact on the forecast expenditure during
the CPP period as the end of their switchgear life cycle is outside the CPP period.

Our subtransmission plan takes into account the efficient use of capital. The four Islington-
Papanui and two Islington-Hawthornden circuits provide 820MVA of capacity into the urban
north. The four Islington-Addington circuits (to be acquired from Transpower in FY15) add
another 700MVA. It is proposed to take the lower-capacity Islington-Hawthornden lines out
of service and reinstate the currently out-of-service Islington-Papanui circuit 2. This will
reduce by one the number of 66kV bays required at Islington. Only one of the two Islington-
Papanui double tower lines will extend to Papanui; the other will extend to Hawthornden to
supply that site and connect to the Waimakariri cable. This will allow for the potential future
removal of one of the Hawthornden-Papanui double tower lines.

CIAL intends to expand airport operations and the airport apron in the area which includes
the site of Harewood zone substation. This may result in the site being relinquished.
Harewood is important in the security of supply to the airport and other high-value loads. The

Urban Major Projects — North (CPP1) 11
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plan needs to provide for this possibility; the proposed Yaldhurst zone substation (expected
to lie outside the CPP horizon) will have sufficient capacity to meet projected demand.

3.1.1 Security of supply (66kV)

The most urgent constraint being addressed is that Rawhiti zone substation does not meet
the security of supply standard for an urban site with more than 15MVA peak load, which is
uninterrupted N-1.

In addition, the fact that both Rawhiti and Dallington are both at present on single 66kV
feeds in areas susceptible to seismic damage, and that they are adjacent substations which
normally back each other up in a contingency, and that Rawhiti is on the edge of the network
with little other support, results in a particularly vulnerable supply to the damaged eastern
suburbs. An N-2 event (concurrent loss of both lines) is a credible contingency which would
result in unserved load in winter for the duration of repair time. The diesel generation at QEII
Park is designed to allow all customers to be supplied in this situation (provided the lower
network is in sufficient health).

It is clear that restoring security of subtransmission to these substations is of the highest
priority. Once Dallington has N-1 supply in FY14, an N-2 event will result in the loss of only
one of the eastern zone substations. By FY16, both will be supplied by two cables each over
diverse routes, from Bromley and Islington GXPs.

At present the two Hawthornden and two llam 66/11kV banks (63MVA firm capacity) are
supplied from Islington GXP via a double tower line. While this provides an N-1 feed, the
common-mode risk of a tower event affecting both lines is a credible contingency and would
result in the loss of both substations. The ability of the surrounding network to cover this
outage over 11kV ties is being eroded, and significant planned commercial expansion
around CIAL will accelerate this vulnerability. A solution proposed in previous AMPs was to
provide a third independent supply to Hawthornden/llam by tee-ing off one of the Islington-
Papanui tower lines. Following the Architecture Review, the plan was revised to reinforce
security of supply to Hawthornden in the short term via 11kV ties from Waimakariri zone
substation, deferring the Hawthornden tee-off and altering its design to allow for the
decommissioning of the Islington-Hawthornden tower lines.

3.1.2 Capacity and security of supply (11kV)

The Papanui site has four transformers which normally operate as two independent 11kV
busses fed by two transformers each. Most of the load on the eastern bus is on a major
primary ring with six feeders, including Grimseys-Winters 11kV switching station. This ring
serves a large area in the central urban north and is forecast to exceed firm capacity in
2018. Forecast load growth in Belfast and Chaneys will start to exceed the N-1 capacity of
the 11kV network over a similar time period, and voltage constraints are starting to appear in
normal operating conditions. These constraints could be relieved by either of the proposed
Marshland or Waimakariri zone substations. Connecting the Marshland site via Rawhiti
would leave both these substations on the same single 66kV radial feed from Bromley until
the Hawthornden-Waimakariri-Marshland link can be completed (FY16). By contrast the
Waimakariri site can be connected to Hawthornden in FY15, so that only one substation is at
risk from a single cable fault before FY16. Load growth in the Waimakariri catchment is
forecast to occur earlier than for Marshland. Given these factors, and the importance of

Urban Major Projects — North (CPP1) 12
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Waimakariri to security of supply in the Hawthornden/CIAL area, the decision has been
made to install Waimakariri in FY15 (one transformer initially). The construction of Marshland
can be deferred by the use of diesel generation at the future Belfast zone substation site.

3.1.3 Asset replacement

When Transpower had ownership of the Papanui site, its asset replacement programme
included plans for the four Papanui banks to be replaced during the period FY16 - FY18.
While detailed condition analysis has yet to be carried out by Orion, we need to prepare for
this event. We intend to replace these banks with two 20/40MVA units according to our
architecture standard. This means the loss of 36MVA firm capacity, and over 20MVA of load
must be transferred to other zone substations®.

The existing adjacent substations (McFaddens and Fendalton) are at or near capacity, and
the combined Hawthornden/llam must be kept below 40MVA to allow for the removal of the
llam transformers to the proposed Yaldhurst zone substation. The load transfer from
Papanui must therefore be taken up by Waimakariri and Marshland. This drives the second
stage of the Waimakariri substation (second transformer, bringing the site up to N-1 security)
and the construction of Marshland.

Transpower’s asset replacement plan also has the Islington 66kV breakers to be replaced
during the period FY16 — FY18. This is another reason to complete the rearrangement of the
lines out of Islington by FY18, so that bay 222 can be decommissioned and refurbishment
costs avoided.

3.2 Forecast load

The 66kV cable works in this plan are primarily driven by the need to replace damaged
assets and their timing is not triggered by load growth. The zone substations are partially
driven by load growth however. Our load forecasting methodology is described in
NW70.60.12 Long Term Load Forecasting Methodology for Subtransmission and Zone
Substations.

The principal growth areas covered by these projects are the Russley-CIAL area; Belfast;
and the Marshlands subdivisions along Prestons Rd.

Our detailed demand forecasting system is focussed mostly on the total load on zone
substations and it addresses constraints on subtransmission and transformer capacity. A few
primary rings known to be close to 11kV cable capacity are included in the load growth
model. We also maintain separate load-flow models which can be used to predict other
constraints which don’t show up in the main forecast, such as low voltage under normal or
contingency conditions and restrictions in 11kV tie capacity which limits the ability of
substation outages to be covered by adjacent substations. These constraints are not related
to subtransmission and transformer capacity and so are not indicated directly by our main
load forecast data, but must be determined by a separate modelling process. They are
nonetheless driven by load growth forecasts, usually with a more localised focus than the
zone substation forecasts.

* Rather than replace four banks at Papanui it is more efficient to replace two, and install the other two
in another zone substation closer to the load.

Urban Major Projects — North (CPP1) 13
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It is these 11kV constraints which are driving the need for a Waimakariri zone substation
(proposed for FY15), before the subtransmission constraints become binding. They are:

¢ the ability of Harewood and Papanui substations to provide 11kV support for the N-2
Hawthornden-llam event (loss of both tower lines) is already marginal. Growth
around the airport will exceed this capability in the next year or two. Waimakariri
substation and the 11kV feeders installed to connect it into the network will provide
for this contingency

e the ability of Papanui/Bishopdale to support load in the Russley/CIAL area in a
Hawthornden N-2 transformer event is becoming constrained by the capacity of the
11kV network. Waimakariri substation and the 11kV feeders installed to connect it
into the network will also provide for this contingency

e the growth expected around Belfast and Chaneys will result in low voltage at peak
loads. This is already modelled to drop below 0.98p.u. due to the distance from the
nearest zone substations, and will be soon become marginal under normal conditions
and severe in contingencies where the feed will come over even longer distances.
Waimakariri substation and the 11kV feeders installed to connect it into the network
will resolve these problems in the short term. Later, diesel generation will further
support the contingency situation, until growth finally requires the construction of
Belfast zone substation.

The other key driver for a Waimakariri zone substation is the need to transfer load from
Papanui when the 66/11kV banks need replacing during the period FY16 — FY18.

Looking further ahead, Waimakariri is needed to keep the combined Hawthornden-llam load
under 40MVA for when the llam transformers are removed to the proposed Yaldhurst zone
substation (~2020), leaving Hawthornden as a 40MVA site.

The combined Hawthornden-llam load forecast (MVA) is as follows:

FY13 FY14 FY15 FY16 FY17

40.4 40.5 40.7 41.0 41.3 41.6 41.9

Hawthornden-llam load forecast (MVA)

Marshland zone substation (proposed for FY18) will provide capacity and security of supply
for the Redwood, Marshlands, Ouruhia and north Burwood areas. This region is currently
supplied from Grimseys-Winters switching station, and McFaddens and Dallington zone
substations. Grimseys-Winters and McFaddens are at or near capacity (see load forecasts in
Tables 3 and 4 below). In a Dallington outage, the 11kV network providing support from
McFaddens into Marshland is already constrained. Marshland zone substation will relieve all
these constraints and allow the transfer of load from Papanui when it becomes a 40MVA
site.

Marshland and Waimakariri substations will be needed to provide contingency support for
each other in Northwood, Belfast and north Marshland in the event of an outage at either
site.
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The Grimseys-Winters primary ring (firm capacity ~26MVA) load forecast is as follows:

Grimseys-Winters primary ring load forecast (MVA)

The McFaddens zone substation (firm capacity 40MVA) load forecast is as follows:

McFaddens zone substation load forecast (MVA)

Zoning maps from CCC’'s Belfast Area Plan, and subdevelopment plans for CIAL and
Marshland illustrating planned land development, and hence demand growth, are included
on the following pages.
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3.3 Network options

The subtransmission options are examined in depth in the Architecture Review and the
Rawhiti 66kV options paper (Appendix A). See overleaf for single-line diagrams.
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34 Non network alternatives

Non-network solutions to capacity or security of supply constraints are considered in the
following reports.

¢ NW?70.60.10 Demand Side Management Stage 1 — Issues & Opportunities
e NW?70.60.11 Demand Side Management Stage 2 — Potential Initiatives

Non network alternatives or demand side management solutions tend to provide solutions
in the short term for deferral rather than replacement infrastructure investment.

The value of Demand Side Management (DSM) in the deferral of major projects is
quantified in Section 5.6.12 of the 2012 AMP. In general, DSM tends to be cost effective
in areas where the stepped investment in the network is high and rate of growth is slow.
While the network investments in this project are large, the need to replace earthquake
damaged assets and meet the significant growth in peak demand, means that a demand
side management solution would need to be of a substantial size to be of any real benefit.

The timing of these projects is based on our load forecast process (and moderated by
workflow considerations).

Alternative solutions to the replacement of the two earthquake-damaged Bromley-
Brighton 66kV cables and provide N-1 security to Rawhiti zone substation will require
sufficient scale to reduce peak Rawhiti demand from 35 to less than 15MVA (the SoSS
threshold for N-1 security). Economic alternatives of this scale are not available, so there
are no alternatives to laying two cables.

The Architecture Review and Rawhiti 66kV Options study identified a Bromley-Rawhiti
cable (replacing the overhead line) and an Islington GXP supply from a northern circuit
(via Waimakariri and Marshland) as the preferred options for the two Rawhiti feeds. Orion
is installing these cables as quickly as feasible and non-network alternatives do not apply.
They may play a role in the timing of future zone substations at Marshlands and Belfast.

For example, once the 2 x 2MVA diesel generators are no longer required at QEIl for
security of supply, they will be moved to Belfast, which is a district of considerable
forecast growth quite distant from existing zone substations. A Belfast zone substation is
planned for this site, first to prevent the erosion of supply security (redundant capacity)
and then to provide new capacity as load continues to grow. This investment can be
deferred by the generators which provide security of supply during network outages. The
generators will similarly have value in deferring the Marshland substation.

4, Project description and forecast expenditure
4.1 Work to be undertaken

The CPP major project groups consist of a number of Orion AMP projects, each of which
is contained in a single financial year. The list and timing of projects are summarised in
the table in section 1.1.

Planned improvements/changes to previous practices within these projects can be
identified within the Architecture Review, and also in the geotechnical considerations
around cable routes and substation sites.
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The Architecture Review is based on a number of assumptions that are the result of
previous planning exercises and are set out in section 3. The report recommends the
following planning criteria:

e N-1 topologies

e Meshed network (cable route diversity)

e  GXP links/interconnection

e Loss of no more than one zone sub for an N-2 subtransmission event

These criteria significantly limit the options available. Within this set of criteria, options
are considered and the least cost option selected.

Zone substations are major capital projects, involving the purchase of land and site
establishment (civil works such as fencing, water and wastewater, underground earth
grids, paving, grading and laying gravel, constructing 11kV and 66kV switchrooms etc.).
Substantial assets such as transformers, 66kV and 11kV switchgear, protection and
control systems, and communications infrastructure are included.

Each AMP project is summarised in the sections below.

FY13 and FY14 projects are committed; all others remain in planning. AMP project
schedules are reviewed annually.

Cost estimates are constructed in line with Project Budget Forecasting Process policy
NW70.60.13.

411 FY13 606 QEIl Park diesel generators

The damage to the network from the 2010-11 earthquakes and the possibility of further
aftershocks present a significant risk to electricity supply, particularly in the eastern
suburbs. Two adjacent zone substations (Rawhiti and Dallington) are on temporary single
feeds, meaning that an N-2 event (loss of both lines) will result in the loss of what would
normally be 80MVA firm and 160MVA emergency capacity. In winter there is load that
cannot be supplied in this scenario. The installation of 4MVA of diesel generation in
Parklands and our mobile generation fleet will help ensure all load can be served after a
major event (provided the 11kV and low voltage networks are not too heavily damaged).
The generation also provides resiliency against other contingencies besides 66kV
outages and is a key component of our post-earthquake plans to provide reliability and
security of supply to east Christchurch.

Once security of subtransmission has been restored to Dallington and Rawhiti, the
generators will be more useful elsewhere (see Section 4.1.8) and can be used to defer
major capital investment.
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Item 1D Quantity Description Forecast

(CEELENS)] (#, m) Budget ($000)
135 1 | Install new MSU and terminate (excl hardware) 14
274 2 | Generators Purchase 2700
275 2 | Generators Install 155
272 1 | Design - building substation 18
29 1 | Terminate cable to CB or MSU 2
143 1| MSU 2K1T 10
Total 2899

QEIl Park diesel generators budget — committed FY13
412 FY14 619 Bromley to Rawhiti 66kV link

The existing Bromley-Brighton cables have been damaged beyond repair by the
earthquakes. A temporary overhead line has been built from Bromley to the new Rawhiti
zone substation (which replaced the damaged Brighton substation). A detailed study of
permanent solutions was undertaken, and a corporate decision (see Appendix B) was
made for an underground circuit along a route which minimised seismic risks. This project
covers the cable installation and substation works at Rawhiti to allow for termination.

In the event that there is a cable failure in the period after this cable has been completed,
but before the N-1 backup is completed in FY16 (the Marshland-Rawhiti cable) service
can be restored in about two hours by 11kV switching from neighbouring zone
substations. This is considered viable as the forecast peak demand for Rawhiti in 2016 is
around 22MVA. Our diesel generation at QEIl Park assists with this scenario and hence
the acceptable relocation of the generation to Belfast in 2016 once the Marshland-Rawhiti
link is completed.

If a major event causes Bromley GXP to fail or the Bromley to Dallington new cable to fall
at the same time as the Rawhiti cable, support will need to come from the Papanui to
McFaddens 66kV cables which have a steady state total group rating of 79MVA.
However, these will need to support McFaddens, Dallington and Rawhiti whose load is
expected to exceed the capability and hence another reason to complete the Rawhiti —
Waimakiriri link.

Item ID Category Description Quantity Forecast
(#, m) Budget
($000)
207 | Cable trench 66kV cable trenching+jointing 6800 4760
157 | Cable material | 66kV 1600Cu XPLE cable (160MVA) 6800 5943
249 | Zone termination, protection & 1 250
Total 10953

Bromley to Rawhiti 66kV link budget — committed 2014
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4.1.3 FY14 521 Land acquisition for Marshland substation

The zone substation at Marshland (Project 488 below) requires a parcel of land. A site
has been identified near the proposed 2,300-household Prestons subdivision which is
ideal for both 66kV and 11kV networks. Some difficulty has been encountered in
obtaining a suitable location therefore we will secure this strategic requirement early,
rather than wait until construction.

Item ID Quantity Description Forecast
(CEIEIEE)] (#, m) Budget ($000)

248 | 1 | Substation land acquisition 500

Land acquisition for Marshland substation budget — committed FY14
414 FY15 525 Waimakariri substation stage 1

Orion's upper network requires reinforcing in the northwest urban area, to provide for
projected growth around Christchurch International Airport (CIAL) and further north. This
project forms part of Orion's major urban subtransmission strategy outlined in the
Architecture Review. A new zone substation will be built in two stages (see Project 542
below), along with 66kV feeders from Hawthornden (Project 641 below) and Rawhiti zone
substations (Projects 650 and 651 below). Stage 1 involves the site development and
11kV switchroom, a single transformer and termination for the two 66kV cables.

Along with Marshland substation it will take load from the 76MVA capacity Papanui zone
substation enabling it to become a standard Orion 40MVA site when the transformers are
replaced at end-of-life. It will also allow for the removal of Bishopdale 11kV switching
station instead of replacing this asset at end-of-life.
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Category Description Quantity Forecast
(#, m) Budget
($000)
59 | Zone Design 1 484
Zone Establish substation site + 11kV building,

236 | substation fencing 1 1,200
206 | Cable material | 11kV 185 mm2 Cu XLPE substation 300 60
75 | Cable material | 11kV 300Cu XLPE incomers 40 13
45 | Cable trench 11kV feeder cables 100 10
226 | Transformers | 66/11 20/40 MVA transformer 1 1,071
298 | Transformers New pad and install 40MVA transformer 1 507
194 | Ripple plant Purchase 175Hz ripple plant 1 178
195 | Ripple plant Install and commission ripple plant 1 22
7 | General 66kV protection+comms 1 150
224 | Substation construct 66kV bay, install breaker+relays 2 314
223 | Substation 66kV breaker+relay+brick 2 420
61 | Switchgear CB install + commission 13 169
5 | Switchgear CB 630A + relay (11kV feeders + ripple 11 418
306 | Switchgear CB 2500A incomer +VT+relay+brick 1 134
305 | Switchgear CB 2500A (bus coupler) 1 94
178 | Switchgear KKTT purchase RMU 1 35
185 | Switchgear install and terminate RMU 1 15
135 | Switchgear Install new MSU and terminate (excl 1 14
182 | Transformers | LS transformer installation 1 5
Total 5,312

Waimakariri substation stage 1 budget FY15

415 FY15 641

Hawthornden-Waimakariri 66kV link

This project provides the cable to feed the new Waimakariri zone substation (Project
525), and termination works at Hawthornden.

Urban Major Projects — North (CPP1)
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Category Description Quantity Forecast

(#, m) Budget ($000)

117 | Cable material | 66kV 1000Cu XPLE cable (120MVA) 5500 3,344

207 | Cable trench 66kV cable trenching+jointing 5500 3,850

249 | Zone Tee-off tower lines, termination, 1 300
substation protection & communications

Total 7,494

Hawthornden-Waimakariri 66kV link budget FY15
416 FY15 651 Marshland to Waimakariri 66kV link

The Rawhiti Supply Options study identified solutions to provide a momentary-break® N-1
subtransmission to Rawhiti zone substation, consistent with the Architecture Review. A
corporate decision was made for the Bromley-Rawhiti cable (Project 619 above) and for
the second feed to consist of a cable from Waimakariri. This circuit comprises a
Waimakariri-Marshland cable (this project), and a Marshland-Rawhiti cable (Project 650
below). These cables will also provide a momentary break N-1 supply to the Waimakariri
and Marshland (when commissioned — see Project 488 below) zone substations.
Termination bays are included in the substation projects.

Category Description Quantity Forecast
(#, m) Budget ($000)
106 | Cable material | 66kV 630Cu XPLE cable (95MVA) 9700 3938
207 | Cable trench 66kV cable trenching+jointing 9700 6,790
Total 10,738

Marshland to Waimakariri 66kV link budget FY15
41.7 FY16 650 Rawhiti to Marshland 66kV link

See Project 651 above. It is not feasible to construct the Hawthornden-Waimakariri,
Waimakariri-Marshland and Marshland-Rawhiti cables in one year, so this project is
scheduled for FY16. Termination bays are included in the substation projects.

® The construction of a 66kV link between Marshland and McFaddens at a later date will provide a
true uninterrupted N-1 supply to Rawhiti, Marshlands and Dallington zone substations.
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Item Category Description Quantity Forecast
ID (#, m) Budget ($000)
157 | Cable material | 66kV 1000Cu XPLE cable 8600 5,229
207 | Cable trench 66kV cable trenching+jointing 8600 6,020
249 | Cable install Terminations 1 180
Total 11,429

Rawhiti to Marshland 66kV link budget FY16
41.8 FY16 634 Belfast Diesel Generation - Stage 1

The site of the future Belfast zone substation has been identified and purchased. As load
develops in north Christchurch security of supply will erode to the point where planned
and unplanned 66kV or 11kV outages result in unserved demand. Reinforcement is
required before this point, but the major investment of a zone substation can be deferred
by the installation of diesel generation. Diesels at this site have value in deferring both
Marshland and Belfast substations. The two QEIl units would be moved to Belfast. A
new containerized 915kW movable unit would be purchased and would be normally
operated at Belfast unless required elsewhere.

The business case for generation also includes peak demand lopping for reducing
transmission charges . Consents have already been obtained for generation at this site.
See Appendices C and D.

The generators at QEIl Park are currently required to avoid unserved load after the loss
of the BRY-RAW and BRY-DAL 66kV overhead lines. The timing of the move to Belfast is
determined by the completion of a 2-cable 66kV supply to Rawhiti (Rawhiti-Marshland
link) in FY16 which removes the need for contingent support around Rawhiti.

There is about 4MVA generation capacity at QEIl and an extra 1MVA is expected to be
added when (or after) they are shifted to Belfast. The extra IMVA unit is to fill the gap
between the larger 2MVA units and the smaller 550kVA units that Orion already has.
This will prevent the transport of the larger units whilst still being useful at Belfast. The
need for the generation at Belfast is driven by constraints in the 11kV network rather than
subtransmission initially. The northern 11kV primary ring is forecast to reach capacity in
FY16. Marshland zone substation would be needed to relieve this constraint if the
generators were not available to cover outages of the primary ring or Grimseys-Winters
switching substation.

In order to complete the Belfast substation we will need to do the following:
o Shift 2 x 2500 kVA 11 kV generators from QEII to Belfast.
e Purchase an additional 1 MW (915 kW) generator at the same time.
e Stack and bolt down 2 x 40ft Containers per generator to a concrete pad.

e QEIl is located on an existing sealed surface. The site was fenced by Orion. At
Belfast the site is undeveloped and will require excavation, backfill before the
generator pads can be levelled and placed.
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A connection to the 11 kV network will need to be made to the cables that pass

under the site.

Kiosks will be used to house the switchgear.

There are 4 diesel tanks which will be moved to Belfast.

A local supply transformer will be required.

A 19m exhaust stack, fuel pipes, interceptor, truck access, roadways and fencing
will need to be installed.

No external cooling will be required.

Category Description Quantity Forecast

(#, m) Budget ($000)

26 Cable material | 185 mm2 Al XLPE cable (CB to RMU) 150 10
16 Cable material | 95 mm Al XLPE 3c cable (generators to 80 4
15 Cable material | 300 mm Al XLPE cable connection to 80 6
112 | Cable 11kV throughjoint cable connection to 2 5
29 Cable Terminate cable to CB or MSU 10 21
59 Substation Design 1 127
275 | Substation Generator Install Exhaust Stack 1 120
275 | Substation Generator Install Fuel System 40 40
274 | Substation 1MW Generator Purchase in container 1 650
239 | Substation 11 kV Building - Control Room 1 100
201 | Switchgear KKKT purchase RMU 1 28
185 | Switchgear install and terminate RMU 1 15
61 Switchgear 11kV CB install + commission 3 39
5 Switchgear 11kV CB 630A + relay 3 114
Total 1,279

Belfast Diesel Generation - Stage 1 budget FY16

419 FY18 541 Hawthornden tee-off

The termination of the Hawthornden-Waimakariri 66kV cable (Project 641) requires 66kV
works at Hawthornden zone substation. Also load growth means that the loss of the two
Islington-Hawthornden/llam overhead circuits will no longer be adequately covered by
11kV ties from adjacent substations. We intend to supply Hawthornden, Illam and
Waimakariri from the Islington-Papanui high capacity tower lines. 66kV bus works will
provide for these connections and terminating the circuit from Waimakariri. We will then
be able to decommission the lower capacity Islington-Hawthornden tower lines and utilise
the fourth Islington-Papanui circuit which is currently out of service.
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A New Investment Contract with Transpower will be needed to rearrange the Islington
bays onto which our 66kV lines are connected (see SLD section 3.3).

Category Description Quantity Forecast

(#, m) Budget ($000)

255 | Zone protection & communications; 1 250
substation reinstate ISL-PAP circuit 2
254 | Zone 66kV overhead works at 1 315
substation Hawthornden & Papanui
224 | Switchgear construct 66kV bay, install 2 314.3
223 | Switchgear 66kV breaker+relay+brick 2 420.3
Total 1,300

Hawthornden tee-off budget FY18
4.1.10 FY18 542 Waimakariri substation stage 2

See Project 525 above (Waimakariri substation stage 1). With the completion of the
Waimakariri-Rawhiti link (Projects 650 and 651 above), two 66kV cables will feed
Waimakariri zone substation and a second 66/11kV transformer will be installed to bring
the site up to full N-1 security and meet the Security of Supply standard for load in excess
of 15MVA. 66kV bays and an 11kV incomer circuit breaker (CB) are included.

Category Description Quantity Forecast
(#, m) Budget ($000)
75 | Cable material 300Cu singles 3 phase set 20 6
59 | Design & Extras | Zone substation 1 216
224 | Substations construct bay, install breaker+relays 1 157
223 | Substations 66kV breaker+relay+brick 1 210
307 | Switchgear B95+ Bus Zone protection relay 1 63
61 | Switchgear 11kV CB install + commission 1 134
6 Switchgear 11kV CB 1200A + relay 1 13
226 | Transformers New 66/11 20/40 MVA transformer 1 507
298 | Transformers New pad and install 40MVA transformer 1 1,071
Total 2,377

Waimakariri substation stage 2 budget FY18
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41.11 FY18 488 Marshlands zone substation

Forecast growth in the Marshland, Ouruhia and Chaneys areas will exceed network
capacity. In particular two major residential subdivisions on Prestons Rd may contribute
over 10MVA when fully developed. A new 23MVA zone substation will provide for this
load and improve security of supply to the northeastern suburbs. It will connect to the
already constructed Rawhiti-Marshland (Project 650 above) and Waimakariri-Marshland
(Project 651 above) cables. Along with Waimakariri substation it will take load from
76MVA capacity Papanui zone substation enabling it to become a standard Orion 40MVA
site when the transformers are replaced at end-of-life. It will also allow for the removal of

Grimseys-Winters 11kV switching station instead of replacing this asset at end-of-life.

Category Description Quantity Forecast
(#, m) Budget ($000)
59 | Zone Design 1 411
206 | Cable material | 11kV 185 mm2 Cu XLPE substation 200 40
75 | Cable material | 11k 300Cu XLPE incomers 40 13
45 | Cable trench & | 11kV feeders 100 10
93 | Transformers New 66/11 11.5/23 MVA transformer 2 1,293
297 | Transformers New pad and install 23MVA 2 814
195 | Ripple plant Install and commission ripple plant 1 22
194 | Ripple plant Purchase 175Hz ripple plant 1 178
236 | Substation Establish substation site + 11kV 1 1,200
224 | Substation construct 66kV bay, install 4 629
223 | Substation 66kV breaker+relay+brick 4 841
5 | Switchgear 11kV CB 630A + relay 10 380
6 | Switchgear 11kV CB 1200A + relay 3 174
61 | Switchgear 11kV CB install + commission 13 169
178 | Switchgear KKTT purchase RMU 1 35
185 | Switchgear install and terminate RMU 1 15
135 | Switchgear Install new MSU and terminate 2 28
182 | Transformers LS transformer installation 1 5
Total 6,255
Marshlands zone substation budget FY18
5. Dependencies

This suite of projects relates to the overall plan for urban subtransmission outlined in the
Architecture Review. In particular it is closely connected with CPP2 Urban Dallington
Subtransmission. However progress is independent of any other works.

Urban Major Projects — North (CPP1)
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6. Earthquake consequences

Direct earthquake effects include the need to replace the two damaged Bromley-Rawhiti
66kV cables, and the overhead line which provides a temporary supply. Other direct
effects are on the cable routes and civil engineering solutions chosen for the Bromley-
Rawhiti and Rawhiti-Marshland circuits, which take into account geotechnical learnings
from the earthquakes (and are longer and more expensive than may otherwise have
been the case).

Indirect earthquake effects include the changes in residential, business and industrial
load distributions and forecasts, which influence the order and timing of projects (and the
nature and location of associated 11kV reinforcement). As a general observation, the
result is accelerated growth in the north and northwest which advances the need for
Waimakariri and Marshland substations. The reduction in load in the far east does not
lead to a corresponding deferral of any major projects as this area is served by an
existing zone substation (Rawhiti), and providing security of supply to Rawhiti is an urgent
priority.

The Architecture Review was initiated after the 2010-11 earthquakes. The experience of
a High Impact Low Probability (HILP) event, and the need to rebuild infrastructure on top
of what was about to be a decade of increased investment, prompted this review of our
network topology and design principles. From this viewpoint all of our major project plans
have been influenced by the earthquakes.

7. Expenditure plan
7.1 Expenditure summary

The following tables summarise the sub-project totals and overall project forecast budget.
About 60% of the investment is in cable installations, 12% in generator installations, and
the remainder in substation works.

- Orion project ID Project title Budget $000

FY13 606 | QEII Park diesel generators 2,899
FY14 521 | Land acquisition for Marshland substation 500
FYi14 619 | Bromley to Rawhiti 66kV link 10,953
FY15 525 | Waimakariri substation stage 1 5,312
FY15 641 | Hawthornden-Waimakariri 66kV link 7,494
FY15 651 | Marshland to Waimakariri 66kV link 10,738
FY16 634 | Belfast Diesel Generation - Stage 1 1,285
FY16 650 | Rawhiti to Marshland 66kV link 11,429
FY18 488 | Marshlands zone substation 6,255
FY18 541 | Hawthornden T-off 1,300
FY18 542 | Waimakariri substation stage 2 2,377

Total 60,542

Urban North projects summary
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The following chart shows our forecast expenditure in both real and nominal terms. The
real terms have been escalated as per methodology outlined in the CPP proposal to
ascertain the nominal terms.

$000
25,000

20,000

15,000
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5,000
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® RealCapex ™ Nominal Capex

The following tables summarise our forecast expenditure in both real and nominal terms
($000).

Forecast expenditure (real)

Real FY13 $000
FY13 FY14 FY15 FY16 Fy17 FY18 FY19

Sub-transmission network - 11,453 21,554 11,680 - 6,246 -

Distribution lines and cables 2 - 83 47 - 69 -

Distribution substations including
transformers 42 - 19 5 - 33 -

Switchgear (All voltages) - - 1,661 172 - 3,356 -

Low voltage distribution network - - - - - - -

Supporting or secondary systems 2,855 - 228 810 - 228 -

Non system fixed assets - - - - - - -

Total 2,809 11,453 23,544 12,714 - 9,932 -

Forecast expenditure (nominal)

Nominal $000
FY13 FY14 FY15 FY16 FY17 FY18 FY19

Sub-transmission network - 12,133 23,532 13,072 - 7,068 -

Distribution lines and cables 2 - 103 61 - 103 -

Distribution substations including
transformers 42 - 22 6 - 45 -

Switchgear (All voltages) - - 1,754 181 - 3,599 -

Low voltage distribution network - - - - - - -

Supporting or secondary systems 2,855 - 246 916 - 275 -

Non system fixed assets - - - - - - -

Total 2,809 12,133 25,656 14,236 - 11,091 -
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7.2 Basis for expenditure forecast

The expenditure forecasts in this project are based on the need to deliver the works
described in the previous sections of this report. The methodology for developing
expenditure forecasts to undertake these works is described in NW70.60.13 Project
Budget Forecasting Process.

Updated quotes for 66kV cable materials have been obtained in FY12. The QEII
generator costs reflect actual expenditure.

All other categories involve infrastructure which Orion installs regularly and for which
there is recent history.

Cost benefit analysis is undertaken in the Architecture Review.
These expenditure forecasts do not include any contingencies.

Any opex resulting from generators included in this programme and permanently
attached to the network is included in the generators scheduled maintenance opex
programme (CPP111). The opex resulting from any other generators is included in the
infrastructure management opex programme (CPP167). We have historically found any
revenue generated by these generators is offset by the metering cost. So we do not
expect the opex to be offset by revenue at all.
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Appendix A: Rawhiti 66kV Options Planning paper

Orion

VOUTNET

Rawhiti zone substation
66 kV supply options

Prepared by: Crispin Maclean
Planning Engineer
Date: 10 August 2012

Approved for internal consultation: Glenn Coates
Strategic Planning Manager

Date: 10 August 2012

Approved for inclusion in draft AMP:

Date:

Urban Major Projects — North (CPP1)

33



Orion

VOrSETEow

Appendix B: Rawhiti 66kV Options corporate decision

Meating confirming 66kV cable supply for Rawhiti substation Monday 13 August 2012 @ 11, 304M

Beclslon:

A dzcision wes rrade that o sofition wsing enderground cables fonll) wars aporoariace for supply te
Rawnitt suhstation cnd thitt the famporary overfeod lines would ke rameued Biefore Lhe torminotion of
Qrian's temparary consert for Mhse fines in 2024, This salution i (o Include the cooeferobicn af coble

instaliztions to the North of Rowhiti for comptetion inf2013.
Tl
Background to decision:

The risk iz ra: as great as it was for the February 22™ earthquake because of the follaming:

*  The Brighton & Papes Re seimiutions Aove beer repltced with 6 mare secure Rowtoti substation
w  There aiii be far fess ralfaace on cobé supply to the south of Dollirgtan Jense substiion

A decigion wis made to centinue with replacement cable optioa for supply to Rawahiti substathon o
the follcnaring raasons:

& The city plan calls far cables for all piew works within the city boundary
= Olher relative risks and theirimpact need to be conside ied:
o Eartwquahe 1/123, Snow 1/50, Wine 1150
«  Eastern clty resldents hawve made it very clear that they fawnur a cable salation and a drawn-out
oopsed consenting of permanent overhead lines would ke costly and damaging to Orian’s
ahility to operate nfuture.
* [eaple inthe east arg stlll suffenng the impact of the earthquakes and we wish o cursider the
pressure they are under
+  The supply from Pawhiti is more secure Ehan Lhe previous Brighton supply 418 to the folkewl ng:
o Addiiomal 11k cabling from tas north
> Diesel zenerators instalted at QE2
= Winimal number of 11kV cables now cressing the Aven river (3)
= A Reawahit substation less suaceplible Lo lizue(action damages corpared tothe Brighton
substatior (testing completed priar bo constructi zn
o A GERY cable link planned fron MoFadden's to Dallington, fram the nort, well be n
place
v Reduction in |ogal load due Lo Lhe red z2anz exordus

Kitigation measures In addithon to the above

»  Ourplan to plan approacy
o Willinglugle Fastest uption ko restore power & impact ta the gieales) nember of peaple
tgamerally by yoltage loveal]
©  Controd Centre to restere what poweer they can by swilching the necwork
o Switching hetween Rallington and Rawhiti 11k shauld be 2 oy
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Appendix C: Orion Board paper - diesel generation after
earthquakes

Memorandum

Date: 15 February 2010°

To: Roger Sutton

From: Tas Scott

Subject: Update report on short-term reinforcement action mitigate

earthquake impact on city network

Background

The 4 September, 7.1 earthquake centred 40kms west of Christchurch City caused
significant liquefaction and in some cases lateral spread in land pockets in and around
Christchurch City.

The areas most affected include Dallington, Avonside, Bexley and Brooklands.
Significant damage to houses, sewers, water pipes and roading has occurred as a result.

Our electricity network has also been affected with over 30 high voltage cable faults and
significant stretching of the Bromley - Dallington 66kV cables and also to the termination
of the Bromley — Pages — Brighton 66kV cables.

Brighton and Pages zone substations show signs of sinking and tilting of foundations
including the transformers at Brighton. These impacts have lead us to consider the
impact of further earthquakes on an already fragile and stressed group of assets and this
report updates our measures to mitigate further potential power supply interruptions in the
future to suburbs of Brighton, Northshore, Dallington, Burwood and Bexley.

Network security of supply assessment

Taking into account the known damage to 66kV and 11kV cables in the areas supplied by
the Dallington and Brighton zone substations, we are most concerned about failures of
the 66kV cables to both of these sites. These cables pass right through the areas of the
worst liguefaction and lateral spread caused by the earthquake and although no electrical
failures have occurred yet, we have observed that significant mechanical stress has
occurred which has lead us to de-rate these cables by 30% as a precautionary measure
to avoid thermal stresses.

These two substations normally provide (N-2) backup supply to each other, so that a
complete failure of one substation requires load transfers via the 11kV cable network.
The 11kV network has also suffered multiple failures (mainly at joints) and there is the

® This original memorandum date should have been February 2011 as it refers to the September
2010 earthquake
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possibility of ongoing problems occurring over the next few years as water finds its way
into small cracks in the outer sheaths of these older style cables.

We have therefore carried out modeling of the network and looked at how we can provide
additional capacity into the North Brighton area.

In particular we have studied the ability of the existing (surrounding) network to be able to
supply this area, assuming that the 66kV supply is not available. We have concluded that
we would not be able to supply these areas during a significant period (up to 400 hours)
of next winter 2011. Summer loads can be met.

The overall deficit in secure capacity is approximately 18MVA into areas such as
Queenspark, QE2 pool, Northshore, Burwood and North Brighton — all areas north of the
Avon river which otherwise depend on about eight 11kV river crossings in the area of
greatest land instability. This amounts to about 25% of the total load currently supplied at
peak time by Dallington and Brighton substations.

Short-term options to restore security levels

The idea of bringing forward the 66kV “northern ring” from Papanui through to Bromley
via Dallington and Brighton substation is an excellent medium-term solution to supply
security of the whole of the north-east sector of Christchurch. However, there is a big
problem with long equipment supply lead times (e.g. 66kV cable — up to 12 months, 66kV
switchgear and civil works, etc. — also 12 months). What is required is a short-term
solution which can mitigate the immediate risk for the next two winters.

The only practicable solution involves the installation of 11kV cables from Belfast to
Tumara Park (approved by the board in December 2010) together with 6MVA of peaking
diesel generation at our consented site in Belfast (or alternatively 4AMVA at QE2 Park).
This combination is capable of supplying up to 18MVA of winter time peak capacity into
North Brighton - Burwood area.

These new 11kV cables will form an important part of the future 11kV feeders associated
with the proposed “Marshlands Road” zone substation when future growth occurs.

We have been considering diesel generator purchase to offset and delay the investment
in the Belfast and Marshlands substations. This earthquake event is a reason to also
consider bringing this investment forward.

Action plan - update

The installation of 11kV cables from Belfast to Tumara Park is largely complete and we
expect full commissioning to be complete before peak winter demand occurs. The
original cost estimate for this works was $2.9m and at this stage we expect the project to
be delivered to budget.

As far as generators are concerned, our early investigation prior to Xmas indicated that
the 6 months available before winter 2011 was unlikely to be sufficient to enable a proper
process to be undertaken including the development of a specification, tender,
procurement, construction and commissioning at Belfast. Our proposed diesel
implementation plan is as follows:

Description Cost Date

Winter of 2011

Obtain consents for 4MVA of generation at QE2 — this approx. $60k | March 2011
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work is largely complete with agreement from affected
parties and our 10 year consent application ready to
submit

Put in place contractual arrangements with NZ Generator | approx $80k | March 2011

Hire and up to four major customers which will enable us

to access their hire generators over the winter if our

network incurs further damage

Install 11kV cabling, switchgear and purchase a diesel approx April 2011

tank to enable fast connection of the above generators at | $100k

QE2 if required

If required, relocate, connect and commission customer | $50k plus Winter 2011

diesels at QE2 and operate as necessary to meet the $1600 per

shortfall in network supply hour

Winter of 2012

Prepare diesel generation specification ready for tender | $40k February
2011

Call for tenders March 2011

Evaluate tenders and seek board approval for purchase | $3.5m May 2011

of generators and commitment to site and network

modifications

Issue contract orders to various contractors for Belfast $1.5m Oct 2011

site and network modifications

Generators arrive February
2012

Commission site, network and generators March 2012

Depending on subdivision growth at Belfast, and the impact of collapsed chimneys on
winter electricity heating demand and the extent to which our confidence in the network
supply changes it may possible to scale back the generator purchase and utilise the
‘winter 2011’ approach again during the winter of 2012. We will explore this option in
more detail before seeking board approval for generator purchase in May 2011.

Recommendations

1. That the board approves the expenditure of an estimated $210k to put in place the
necessary consents and contractual arrangements etc to ‘make ready’ the QE2 site for

the connection of emergency diesel

generation during

the winter

of 2011.

2. That the board continues to support calling for tenders to purchase of up to 6MVA of
diesel standby generation to be located at Belfast such that it provides additional capacity
into the North Brighton — Burwood area for an estimated cost of $5.0m. Final approval of

generator purchase to be subject to board approval.

T L Scott
GM Network Development

Approved for board submission

Roger Sutton
Chief Executive Officer

Urban Major Projects — North (CPP1)
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Appendix D: Orion paper - diesel generation options

Orion
Yo NETCor

Urssn Hew Lzaland Limided

LI B 1553%, FTH Manchaelar Sireal
Christzbunch, e Zealand

Fhana «58 3 A ¥HE Fax +na ] 3 w7

WAL BT IANgroUp. o ne

Diesel Generator
Design Considerations

Prepared by: Simon Milmine

Network Development — Development Enginear
Date: May 2010
Revision: Draft 4
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Appendix E: Geotech report on Bromley-Rawhiti cable

route

o 34

10 July

Orion NZ Lid GEOTEC
PO Box 13806 S
Christchurch

Attn: Shane Watson

Diear Sir,
RE: Vulnerability Eromley to Rawhiti Cable Supply DRAFT
1 Introduction

We understand it is proposed to lay an underground cable between the Bromley Substation and the
Rawhiti Substation following the west and north side of the oxidation ponds, across the Avon River at
Bridge Street and then parallel to the Brighton Beach up Estuary Rioad to Rawhiti Domain and the
substation. It is anticipated that the present temporary overhead line will be dismantled, which would
leave the single cable as the only supply to the Rawhiti Substation for a pericd of about five years until
a second cable is installed from the north. You require some understanding of the risks in this
situation.

2 Cable Route

There are a number of maps showing aspects of liguefaction. One compiled by Tonkin and Taylor
from cbserations gained from EQC surveys, shows that the New Brighton area between the beach
and the Awvon River is largely a zone of very little to no iquefaction. Therefore the cable moute from the
Domain through to Bridge Street would be expected to be at very low risk of liquefaction or ground
damage from seismic shaking.

The next section along Bridge Street fraverses ground which was increasingly damaged as the river is
approached from both liguefaction and lateral spread. The bridge itself was damaged with lateral
spread at the abutments. This area is cleardy at some risk should a strong earthquake occur that
produces liquefaction again in the area. The major risk factor would be the potential for lateral spread
stretching the cable and in particular the interface between the bridge structure and the abutments
wihere differential settlement and lateral movemnment must be expected. This hazards can be minimized

The open land to the west of the bridge is unmapped, as it is not within the housing areas, but the
remainder of the route through to the substation is essentially zoned as minor fo moderate liquefaction
damage.

An altematively map compiled by Misko Cubrinovski from the University of Canterbury as part of a
research program to assist the City Council and their pipeline networks, has taken the damage
observations, from both a university drive-through survey and the Tonkin and TayorEQC work, and
nommalized it for depth to water table and severity of shaking to produce a liquefaction resistance
index.

Dr. Mark Yetton E-msil myutionggectach cone ;: [E’ﬂ}?ﬁ%ii?
Nick Traylen E-mail areyianigeatech.conz PO Box 130 122

46 Rayoof: Strest
Ian McCahon  F-msil mecahon@ geotech conz Cheistehnrch §141 Mow Toaland

GEQOLOGICAL & ENGINEERING SERYICES
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Appendix F: RMA consent for Rawhiti zone substation
and Bromley-Rawhiti temporary overheadline

Cantarbury Earthquake {Resource Management Ehl‘istchu I'l.’:h n

Act City Council w-w
Electricity Network Recovery) Order 2011

Report/Decision on a non-notified Resource Consent
application for a Controlled Activity

Application Mumber: RMASZD1TE41

Applicant: Mational Controller (on behalf of Orion) initially and now Orion New Zealand
Limited

Site address: Rawhiti Domain adjoining Keyes Road (100 Shaw Avenue in CCC records)

and various properties and road reserve along the paths of 3 overhead lines
shown in Annexure 1 of the application and now described generally as the
Rawhiti line, the Mew Brighton line and the Dallington line

Legal Description: Refer the application

Activity Status: Confrolled activity pursuant o Clause 6 of the Canterbury Earthguake
(Resource Management Act Electricity Metwork Recovery) Order 2011

Description of Application: To construct and operate a permanent substation (Rawhiti Substation) on
Rawhiti Domain adjoining Keyes Road (north westemn comer directly
adjoining south western portion of the Rawhiti golf course).

To consiruct and operate a temporary power distribution network comprising

three owverhead lines of approximately 85 km length, and associated

infrastructure as follows:

- Rawhiti ine from the damaged Mew Brighion substation (Pages Road) to
the new Rawhiti substation

- HNew Brghton line — from Bromley substation fo the damaged Mew
Brighton substation (Pages Road)

- Dallington line — from Bromley substation to Dallington substation

The power lines are proposed o be removed within three years of the date of

the decision on this application.

| Introduction

The purpose of this report is to make a recommendation o an Independent Commissioner on the land use
consent application by Orion Mew Zealand Limited (Orion) to retrospectively allow the above activities under
the Canterbury Earthquake (Rescurce Management Act Electricity Metwork Recovery) Order 2011 and to
recommend any conditions appropriate to the grant of the consent

The Canterbury Earthquake Recovery Act 2011

The Canterbury Earthquake Recowvery Act 2011 was passed following a 8.3 magnitude earthquake on 22
February 2011 that caused severe damage to buildings, land and infrastructure, as well as significant loss of
life. An earlier 7.1 magnitude earthquake struck the region on 4 September 2010. The purpose of the Act is to
ensure that Christchurch recovers from the earthquakes in a focussed, timely and expedient manner and fo
resiore the social, economic, cultural and environmental well-being of the greater Christchurch communmnity.

Subsequent to the February 2011 earthquake Orion undertook emengency repairs which were approved by the
National Controller of Civil Defence under the emergency works provisions of the Resource Management Act

(RMA). Later, Orion made a request to the Ministry for the Environment for an Order in Council (OIC) to
provide for retrospective assessment and approval of those electricity network recovery works.

The Canterbury Earthquake [Resource Management Act Electricity Network Recovery) Order 2011

The purpose of this order is to allow cerain applications for resource consents, and certain works, to proceed
with fewer restrictions and requirements than would normally apply under the Resource Management Act 1991

RMASET 7541 Dedsion - 10 December 2011 doox 1
P40, 2804 2011
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1 Project Introduction

Project Name Urban Major Projects — Dallington (CPP2)

Service Category Provide and operate network infrastructure

Capex Category Major Projects

1.1 Description

Plans to expand Orion’s subtransmission network in northern and western Christchurch
have been in preparation for some time. The 2010-11 earthquakes have altered these
plans, due to asset damage in the east city and changes to load growth predictions. The
existing and proposed urban upper network is shown in Figure 1 overleaf, with the
projects in this group highlighted yellow. Works outside the customised price-quality path
(CPP) period are shown in blue.

1.2 Assets Included

The projects in this Urban Dallington group (see table below, totalling $17.04m) flow out
of the 2012 Network Architecture Review (Subtransmission). The subtransmission plan
prior to the earthquakes involved a cable from Dallington to Marshland rather than to
McFaddens. A high-capacity cable from Bromley to Dallington was planned to be laid
when the capacity of the existing circuits was exceeded. The destruction of these cables
necessitated a temporary overhead supply and the plan for a new Bromley-Dallington
cable has been advanced to be built before the expiry of the consent for the overhead
line. The McFaddens-Dallington cable is being built as soon as is practical to provide
security of supply to the suburbs of Avondale, Shirley, Dallington, Aranui, Avonside and
Wainoni.

Budget for projects in Urban Dallington group

Orion Project ID Project Title Forecast

Budget ($000)

2013 490 | Dallington to McFaddens 66kYV link stage 2 8,364
2013 492 | Bromley to Dallington 66kV link stage 1 1,620
2014 656 | Bromley to Dallington 66KV link stage 2 9,644

Total 19,628

Urban Major Projects — Dallington (CPP2) 3
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1.3 Aims and Objectives

The objectives of this suite of projects are to:

e to restore N-1 security of supply to Dallington zone substation, following the
destruction of two Bromley-Dallington cables in the Christchurch earthquakes.
This will be done in a way consistent with the network architecture proposed by
the Architecture Review, i.e. a cable from Bromley and one from Islington via
Papanui and McFaddens

¢ to reinforce security of supply to east and north Christchurch by completing one of
four major cross-grid exit point (GXP) links between Islington and Bromley.

Two 66kV cable installations will be commissioned (McFaddens-Dallington and
Dallington-Bromley), along with the necessary switchgear works for their termination.
New 66kV switchroom buildings are necessary at both Dallington and McFaddens. The
cables will complete one of four links between Islington and Bromley GXPs (in this case
via Papanui, McFaddens and Dallington).

Although Orion’s 66kV switchgear is all of the outdoor type, installing in a building allows
equipment to be ceiling mounted and results in a smaller land footprint. Space is
constrained at Dallington and McFaddens substations and the switchroom building
enabled the necessary structures to be installed on the available footprint.

1.4 Drivers

The drivers for this suite of projects and their timing are meeting security of supply in a
way that complies with the Architecture Review and our Security of Supply Standard
(S0SS), which requires Dallington zone substation to have N-1 subtransmission,

The initiatives within this project and other surrounding projects would, in the long term,
result in the Dallington area of Orion’s Christchurch network achieving consistency with
our security of supply criteria® (Class C2) for urban loads exceeding 15MW. Class C2
loads shall be supplied by an uninterrupted N-1 subtransmission network.

1.5 Obligations

There are no extraordinary obligations associated with this project. Our proposal is
consistent with local authority plans and requirements and we are under no obligation to
develop unigue solutions.

Like all companies, we are subject to the general provisions of a wide range of legislation;
of particular note is the Health and Safety in Employment Act 1992, which has far-
reaching impacts. Other specific safety requirements are found in the Electricity Act, the
Electricity Regulations, the Electricity Industry Act and the Building Act.

Orion aims to achieve compliance with all relevant legislation, regulations and codes of
practice that relate to how we manage our electricity distribution network, including:

! As published in Section 5.3.1 of our 2012 Asset Management Plan

Urban Major Projects — Dallington (CPP2) 5
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o Electricity Act

o Energy Companies Act

o Electricity Industries Act

e Local Government Act

o Electricity Reform Act

e Building Act

o Electricity Regulations

e Health and Safety in Employment Act

o Electricity (Hazards from Trees) Regulations

e Health and Safety in Employment Regulations
e Electricity Information Disclosure Requirements
o Public Bodies Contract Act

e NZ Electrical Codes of Practice

e Public Works Act

¢ Civil Defence Emergency Management Act

o Electricity Amendment Act

¢ Resource Management Act.

The main obligations under these Acts are contained in Orion’s statutory compliance
manual.

As a “lifeline” utility, Orion must comply with the Civil Defence Emergency Management
(CDEM) Act. The Act stipulates the responsibilities and roles of key lifeline agencies,
including Orion, with respect to emergencies or disasters.

The CDEM Act affects the way we carry out our continuity planning and how we relate to
other utilities, emergency services, local government and New Zealand’'s communities.
The Act requires us to:

e be able to function to the fullest possible extent during and after an emergency
¢ have plans for being able to function that can be made available to the Director of
Civil Defence Emergency Management.

We may be requested to:

¢ help define the Crown’s CDEM goals and objectives in a National CDEM Strategy

e participate in the development of a National CDEM Plan and/or regional CDEM
Group plans

o provide technical advice on CDEM issues to the Director of Civil Defence
Emergency Management or CDEM Groups (consortia of regional authorities and
emergency services).

This means that we must:

e plan for, and be able to ensure continuity of service, particularly in support of
critical CDEM activities
e be capable of managing our own response to emergencies

Urban Major Projects — Dallington (CPP2) 6
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e develop plans co-operatively to co-ordinate across our industry sector and with
other sectors
e establish relationships with CDEM groups across regions.

Our obligations under the Act are addressed in the following policies:

e Disaster Resilience Summary NW70.00.14
¢ Asset Risk Management NW70.60.02.

2 Relevant Policies and Planning Standards

This project includes a large variety of work and the detailed design and construction will
be in line with our design standards, technical specifications and policies as summarised
in NW 70.50.03 — Document Control. In particular, this project will be implemented in
compliance with the following sections:

e 9.2 Infrastructure
9.2.1 Management
9.2.3 Design Standards
9.2.4 Technical Specifications
e 9.5 Contracts
9.5.1 Management
e 9.7 Procurement & Stock Management
9.7.2 Equipment Specifications.

There are some works associated with these projects that require bespoke design to
reflect the particular needs and/or environment of each project. For example, the zone
substation site civil works and 66kV cable works will require unique specification solutions
while still complying with the necessary high level requirements such as the building code
etc.

The relevant Technical Specifications include

o NW74.23.32 Cable - Subtransmission - 66kV - (Bromley to Dallington/Rawhiti)

e NW74.23.29 Cable - Subtransmission - 66kV - (McFaddens to Dallington)

o NW72.22.04 Cables - 66kV Civil Construction - McFaddens to Dallington

o NW72.22.05 Cables - 66kV Installation - McFaddens to Dallington

e NW74.23.31 Cable - Subtransmission - 66kV - 1600mm2Cu XLPE.
The principal studies that determine the architecture of the subtransmission build are
summarised in:

e the Urban Network Architecture Subtransmission Review NW70.60.05
o the Security of Supply Standard 2007 (see 2.1 below).

Another relevant document is the Urban 11kV Network Architecture Review NW70.60.06.

The following sections provide a summary of the most relevant high level reports,
policies, standards and specifications.

Urban Major Projects — Dallington (CPP2) 7
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2.1 Security of Supply Standard

Our SoSS is published in Section 5.3.1 of our 2012 Asset Management Plan (AMP).
Currently the Dallington area of our network does not comply with the SoSS.

The initiatives within this project are consistent with meeting our security of supply
criteria® (Class C2) for urban loads exceeding 15SMW. Class C2 loads shall be supplied
by an uninterrupted N-1 subtransmission network.

This standard was originally introduced shortly after the 1998 Auckland CBD blackout
and modified slightly following an urban architecture review in 2006. The structure of our
SoSS is based on the UK P2/6 standard and the 2006 update included a national and
international benchmarking component. Our 2006 process and recommendations were
reviewed by SKM before consulting with Retailers, Canterbury Manufacturers
Association, Major Electricity Users Group and Grey Power.

The Orion SoSS has a deterministic structure but the thresholds are based on
probabilistic analysis utilising average probabilities of asset failure and the average Value
of Lost Load (VoLL) to customers. As a precursor to determining the structure and
thresholds of a S0SS it is necessary to consider many factors including:

¢ the different network architecture options (ring vs. radial)

¢ the construction options (overhead vs. underground)

e the different customer/load segment expectations (VoLL and Demand Side

Management (DSM))

The key point is that how the desired level of security of supply is achieved is just as
important as achieving it. The development of a SoSS is an iterative process. Changes
in technology, customer expectations or the cost of assets can affect the optimum
architecture of the network which in turn can affect the structure and thresholds in the
S0SS. The architecture of our network is discussed in more detail below.

2.2 Architecture Review

To make sure that our network architecture and resulting SoSS is keeping pace with
changes to our modelling inputs (VoLL, asset failure rates, new technologies, DSM, etc.),
we have recently completed a review of our urban subtransmission and 11kV
architecture®. This has also provided an opportunity to take account of the resiliency
learnings during the Christchurch earthquakes. The review has largely supported our
current SoSS and we do not expect any changes to the existing categories or thresholds
although additional criteria to capture our planned resilience to GXP or zone sub ‘site’
contingencies will be required.

The review also concluded that a 66kV ring bus design over a more conventional single
bus design provided a better balance of costs and benefits.

% As published in Section 5.3.1 of our 2012 Asset Management Plan.

% See our Network Architecture Review: Subtransmission (NW70.60.05) and Urban 11kV Network
Architecture Review (NW70.60.06).
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During 2013, we intend to review the architecture of our low voltage urban network and
also the rural subtransmission, 11kV and low voltage network. Our rural network is quite
different from our urban network. For example, overhead is accepted by Selwyn District
Council and peak demand is dominated in many parts by summer irrigation load.
Historically, rural network security of supply has relied on demand side management
(interrupting supply to irrigation pumps) during contingencies to maintain supply to other
rural sector loads, including dairy milking connections. The shift away from deep well
pumps to surface water irrigation may reduce the amount of demand side response
available in an area that is seeing other loads growing. Whilst we are not expecting
significant change, the rural architecture review will consider many other factors and until
that work is complete, the current SoSS is considered appropriate.

We are expecting the rural 66kV architecture review to also conclude that a ring bus
design is appropriate and, therefore, all (including this project) rural forecast budgets and
designs assume this approach.

2.3 Prioritisation of Works

At a high level this project mainly requires the use of 66kV underground cable and zone
substation contractors. This kind of resource is also required on a number of other
projects to be completed in the ten year timeframe. More detail about how we prioritise
projects is described in section 5.3.4 of our 2012 Asset Management Plan and expanded
further in NW 70.60.14 — Project Prioritisation and Deliverability Process.

Orion has a successful history in managing a succession of multi-million dollar civil and
electrical works which demonstrates a proven institutional ability to predict and manage
contractor workstreams.

A dominant factor in prioritising this project is the requirement to remove the 66kV
temporary overhead line from Bromley to Dallington by March 2014.

Replacement of end-of-life assets and coordination with Transpower works also influence
the staging of these projects.

2.4 Tenure of substation Sites, Line Corridors and Cable Routes

Where possible we install our underground reticulation in the berm of a public road. This
does not require specific permission. Although no easement is required we notify and/or
seek approval of our design/offset from other utilities and local authorities including
Christchurch City Council (CCC), Environment Canterbury (ECAN), Telecom/Chorus, etc.
and also New Zealand Transport Agency (NZTA).

The large majority of the cable route for these projects is in public road reserve. There
are small parts of the cable route where the use of other CCC reserves may be beneficial.
We are currently negotiating the cable route in these cases with CCC. Any cable laid in a
CCC reserve (excluding the road reserve) will be secured by easement.

No land acquisitions are required for these projects.

Urban Major Projects — Dallington (CPP2) 9
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3 Network Constraints and Service Targets

3.1 Constraints and Timing

The objectives of this suite of projects are:

e to restore N-1 security of supply to Dallington zone substation, following the
destruction of two Bromley-Dallington cables in the Christchurch earthquakes.
This will be done in a way consistent with the network architecture proposed by
the Architecture Review, i.e. a cable from Bromley and one from Islington via
Papanui and McFaddens

e to reinforce security of supply to east and north Christchurch by completing one of
four major cross-GXP links between Islington and Bromley.

The first objective requires the laying of cables from Bromley to Dallington and
McFaddens to Dallington as soon as practical. The second is also satisfied when the first
objective is met.

3.2 Security of Supply (66kV)

The most urgent constraint being addressed is that Dallington zone substation does not
meet the security of supply standard for an urban site with more than 15MVA peak load,
which is uninterrupted N-1.

In addition, the fact that both Rawhiti and Dallington are both at present on single 66kV
feeds in areas susceptible to seismic damage, and that they are adjacent substations
which normally back each other up in a contingency, and that Rawhiti is on the edge of
the network with little other support, results in a particularly vulnerable supply to the
damaged eastern suburbs. An N-2 event (concurrent loss of both lines) is a credible
contingency which would result in unserved load in winter for the duration of repair time.

It is clear that restoring security of subtransmission to these substations is of the highest
priority. Once Dallington has N-1 supply in 2014, an N-2 event will result in the loss of
only one of the eastern zone substations. By 2016, both will be supplied by two cables
each over diverse routes, from Bromley and Islington GXPs.

3.3 Capacity and Security of Supply (GXP)

The Islington 66kV GXP has a firm capacity of 400MVA (continuous rating but can deliver
peak demand of 532MVA on 24hr cyclic basis), which is already exceeded in winter
(approximately 420MVA including part of Mainpower). As demand grows we will transfer
load to Bromley GXP which has spare capacity, rather than invest in Islington upgrades.
The completion of the Bromley-Dallington-McFaddens links means that McFaddens
substation can be supplied from Bromley rather than Islington. The future McFaddens-
Marshland cable will allow Rawhiti, Marshland, McFaddens and Dallington to operate in a
closed ring with uninterrupted N-1 subtransmission.

Urban Major Projects — Dallington (CPP2) 10
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3.4 Asset Replacement

Transpower’s asset replacement plan has the Bromley 66kV breakers to be replaced
over 2012-2016, and other 66kV hardware out to 2019. This is another reason to
complete the rearrangement of the circuits out of Bromley by 2016, so that two bays can
be decommissioned and refurbishment costs can be avoided.

3.5 Forecast Load

The 66kV cable works in this plan are driven by the need to replace earthquake damaged
assets and their timing is not triggered by load growth. The sizing of the cables is
commensurate with achieving the objectives set by our 66kV architecture review.

3.6 Non Network Solutions

These projects are driven by the need to replace the two earthquake-damaged Bromley-
Dallington 66kV cables and restore N-1 security to Dallington zone substation. Non-
network solutions of a scale sufficient to reduce peak Dallington demand from 30 to less
than 15MVA (the SoSS threshold for N-1 security) are not available, so there are no
alternatives to laying two cables.

4 Project Description and Forecast Expenditure

4.1 Work to be Undertaken

The CPP major project groups consist of a number of Orion AMP projects, each of which
is contained in a single financial year. The list and timing of projects is summarised in
Table 1.

Planned improvements/changes to previous practices within these projects can be
identified within the Architecture Review, and also in the geotechnical considerations
around cable routes and substation sites.

About 80% of the investment is in cable installations and the remainder in substation
works.

Single line diagrams of the current and proposed substation arrangement have been
included in appendix A.

All work is committed.

41.1 2013 490 Dallington to McFaddens 66kV Link Stage 2

The existing Bromley-Dallington cables have been damaged beyond repair by the
earthquakes. A temporary overhead line has been built from Bromley to Dallington,
leaving the substation on a single circuit. The first of two permanent circuits to Dallington
is a cable from McFaddens zone substation. These works are the second half of a two
year project, covering the cable installation and substation works at Dallington to allow for
termination. The first half in FY2012 involved the substation works at McFaddens.
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ATRINETRN

Dallington to McFaddens 66kV link stage 2 budget

Item ID Quantity Description Forecast
(database) (#, m) Budget ($000)
117 5000 | 66kV 1000Cu XPLE cable 3,040
207 5000 | 66KV cable trenching and jointing 3,500
59 1 | Design and extras 94
1004 1 | 66kV Switchroom building 1,363
224 1 | construct bay, install breaker and relays 157
223 1 | 66kV breaker, relay and brick 210
Total 8,364

41.2 2013 492 Bromley to Dallington 66kV Link Stage 1

The second of two permanent circuits to Dallington is a cable from Bromley GXP,
replacing the temporary overhead line. These works are the first half of a two-year
project, covering the substation works at Dallington to allow for terminating the cable. The
second half is Project 656.

Bromley to Dallington 66kV link stage 1 budget

Item ID Quantity Description Forecast
(database) (#, m) Budget ($000)
59 1 | Design and extras 73
Zone substation works including protection &

242 1 | communications 812
224 2 | construct bay, install breaker and relays 314
223 2 | 66kV breaker and relay and brick 420
Total 1,620

41.3 2014 656 Bromley to Dallington 66kV Link Stage 2

These works are the second half of a two-year project, covering the cable installation and
substation works at Bromley to allow for termination.

Urban Major Projects — Dallington (CPP2) 12
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Bromley to Dallington 66kV link stage 2 budget

Item ID Quantity Description Forecast

(database) (#, m) Budget ($000)
157 5500 66kV 1600Cu XPLE cable 4,807
309 5500 66kV cable trenching and jointing 4,125
242 1 Cable termination at Bromley 100
87 40 66kV 300Cu XLPE cable (transformer incomers) 12
231 2 66kV transformer incomers, terminations 600
Total 9,644

5 Dependencies

This suite of projects relates to the overall plan for urban subtransmission outlined in the
Architecture Review. In particular it is closely connected with Urban North
Subtransmission (CPP1). However progress is independent of any other works.

6 Earthquake Consequences

Direct earthquake effects include the need to replace the two damaged Bromley-
Dallington 66kV cables, and the overhead line which provides a temporary supply. Other
direct effects are on the cable routes and civil engineering solutions chosen for the
Dallington-McFaddens and Bromley-Dallington circuits, which take into account
geotechnical learnings from the earthquakes (and particularly for the latter are longer and
more expensive than may have been the case).

The Architecture Review was initiated after the 2010-11 earthquakes. The experience of
a High Impact Low Probability (HILP) event, and the need to rebuild infrastructure on top
of what was about to be a decade of increased investment, prompted this review of our
network topology and design principles. From this viewpoint all of our major project plans
have been influenced by the earthquakes.

7 Expenditure Plan

7.1 Expenditure Summary

The following tables summarise the sub-project totals and overall project forecast budget.
About 78% of the investment is in cable installations and the remainder in substation
works.
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Urban Dallington projects summary

FY Orion Project ID Project Title Forecast

Budget ($000)

2013 490 Dallington to McFaddens 66kV link stage 2 8,364
2013 492 Bromley to Dallington 66kV link stage 1 1,620
2014 656 Bromley to Dallington 66kV link stage 2 9,644

Total 19,628

The following chart shows our Dallington forecast capital expenditure in both real and
nominal terms ($000). The real terms have been escalated as per methodology outlined
in the CPP proposal to ascertain the nominal terms.

These expenditure forecasts do not include any contingencies.

Forecast expenditure

$000
12,000

10,000

8,000

6,000

4,000

2,000

FY13 FY14 FY15 FY16 FY17 FY18 FY19

u RealCapex ®Nominal Capex

The following tables summarise our total Dallington forecast capital expenditure in both
real and nominal terms ($000).
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Forecast expenditure (Real)

Real FY13 $000
FY13 FY14 FY15 FY16 FY17 FY18 FY19

Sub-transmission network 8,850 9,644 - - - - -

Distribution lines and cables - - - - - - -

Distribution substations
including transformers - - - - - - -

Switchgear (All voltages) 1,102 - - - - - -

Low voltage distribution network - - - - - - -

Supporting or secondary
systems 32 - - - - - -

Non system fixed assets - - - - - - -

Forecast expenditure (Nominal)

| Nominal $000
FY13 FY14 FY15 FY16 FYl7 FY18 FY19

Sub-transmission network 8,850 10,240 - - - - -

Distribution lines and cables - - - - - - -

Distribution substations
including transformers - - - - - - -

Low voltage distribution network - - - - - - -

Supporting or secondary
systems 32 - - - - - -

Non system fixed assets - - - - - - -
Total 9,984 10,240 - - - - -

7.2 Basis for Expenditure Forecast

The expenditure forecasts in this project are based on the need to deliver the works
described in the previous sections of this report. The methodology for developing
expenditure forecasts to undertake these works is described in NW70.60.13 Project
Budget Forecasting Process.

Updated quotes for 66kV cable materials have been obtained in 2012.

All other categories involve infrastructure which Orion installs regularly and for which
there is recent history. Upward movements in the cost of civil works and skilled labour
which have followed the earthquakes have been factored in.

Cost benefit analysis is undertaken in the Architecture Review.
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Appendix A: Single line diagrams of current and proposed
Dallington substation arrangement

Dallington subtransmission SLDs
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1 Project Introduction

Project Name Rural Major Projects — Rolleston (CPP 7)
Service Category Provide and Operate Network Infrastructure

Capex Category Major Projects

1.1 Description

This project is a series of nine Asset Management Plan (AMP) projects designed to meet
strong residential and industrial growth in the Rolleston and wider Rolleston area. There
has been significant growth in Rolleston over the last five years and the Greater
Christchurch Urban Development Strategy (UDS)" is forecasting the number of Rolleston
houses to more than double by 2041. Furthermore, the relatively low land cost and
proximity to rail and state highways of the 1zone Industrial Park has created significant
industrial load growth. In the short term we are also expecting the development of a large
milk processing plant at Rolleston for Westland Milk Limited.

1.2 Assets Included

The assets to be modified or built from new include the following zone substations and
associated 66kV subtransmission lines:

Rolleston

Burnham (replacement for Rolleston)
Larcomb

Weedons

Highfield

Springston

Rossendale (proposed).

The following map highlights the project area and identifies the AMP projects and dates
within this project and wider network area.

Apart from two small 11kV grid exit points (GXP) in the far west, Orion’s rural network is
supplied at 66 and 33kV from two GXPs, Hororata in the west and Springston in the inner
plains. Springston GXP feeds the area covered by this suite of projects, although
Weedons zone substation is now fed directly from Islington 66kV GXP.

! ccc, SDC, WDC and NZTA formed a UDS group to assess the impact of different locational
growth scenarios on key infrastructure and then recommend a solution for inclusion in the ECAN
Regional Policy Statement.
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1.3 Aims and Objectives

The objective of this suite of projects is to provide capacity and reliability of supply to
meet residential and industrial growth in the Rolleston and wider Rolleston area.

The AMP projects included in this customised price-quality path (CPP) project will
continue with the development of an N-1 subtransmission network for Rolleston and
also create greater flexibility for the development of a more interconnected
subtransmission network for the wider rural area. The proposed transition to a 66kV
subtransmission network will relieve capacity constraints on the 33kV network and will
also relieve constraints on Transpower’s Springston 66kV grid exit point>. This project is
also consistent with our strategy to exit 33kV subtransmission where technically and
economically viable.

The projects already completed in this long-term strategic plan include 33kV zone
substations at Weedons (1987), Highfield (2003) and Larcomb (2009) and their feeder
lines. Weedons was converted to 66kV in 2012 and the others will follow as described in
this report.

% Note that Orion proposes to purchase the Islington to Springston 66kV lines and Springston GXP
assets in 2014. See Spur Asset Transfers (CPP54).
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1.4 Drivers

The drivers for this suite of projects and their timing are meeting load growth in a way that
complies with the Architecture Review and our Security of Supply Standard (SoSS),
which specifies load thresholds for new investment.

Load forecasts produced by the Strategic Planning group (see 3.1 Forecast Load, below)
forecast changes in residential, business and industrial load distributions in the wider
Rolleston area.

This project is a capacity and reliability initiative. In particular, we are anticipating®

Westland Milk to formalise their request for a 9.4MVA, N-1 connection in Rolleston by
spring 2014. This will set the timing for the early stages of this project. The Rolleston
area is the hub” of the Selwyn District Council (SDC) area and there is a council and
community expectation that infrastructure in the area will develop to meet the needs of
the types of industries locating there. Historically the load has been modest and our
simple traditional rural 33kV subtransmission network design has reflected this. Going
forward we need to recognise the transition from a small township to a major residential
and industrial load centre.

The initiatives within this project are consistent with our security of supply criteria® (Class
D1) for rural loads exceeding 15MW. Class D1 loads shall be supplied by and N-1
subtransmission network.

1.5 Obligations

There are no extraordinary obligations associated with this project. Our proposal is
consistent with local authority plans and requirements and we are under no obligation to
develop unique solutions.

Like all companies, we are subject to the general provisions of a wide range of legislation;
of particular note is the Health and Safety in Employment Act 1992, which has far-
reaching impacts. Other specific safety requirements are found in the Electricity Act, the
Electricity Regulations, the Electricity Industry Act and the Building Act.

Orion aims to achieve compliance with all relevant legislation, regulations and codes of
practice that relate to how we manage our electricity distribution network, including:

o Electricity Act

o Energy Companies Act
o Electricity Industries Act
e Local Government Act
o Electricity Reform Act

% Over the last two years we have been discussing options with Westland Milk for the connection
of milk driers at Rolleston and we are now expecting confirmation that they will be installing either
one or two driers for spring 2014.

* To a lesser extent, Lincoln can also be considered a significant township in the SDC area.

® As published in Section 5.3.1 of or Asset Management Plan
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¢ Building Act

o Electricity Regulations

e Health and Safety in Employment Act

o Electricity (Hazards from Trees) Regulations

¢ Health and Safety in Employment Regulations
o Electricity Information Disclosure Requirements
e Public Bodies Contract Act

e NZ Electrical Codes of Practice

e Public Works Act

o Civil Defence Emergency Management Act

e Electricity Amendment Act

e Resource Management Act.

The main obligations under these Acts are contained in Orion’s statutory compliance
manual.

As a “lifeline” utility, Orion must comply with the Civil Defence Emergency Management
(CDEM) Act. The Act stipulates the responsibilities and roles of key lifeline agencies,
including Orion, with respect to emergencies or disasters.

The CDEM Act affects the way we carry out our continuity planning and how we relate to
other utilities, emergency services, local government and New Zealand’s communities.
The Act requires us to:

¢ be able to function to the fullest possible extent during and after an emergency
e have plans for being able to function that can be made available to the Director of
Civil Defence Emergency Management.

We may be requested to:

e help define the Crown’'s CDEM goals and objectives in a National CDEM Strategy

e participate in the development of a National CDEM Plan and/or regional CDEM
Group plans

e provide technical advice on CDEM issues to the Director of Civil Defence
Emergency Management or CDEM Groups (consortia of regional authorities and
emergency services).

This means that we must:

e plan for, and be able to ensure continuity of service, particularly in support of
critical CDEM activities

¢ be capable of managing our own response to emergencies

o develop plans co-operatively to co-ordinate across our industry sector and with
other sectors

e establish relationships with CDEM groups across regions.

Our obligations under the Act are addressed in the following policies:
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o Disaster Resilience Summary NW70.00.14
e Asset Risk Management NW70.60.02.

2 Relevant Policies and Planning Standards

This project includes a large variety of work and the detailed design and construction will
be in line with our design standards, technical specifications and policies as summarised
in NW70.50.03 — Document Control. In particular, this project will be implemented in
compliance with the following sections:

e 9.2 Infrastructure
9.2.1 Management
9.2.3 Design Standards
9.2.4 Technical Specifications
e 9.5 Contracts
9.5.1 Management
e 9.7 Procurement & Stock Management
9.7.2 Equipment Specifications.

There are some works associated with these projects that require bespoke design to
reflect the particular needs and/or environment of each project. For example, the zone
substation site civil works and some specific 66kV line works will require unigue
specification solutions while still complying with the necessary high level requirements
such as the building code or wind and snow loading criteria, etc.

The following sections provide a summary of the most relevant high level reports,
policies, standards and specifications.

2.1 Security of Supply Standard

Our SoSS is published in Section 5.3.1 of our 2012 Asset Management Plan. The
initiatives within this project are consistent with meeting our security of supply criteria®
(Class D1) for rural loads exceeding 15MW. Class D1 loads shall be supplied by an
uninterrupted N-1 subtransmission network.

The peak demand in the wider Rolleston area due to both residential and commercial
growth is expected to exceed 40MW over the next ten years (see 3.1 Forecast Load,
below). The bulk of this load will be fed by Rolleston, Larcomb or Weedons zone
substation. The peak load at Larcomb zone substation is forecast to exceed 15MW in
2015. Larcomb shall be supplied by an N-1 subtransmission network.

This standard was originally introduced shortly after the 1998 Auckland CBD blackout
and modified slightly following an urban architecture review in 2006. The structure of our
SoSS is based on the UK P2/6 standard and the 2006 update process included a national
and international benchmarking component. Our 2006 review process and

® As published in Section 5.3.1 of or Asset Management Plan
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recommendations were reviewed by SKM before consulting with Retailers, Canterbury
Manufacturers Association, Major Electricity Users Group and Grey Power.

The Orion SoSS has a deterministic structure but the thresholds are based on
probabilistic analysis utilising average probabilities of asset failure and the average ‘Value
of Lost Load’ (VoLL) to customers. As a precursor to determining the structure and
thresholds in our SoSS it was necessary to consider many factors including:

. the different network architecture options (ring versus radial)
. the construction options (overhead versus underground)
. the different customer/load segment expectations (VoLL and Demand Side

Management (DSM)).

They key point is that how you achieve the desired level of security of supply is just as
important as achieving it. The development of a SoSS is an iterative process. Changes
in technology, customer expectations or the cost of assets can affect the optimum
architecture of the network which in turn can affect the structure and thresholds in the
So0SS. The architecture of our network is discussed in more detail below.

2.2 Architecture Review

To make sure that our network architecture and resulting SoSS is keeping pace with
changes to our modelling inputs (VoLL, asset failure rates, new technologies, DSM, etc.),
we have recently completed a review of our urban subtransmission and 11kV
architecture’. This has also provided an opportunity to take account of the resiliency
learnings during the Christchurch earthquakes. The review has largely supported our
current SoSS and we do not expect any changes to the existing categories or thresholds
although additional criteria to capture our planned resilience to GXP or zone sub ‘site’
contingencies will be required.

The review also concluded that a 66kV ring bus design over a more conventional single
bus design provided a better balance of costs and benefits.

During 2013, we intend to review the architecture of our low voltage urban network and
also the rural subtransmission, 11kV and low voltage network. Our rural network is quite
different from our urban network. For example, overhead is accepted by Selwyn District
Council and peak demand is dominated in many parts by summer irrigation load.
Historically, rural network security of supply has relied on demand side management
(interrupting supply to irrigation pumps) during contingencies to maintain supply to other
rural sector loads, including dairy milking connections. The shift away from deep well
pumps to surface water irrigation may reduce the amount of demand side response
available in an area that is seeing other loads growing. Whilst we are not expecting
significant change, the rural architecture review will consider many other factors and until
that work is complete, the current SoSS is considered appropriate.

" See our Network Architecture Review: Subtransmission (NW70.60.05) and Urban 11kV Network
Architecture Review (NW70.60.06).
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We are expecting the rural 66kV architecture review to also conclude that a ring bus
design is appropriate and, therefore, all (including this project) rural forecast budgets and
designs assume this approach.

Within the context outlined above, this project is a hybrid of urban and rural architectures.
The Rolleston 11kV distribution network and large parts of the 66KV subtransmission
network are clearly in an urban environment and service urban type customers.
However, the subtransmission network is part of an interconnected rural network.

2.3 Prioritisation of Works

At a high level, this project mainly requires the use of 66kV overhead line and zone
substation contractors. This kind of resource is also required on a number of other
projects to be completed in the ten year timeframe. More detail about how we prioritise
projects is described in section 5.3.4 of our Asset Management Plan and expanded in
more detail in NW70.60.14 — Project Prioritisation and Deliverability Process.

Orion has a successful history in managing a succession of multi-million dollar civil and
electrical works, which demonstrates a proven institutional ability to predict and manage
contractor workstreams.

A dominant factor in prioritising this project is the anticipated 9.4MVA N-1 Westland Milk
connection in spring 2014, which will set the timing for the early stages of this project.
There is a series of AMP projects with mainly 66kV overhead line and zone substation
construction and the timing of these and other Orion projects needs to be managed so
that there are no peaks or troughs in overall works. The Westland Milk connection
contract will take priority over other more flexible work.

2.4 Tenure of Substation Sites, Line Corridors and Cable Routes

We secure the tenure of our zone substation sites by ‘Title’. Where possible we install
our underground and overhead reticulation in the berm of a public road (either formed or
a paper road).

For overhead lines, where possible we are transitioning the location of our poles to the
road boundary/fence line. This reduces the number of car versus pole incidents leading
to better safety and reliability outcomes. A pole placed on the road/lot boundary leads to
an overhang of the crossarm and line (including wind blowout) onto private property.
Implementation of this arrangement only occurs where a boundary easement for the line
route can be secured from the land owner. In recent times we have been very successful
in achieving this outcome on the rural network.

From time to time we also need to cross a Kiwi Rail strip of land for railway lines. Kiwi
Rail has a standard process for this and we apply for a Deed of Grant for both
underground cable and overhead line crossings. This project requires new or modified
crossings of Kiwi Rail land in three places.

Although no easement is required for a cable or line that is installed in a public road, we
notify and/or seek approval of our design/offset from other utilities and local authorities
including Christchurch City Council (CCC), SDC, Environment Canterbury (ECAN),
Telecom/Chorus, etc. and also New Zealand Transport Agency (NZTA).
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The timing of land purchases for zone substation sites is made by judgement taking
account of:

e current or future zoning of the land

e land availability — multiple options or not

¢ what plant screening might be required in advance of construction

e strategic nature of project and whether other comparable alternatives exist

o confidence that the project will be implemented

e a preference to work with land owners rather than use our ‘requiring authority’
status.

This project requires the acquisition of land for two new zone substation sites — Burnham
and Rossendale. We have started discussions with a land owner in Burnham and
propose to purchase the Burnham site one year before it is required for development in
2015. Rossendale is potentially a large site of crucial strategic importance and (pending
the outcome of the Transpower paper outlining the options for a new rural 220kV GXP)
we therefore propose to secure this site in 2014, well in advance of construction.

This project does not propose any 66kV overhead lines routes across private land. The
procurement of easements for the placement of poles on the boundary line will be done
during the detailed design phase when assessing which side of the road and what use of
existing poles (when converting from 33kV to 66kV) etc. can be achieved.

3 Network Constraints and Service Targets

3.1 Forecast Load

Our load forecasting methodology is described in NW70.60.12 Long Term Load
Forecasting Methodology for Subtransmission and Zone Substations.

The following load forecasts have been used to identify network constraints and assist
with the development of solutions to meet short and long term customer requirements.

Location
(capacity) 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Sprlngston
Ioop 59.8
(55/110MVA)?

Larcomb
(15/23MVA)*

Rolleston
(10/20MVA)

Weedons
(15/23MVA)

5.9 104 | 19.7 | 19.9 21 241 | 243 | 245 | 247 | 249
114 | 118 121 123 126 13 13.3 | 137 | 141 | 145
5.8 102 & 101 | 10.2 | 103 | 103 | 104 | 104 | 105 @ 105

(1) includes Springston GXP and Weedons which will combine in 2014
(2) itis proposed to increase this to approximately 110/165MVA in 2014
(3) itis proposed to upgrade Larcomb to 23/46MVA in 2014

The capacities indicated include an N-1 limit (or security of supply standard limit) and an
N security limit.
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Recent history for these load groups is given in the following table.

Location

(capacity) 2008 2009

ISp”ngStO” 43 43 47.2 44.2 57.4 56.7
oop

Larcomb - - - 3 3.6 4.8
Rolleston 9.5 10.8 11 9.9 9.9 11.3
Weedons 4.6 4.6 5.6 6.2 5 5.6

The Selwyn District Council zoning plan for Rolleston is shown below.
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3.2 Constraints and Timing

There are four main network/service constraints associated with this project:

¢ The N-1 capacity of Islington to Springston 66kV lines

e The limited 10MVA N-1 transformer capacity of Rolleston zone substation
¢ Reliability improvement required in Rolleston

e Provision of a 9.4MVA connection for Westland Milk.

More detail is provided about these constraints in the sections that follow.
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3.3 Islington to Springston 66kV Line Constraint

There are two Islington to Springston 66kV lines on a single tower corridor. Each line is
rated at 55.13MVA and 60.74MVA, summer and winter respectively — see Appendix C for
Transpower line rating report. The peak load on Springston GXP in the last 12 months
was approximately 53MVA and 45MVA, summer and winterrespectively. It can be seen
from the timing of these peak demands that despite the township loads at Rolleston and
Lincoln, the summer irrigation component still dominates. This is expected to change
over time as the townships grow and the irrigation growth slows down. Of course,
township growth adds to the summer demand as well, and therefore it will be some time
before the transition occurs.

During the FYE March 2012, Weedons substation was converted from 33kV to 66kV with
a new 54MVA (20°C ambient) 66kV line from Islington 66kV GXP. This transferred
approximately 6MVA of load from Springston GXP to Islington GXP. If this work had
been delayed, the N-1 capability of the Islington to Springston 66kV lines would have
been exceeded. At our request, Transpower has fitted a special protection thermal
overload feeder tripping scheme at Springston to ensure that either line is not
permanently damaged and/or causes a complete Springston GXP outage following single
circuit line contingencies.

With continued growth at Springston GXP, including Rolleston and Larcomb substations,
further load will need to be transferred onto the new Weedons line.

3.4 Rolleston Zone Substation Constraint

Rolleston zone substation shares two 20MVA 33kV lines with Highfield zone substation
(BMVA peak demand on a single 7.5MVA transformer) and has two 10MVA 33/11kV
transformers providing an N-1 capacity of 10MVA. Peak demand at Rolleston zone
substation in the last 12 months was approximately 11MVA. There is good peak demand
diversity between Rolleston and Highfield which peak in the winter and summer
respectively but it is apparent that the zone substation transformers are well utilised and
future load growth must be either transferred to neighbouring zone substations or an
upgrade is required.

3.5 Rolleston Reliability Improvement

The table below summarises the results of a 2009 reliability review for Rolleston in
comparison with other distribution networks and different locations within the Orion
network. These results were before Rolleston zone substation was operating with N-1 on
the 33kV subtransmission network. As mentioned above, future load growth on Rolleston
zone substation will need to be transferred to neighbouring substations (Weedons and
Larcomb) but these sites are not connected to an N-1 subtransmission network yet.

It can be seen that the 2007 Rolleston reliability falls short of typical reliability
performance and this trend will continue it the Rolleston load growth is connected to
Larcomb and Weedons without a subtransmission upgrade. The forecast Rolleston 2014
numbers clearly indicate that the introduction of an N-1 subtransmission network would
provide a significant step toward achieving a more appropriate level of reliability of supply
for a significant load centre.
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Data was obtained from latest available public information disclosures in 2006.

Company - location SYA\[]] ST

(minutes) | (number)
Orion —urban average 20 0.5
Orion - Hornby 55 0.75
Orion — Rolleston 2007 (5 yr avg ending 2007) 240 5
Orion — Rolleston in 2014 with N-1 66kV 120 2
Vector - Auckland 83 1.25
Tasman - Nelson 51 0.9
New Zealand average 190 2.35
Energex - Queensland 154 1.7
Energy Australia — Sydney CBD and north 112 1.3
United Kingdom average (> 3 minutes) 68 0.72

3.6 Provision of a 9.4MVA connection for Westland Milk

Westland Milk has established a warehouse and milk concentrating facility in the 1zone
Industrial Park at Rolleston. The site has sufficient space for three driers (4.7MVA each).
Westland Milk delayed the installation of the first drier but is now intending to proceed
with the installation of two driers for spring 2014.

3.7 Network Options

During 2006, it became apparent that customer interest in the l1zone Industrial Park at
Rolleston was growing. Irrigation growth was strong and the potential for a Springston
GXP constraint was emerging. It was clear that the introduction of new 66kV capacity
would be required soon.

Three high level options were explored for increasing 66kV capacity at Springston:

e Transfer load to Hororata GXP by increasing the number of Orion 66kV links
between Springston and Hororata GXPs — this was eliminated because Hororata
GXP was also becoming constrained and upgrading Hororata was going to be
more challenging than Springston.

e Approach Transpower and request a new 220/66kV GXP — this was eliminated
because the cost significantly exceeded the following alternative.

e Make use of spare 66kV capacity at Islington by building a new 66kV line into the
Rolleston area.

Rural Major Projects — Rolleston (CPP7) 13



Orion,

Having decided on the high level solution, a more detailed study on how this could be
implemented was undertaken. When considering the practical constraints of building a
double circuit 66kV line in a public road (or demonstrating the need for compulsory
acquisition of a line route on private land) and the limited 66kV capacity available at
Islington (without serious upgrade costs) a single circuit 64MVA® 66kV line to create a
ring with the existing Islington to Springston circuits was clearly the best option.

This would introduce an 110MVA N-1 66KV ring to a wider network area. When load
exceeds 110MVA in the area, the Islington 66kV GXP is likely to be constrained and the
economics and increased network resiliency of a new 220/66kV GXP become attractive
and viable.

The next phase of solution development required giving consideration to the location of
the existing 33kV line routes, the likely location of any new zone substations (Larcomb), a
preference (to reduce cost) for all rural subtransmission to remain overhead and
management of the transition from 33k to 66kV. Three options were explored in 2006
and the economics analysis of each option is provided in Appendix A. Option two was
chosen with a slight variation involving the Brookside 33kV line to further reduce cost.

That plan has been progressed over the last six years and this CPP project is the
completion of that proposal.

This project also extends that work to resolve the constraint at Rolleston zone substation
and make an N-1 solution available for Westland Milk and the wider Rolleston area. This
is achieved by completing the 66kV ring from Weedons — Larcomb — Springston in 2013
(not operational until 2014) and converting Larcomb to 66kV with two 23MVA
transformers in 2014.

Building a new 66kV line and new zone substation in Railway Road for Westland Milk
was also considered but the Rossendale site was considered better in the long term and
a staged 11kV solution provided an economic short term alternative.

The quantity of existing load and forecast load growth that can be transferred to Larcomb
and Weedons from Rolleston is limited without extensive 11kV reinforcement. A more
efficient approach in the medium term is to stage an upgrade of the Rolleston site. The
diversity of load between Highfield and Rolleston zone substations means that there is
approximately 7MVA of spare capacity available on the 33kV subtransmission network.
Rather than invest in larger 33kV transformers which will later become redundant when
Rolleston is converted to 66KV it is proposed to develop Burnham substation (across the
road) with a staged 66kV switchyard, operating at 33kV, with a surplus 7.5MVA 33/11kV
transformer becoming available from Hororata.

® The line would cross through CCC zone with a maximum conductor diameter of 20mm (unless
consented). The final line design reduced this rating to 54MVA through the Fulton Hogan quarry.
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3.8 Non Network Alternatives

Non-network solutions to capacity or security of supply constraints are considered in the
following reports:

¢ NW70.60.10 Demand Side Management Stage 1 — Issues and Opportunities
e NW?70.60.11 Demand Side Management Stage 2 — Potential Initiatives.

These typically defer rather than replace infrastructure investment. The timing of these
projects is based on our load forecast process (and moderated by workflow
considerations).

The value of Demand Side Management (DSM) in the deferral of major projects is
guantified in Section 5.6.12 of the AMP. In general, DSM tends to be cost effective in
areas where the stepped investment in the network is high and rate of growth is slow.

Whilst the network investments in this project are relatively large, the growth in peak
demand is also relatively high and a demand side management solution would need to be
of a substantial size to be of any real benefit.

Early upgrades are driven by the Westland Milk connection and continued growth in the
Izone Industrial Park. An opportunity exists to install co-gen on the Westland driers but
our attempts to encourage this at the Synlait and Fonterra connections have been
unsuccessful due to a poor business case and we expect the same conclusion with
Westland. Synlait also considered the option of super capacitors and storage flywheels
coupled with diesel generation as alternative to an N-1 supply (N security only) but the
network solution was more cost effective.

The potential DSM initiatives in the reports outlined above are not considered to be large
enough or economically comparable with the traditional network solutions outlined in this
project.

4 Project Description and Forecast Expenditure

4.1 Work to be Undertaken

This project spans over a number of years with nine AMP projects:
2013: 413 - Larcomb to Weedons 66kV line conversion
2014: 414 - Convert Larcomb sub from 33/11kV to 66/11kV
429 - Springston 66kV bay for Larcomb substation
500 - Land acquisition for Burnham 66kV substation
528 - Land acquisition for Rossendale substation
637 - Railway Rd substation (Westland Milk)
2015: 639 - Burnham substation stage 1
2018: 114 - Convert Highfield zone substation to 66/11kV
415 - Weedons to Highfield tee 66kV line conversion

Each AMP project is summarised in the sections below.
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2013 and 2104 projects are committed; all others are planned. AMP project schedules
are reviewed annually.

Cost estimates are in mid-FY13 terms and were constructed in line with Project Budget
Forecasting Process Policy (NW70.60.13).

41.1 AMP Project 413 - Larcomb to Weedons 66kV Line Conversion (2013)

This AMP project is the last section of overhead line in the proposed 66kV ring (Islington—
Weedons—Larcomb—Springston—Islington) to be converted to 66kV. Some use of the
existing 33kV poles will occur with the crossarms removed and replaced with triangular
configuration 66kV extensions. The conductor will be upgraded from Dog to Jaguar to
ensure that Islington to Springston line contingencies do not overload this section of line.
The line will not operate at 66kV until the following year (2014) when Larcomb substation
is converted to 66kV. This project is committed. The following table summarises the
main construction components at forecast costs.

Item ID Quantity Description Forecast
(#, m) Budget
($000)
273 1 77

Design
110 1 | 66kV bus alterations (Weedons) 50
261 3200 | 66kV Jaguar over 11kV Dog Line Installation 190
260 3200 | 66kV Jaguar over 11kV Dog Line Materials 190
Total 507

4.1.2 AMP Project 414 — Convert Larcomb Substation from 33/11kV to 66/11kV (2014)

Larcomb zone substation was initially installed as a single transformer 33/11kV
substation in 2009. Peak demand at the site is around 5SMVA. Forecast load growth from
Izone industrial customers including Westland Milk and their request for an N-1 supply
leads to the requirement for an upgrade. Upon completion of the 66kV ring supply in
2013, this AMP project converts Larcomb to 66kV with two 23MVA transformers. The
Larcomb switchyard was originally constructed using 66kV clearances and switchgear but
the addition of a new 66kV bay is required for the connection of the additional
transformer. The conversion to 66kV requires the installation of an 11kV ripple plant
(33kV sites have wider area 33KV ripple plants). A new 11kV incomer for the transformer
and four new 11kV feeder circuit breakers are required for the anticipated new 11kV load
and ripple plant.

This project is committed.
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The following table summarises the main construction components at forecast costs.

Quantity | Description Forecast
(# m) Budget
($000)

59 1 | Design - zone sub 418
110 30 | Reconfigure 66kV line at Springston 30
195 1 | Install and commission ripple plant 22
38 1 | Purchase 317Hz ripple plant 130
224 1 | construct 66kV bay, install breaker and relays 157
223 1 | 66kV breaker, relay and brick 210
197 1 | KKT purchase RMU 23
185 1 | install and terminate RMU 15
61 5 | CBinstall and commission 65
6 1 | CB 1200A and relay (incomer) 58
5 4 | CB 630A and relay (ripple breaker and 3 feeders) 152
297 2 | Install 66/11 11.5/23 MVA transformer 814
294 2 | 66/11 11.5/23 MVA transformer 1,136
Total 3,230

4.1.3 AMP Project 429 — Springston 66kV Bay for Larcomb Substation (2014)

Assuming the Springston spur asset purchase occurs in August 2013, we propose to
install a new 66kV bay at Springston for the connection of our Larcomb 66kV line. The
line was previously converted to 66kV when the conductor was upgraded to Jaguar
recently. If the Springston assets are not purchased we will request Transpower (through
a Customer Investment Contract) to provide the bay instead.

This project is committed.
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The following table summarises the main construction components at forecast costs.

Quantity Description | Forecast
(# m) Budget
($000)
224 1 | Construct 66kV bay, install breaker and relays 157
223 1 | 66kV breaker, relay and brick 210
Total 367

4.1.4 AMP Project 500 — Land Acquisition for Burnham 66kV Substation (2014)

The timing of this project is of a ‘planned’ status and would become ‘committed’ once
successful negotiations have taken place with the current land owner/s. It is important
that a Burnham substation site is secured in the short term so that our long term exit from
33kV at Rolleston can be achieved.

Item ID Quantity Description Forecast

(# m) Budget
)

‘ 248 ‘ 1 ‘ Substation land acquisition ‘ 250 ‘
415 AMP Project 528 — Land Acquisition for Rossendale Substation (2014)

We propose to coordinate with Transpower to purchase land adjacent to a hew 220/66kV
GXP in northwest Rolleston near the existing Islington — Livingston 220kV line. This will
enable an Orion zone substation to be established at the site. The strategic nature of this
site requires early purchase.

The timing of this project is of a ‘planned’ status and is dependent on the outcome of
Transpower’s studies to confirm the suitability/appropriateness of a new 220kV core grid
connection in northwest Rolleston. The project would become ‘committed’ once
successful negotiations have taken place with the current land owner/s.

Item ID Quantity Description Forecast

(#, m) Budget
($000)

248 1 | Substation land acquisition 250
4.1.6 AMP Project 637 — Railway Rd Substation (Westland Milk) (2014)

This project is to establish an 11kV 9.4MVA N-1 connection in Railway Road for the
proposed Westland Milk processing plant. Whilst trenches are open for 11kV cables it is
proposed to also upgrade the existing 11kV network in the area. The Railway Rd
substation will be configured so that the Westland Milk load will be normally supplied from
the upgraded Larcomb substation. An 11kV changeover scheme is proposed so that
during an 11kV cable contingency, load can be quickly transferred to Rolleston
substation.  Significant 11kV cable capacity is required between Larcomb zone
substation, Westland Milk and Rolleston zone substation.

The timing of this project is of a ‘planned’ status and would become ‘committed’ once a
connection contract is secured with Westland Milk.
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The following table summarises the main construction components at forecast costs.

Item ID Quantity Description Forecast
(# m) Budget
($000)

15 1 | 300 mm Al XLPE 3c cable 1,432
19 3 | 11kV CB 630A relay 114
26 515 | 185 mm2 Al XLPE 3c cable 33
29 3 | Terminate cable to CB or MSU 6
45 6140 | Trench (rural berm) 927
a7 100 | Trench (urban) 16
59 1 | Design 309
61 3 | 11kV CB install and commission 39
112 7 | 11kV cable throughjoint 18
135 2 | Install new MSU and terminate 28
185 2 | install and terminate RMU 30
202 2 | RMU purchase 83
230 1 | Road and rail crossing 17
237 2 | Kiosk Meter 12
239 1 | 11 kV Building (customer premises) 80

Total 3,144

4.1.7 AMP Project 639 — Burnham Substation Stage 1 (2015)

This project involves setting up a new 66kV zone substation in Burnham. It will be
constructed with 66KV clearances and switchgear and will include three 66kV bays as
part of a future ring bus. The Highfield line will be turned into the site and the substation
will connect to the two Rolleston 33kV lines. An existing® 7.5MVA 33/11KV transformer
will be installed on a pad suitable for a future 23MVA 66/11kV transformer.

° A 7.5MVA transformer will become available following the conversion of Hororata zone
substation from 33kV to 66kV
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An 11kV switchgear and protection building will be constructed to house four 11kV circuit
breakers (incomer and three feeders), 66KV and 11KV protection and communications.
Lower priority feeders connected to Rolleston substation will be transferred to the N
security (for transformer faults) Burnham substation. Higher priority loads will remain on
the 10MVA N-1 Rolleston substation.

The timing of this project is of a ‘planned’ status and would become ‘committed’ when
growth in Rolleston zone substation peak demand can no longer be economically
transferred to Larcomb/Weedons via 11kV reinforcement.

Iltem ID Quantity (#, | Description Forecast
Budget
($000)

15 1730 | 300 mm Al XLPE 3c feeder cables 137
45 1730 | install 11kV feeder cables 173
59 1 | $1 000 amounts (should be 10% of job build) 330
155 1 | Install and commission GFN unit 162
154 1 | Purchase GFN unit 133
259 324 | 11kV Dog Line rearrangements 14
224 3 | construct 66kV bay, install breaker and relays 471
223 3 | 66kV breaker, relay and brick 630
33 1 | Establish substation site and 11kV building, fencing 830
135 1 | Install new MSU and terminate (excl hardware) 14
61 5 | CBinstall and commission 65
20 3 | CB 630A and relay 114
6 2 | CB 1200A and relay 116
182 1 | local service transformer installation 5
158 1 | New pad and install 7.5/10MVA transformer 357
Total 3,552

4.1.8 AMP Project 415 —Weedons to Highfield Tee 66kV Line Conversion (2017)

This AMP project allows for the conversion of the existing 33kV line (Dog conductor) to a
66kV (Jaguar conductor) line and the installation of two 66kV bays at Weedons to
complete the ring bus and provide a bay to connect this line. This AMP project is directly
linked to the Highfield conversion project below. Single line diagrams showing the current
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and proposed 66kV and 33kV subtransmission networks have been included in Appendix
E and F.

We do not currently have a standard cost for the conversion of an existing Dog 33/11kV
line to a Jaguar 66kV and Dog 11kV line. The cost to do this can vary and our approach
is to apply a ‘reduction factor’ (in this case 70%) to the build cost of a new 66kV over
11kV line.

The detailed design for this work will not be done until immediately prior to the
construction works so this is an estimate only. The solution will involve a mixture of pole
replacements and pole extensions to existing concrete poles. Most of our 33kV lines are
built with a crossarm with conductors in flat formation. Our 66kV design creates
separation by a ‘tri’ configuration with standoff insulators as opposed to a wider crossarm.
The extensions also ensure that we can operate to 70 degrees conductor temperature
without violating clearance with the 11kV underneath.

The timing of this project is of a ‘planned’ status and would become ‘committed’” when
either of the following drivers become binding:

¢ the requirement to install Norwood substation

e a 66kV interconnection to Dunsandel or Greendale is required (Coleridge
generation canal or increased load on southern 66kV link between Springston and
Hororata may drive this )

¢ Rolleston zone substation peak demand is strong and Burnham needs to be
converted to 66kV.

We predict that the most likely driver to bind first is the requirement for a new zone
substation in Norwood in 2019. The Norwood site is in between two growth customers
(Meadow Mushrooms and Malvern Abbotoirs have both indicated intentions to upgrade)
and is also ideally located to provide relief for Brookside and Rolleston zone substations.
A 66kV subtransmission connection will be required. Hororata GXP has limited capacity
available (it already falls short of N-1 during low Coleridge generation and it is not
desirable to add further load) so a 66kV subtransmission connection is sought from
Islington GXP (Springston GXP to be transferred as a zone sub to Orion in 2014). There
are two main ways of doing this:

e Convert one of the Springston to Rolleston 33kV lines to 66kV and extend to
Norwood. Whilst this is simple and cost comparative to the preferred option it has
the disadvantage that the Rolleston 33kV zone sub loses its N-1 capability and it
shifts new load onto the ISL-SPN lines rather than the Islington to Weedons line
(becomes important for ISL-SPN line contingencies).

o Convert the Weedons to Rolleston 33kV line to 66kV as per the CPP project plan.
This overcomes the disadvantages above and also frees up the Highfield
transformer for installation at Creyke and thereby prevents the need to buy a new
33/11kV transformer that would not be required in the medium/longer term as we
exit 33kV. Furthermore, the conversion of Highfield to 66kV frees up 33kV
capacity to be used at Burnham before it is converted to 66kV later. The 33kV
lines are thermally limited to 20MVA, so to achieve N-1 on the two Rolleston lines
requires the sum of Rolleston, Burnham and Highfield to be less than 20MVA.
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Clearly, converting Highfield to 66kV frees up 33kV capacity to be used at
Rolleston and Burnham.

Item ID Quantity Description Forecast Budget
(#, m) ($000)

223 2 | 66kV breaker, relay and brick 420
261 6000 | 66kV Jaguar over 11kV Dog Line installation 357
224 2 | construct 66kV bay, install breaker and relays 314
273 1 | Design 100
260 6000 | 66kV Jaguar over 11kV Dog Line materials 357
Total 1,548

419 AMP Project 114 — Convert Highfield Zone Substation to 66/11kV (2018)

Highfield zone substation is a relatively new substation built with a 66kV circuit breaker
but operating at 33kV with a 7.MVA 33/11kV transformer. This project allows for the
installation of a 10MVA 66/11kV transformer from Dunsandel zone substation (which is to
be upgraded to 23MVA). An 11kV ripple plant and associated switchgear is also
required.

The timing of this project is of a ‘planned’ status and would become ‘committed’ when
either of the following drivers become binding:

e the requirement to install Norwood substation

e a 66kV interconnection to Dunsandel or Greendale is required (Coleridge
generation canal or increased load on southern 66kV link between Springston and
Hororata may drive this)

e Rolleston zone substation peak demand is strong and Burnham needs to be
converted to 66kV.

Item ID Quantity (#, Description |  Forecast
m) Budget
($000)

195 1 | Install and commission ripple plant 22
38 1 | Purchase 317Hz ripple plant 130
252 1 | 66kV switchgear alterations 150
235 1 | Relocate transformer on existing pad 357
282 1 | 11kV 630A CB purchase 30
61 1 | 11kV CB installation 13
Total 702

Rural Major Projects — Rolleston (CPP7) 22



Orion,

4.2 Timing

As discussed previously the timing of this series of projects is dominated by the
anticipated 9.4MVA N-1 Westland Milk connection in spring 2014. There is a series of
AMP projects with mainly 66kV overhead line and zone substation construction and the
timing of these and other Orion projects needs to be managed so that there are no peaks
or troughs in overall works. The Westland Milk connection contract will take priority over
other more flexible work.

At a high level this project mainly requires the use of 66kV overhead line and zone
substation contractors. This kind of resource is also required on a number of other
projects to be completed in the ten year timeframe. More detail about how we prioritise
projects is described in section 5.3.4 of our Asset Management Plan and expanded in
more detail in Project Prioritisation and Deliverability Process (NW70.60.14).

5 Dependencies

The AMP project to install a new 66kV bay at Springston in 2014 is dependent on
Springston GXP ownership being transferred to Orion in 2014. In the unlikely event that
this does not happen, Orion will contract with Transpower to provide the 66kV bay for
Orion to connect to.

There are other projects that are dependent on this CPP project being completed. For
example, the installation of Norwood substation in 2019 cannot occur in its current form if
this project is not completed.

Completion of this project will provide an 110MVA N-1 66kV ring (Islington — Weedons —
Larcomb — Springston — Islington) to the rural network. Peak load is currently in the order
of 60MVA and we anticipate that this ring will provide for at least 10 years of growth in the
area. We have requested a Transpower report on the options for a new rural 220kV GXP
at Springston and/or Rossendale. This report will give us confidence that this project will
be compatible with a new GXP in the future. The location of the Rossendale land
purchase will be heavily influenced by a location that is suitable for a future Transpower
GXP.

6 Earthquake Consequences

The wider Rolleston area has not been materially affected by the
Canterbury/Christchurch earthquakes. The good location and geotechnical characteristics
of the Rolleston area is expected to accelerate growth in the area as people and
businesses relocate from red zone areas in Christchurch city. It is difficult to quantify this
accelerated growth at this stage but it is prudent to assume that Rolleston growth has not
stalled following the earthquakes. As described in our load forecasting methodology® we
will be using revised Urban Development Strategy numbers for household growth.

1 NW70.60.12 — Long Term Load Forecasting Methodology for Subtransmission and Zone
Substations.
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7 Expenditure Plan

7.1 Expenditure Summary

The following table summarises the sub project totals and overall project forecast budget.
It can be seen that the large majority of work is zone substation installation or conversion
to 66KkV.

FY AMP ID Description Forecast Budget

($000)

2013 413 Larcomb to Weedons 66kV line conversion 508
2014 414 Convert Larcomb sub from 33/11kV to 66/11kV 3,230
2014 429 Springston 66kV bay for Larcomb substation 367
2014 500 Land acquisition for Burnham 66kV substation 250
2014 528 Land acquisition for Rossendale substation 250
2014 637 Railway Rd substation (Westland Milk) 3,143
2015 639 Burnham substation stage 1 3,552
2017 415 Weedons to Highfield tee 66kV line conversion 1,548
2018 114 Convert Highfield zone substation to 66/11kV 710

Total 13,558

The following chart shows our Rolleston forecast capital expenditure in both real and
nominal terms ($000). The real terms have been escalated as per methodology outlined
in the CPP proposal to ascertain the nominal terms.

These expenditure forecasts do not include any contingencies.

Forecast expenditure

$000
10,000

8,000

6,000

4,000

2,000

FY13 FY14 FY15 FY16 FY17 FY18 FY19

B RealCapex ®Nominal Capex
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The following tables summarise our total Rolleston forecast capital expenditure in both
real and nominal terms ($000).

Forecast expenditure (Real)

Real FY13 $000
FY13 FY14 FY15 FY16 Fy17 FY18 FY19

Sub-transmission network

Distribution lines and cables
Distribution substations including
transformers - 91 19 - - - -

Switchgear (All voltages 50 1,270 1,337 - 685 193 -
Low voltage distribution network - - - - - - -
Supporting or secondary systems - 164 28 - - 152 -
Non system fixed assets - - - - - - -
508 7,241 3552 - 1549 710 -

Forecast expenditure (Nominal)

| Nominal $000
FY13 FY14 FY15 FY16 FY17 FY18 FY19

Sub-transmission network 458 3,436 2,017 - 1,190 498 -

Distribution lines and cables - 2,739 388 - - - -

Distribution substations including

transformers - 98 22 - - - -

Switchgear (All voltages) 50 1,339 1,414 - 758 177 -

Low voltage distribution network - - - - - - -

Supporting or secondary systems - 170 31 - - 183 -
508 7,782 3872 - 1,947 858 :

7.2 Basis for Expenditure Forecast

The expenditure forecasts in this project are based on the need to deliver the works
described in the previous sections of this report. The methodology for developing
expenditure forecasts to undertake these works is described in Project Budget
Forecasting Process (NW70.60.13).

These projects involve infrastructure which Orion installs regularly and for which there is
recent history. Upward movements in the cost of civil works and skilled labour which have
followed the earthquakes have been factored in.

Cost benefit analysis is undertaken in the Architecture Review.
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Appendix A: Economic Analysis of Subtransmission Options

The following economic analysis was undertaken in 2006 prior to committing to a wider
Rolleston solution. A slight variant on option 2 was chosen and this CPP project is a
completion of those works.

Inputs
Discount rate 0.08
33KV cable 250
convert 33kV to 66kV and reconductor in Jaguar 120
new bBkV Jaguar line 150
66/11k\ Rolleston East substation 230MVA single { 2 bays) 2700000
33M11kV Rolleston East substation 23MVA single (3 bays) 3050000
Convert Weedons from 33kV to 66k (2 bays) 1500000
Convert Rolleston East from 33kV to 66KV 1100000
Credit for 23MWVA 33/11kV xformer at Rolleston East -800000
Install 30MWA 66/33KV transformer at Rolleston East 1300000
Credit for 30MWVA 66/33kV transformer at Rolleston East -1000000
66KV bay 30MVA suggested size to be useful for 350000
future use at Motukarara
Quantity /
Year Length (m) Cost NPV
Option 1: Rolleston East 66kV and underground 33kV to Weedons
2008 33kV cable from Springston to Selwyn Road 4000 $1,000,000  %1,000,000
2008 33KV cable - Weedons Ross Road to past Rolleston East 4500 51,125,000 51,125,000
2008  Springston 6BV bay 1 $350,000 $350,000
2009  convert 33kV line to 66kV in Weedons Ross Road 7500 $900.000 $833.333
2009  Install 66/11kV Rolleston East substation { 2 bays) 1 52,700,000 52,500,000
2012 Islington GEkV bay 1 $350.000 $257.260
2012 66kV line from Islington to Weedons 12000 $1,800,000 $1,323,084
2012 Convert Weedons from 33/11kV to 66/11kV (2 bays) 1 $1,500,000  $1,102,545
2012  Extra Weedons 66kV bay 1 $350,000 5257.260
2012  Extra Rolleston East 66KV bay 1 $350,000 $257.260
2012 Convert remainder of 33kV line to 66KV in Weedons Ross Road 3000 $360,000 5264611
2012 33KV cable from in Selwyn Road to east Maddisons Road 1500 $375,000 $275,636
Total $11,160,000  $9,545,960
Advantages
* Does not rely on SPN 33kV bus for security of supply
* implements 66kV line in Weedons Ross early which may minimise longer term public opposition
Disadvantages
* 33kV cable laid in Weedons Ross Road has no future use
* more expensive
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Quantity /

Year Length (m) Cost NPV

Option 2: Rolleston East 33kV initially
2008 33kV cable from Springston to East Maddisons Rd 5500 $1,375,000 51,375,000
2009 Install Rolleston East substation at 33kV (3 bays) 1 53,060,000 52,824,074
2011 66KV line from Islington to Weedons 12000 51,800,000 51,428,898
2011 Islington 66KV bay 1 $350.000 $277,841
2011 Convert Weedons from 33/11kV to 66/11kV (2 bays) 1 " 51,500,000 $1.190,748
2012 Springston 66kV bay 1 $350,000 $257,260
2012  Extra Weedons G6kV bay 1 $350.000 $257,260
2012 Convert 33kV line to 66KV in Weedons Ross Road 10500 $1,260,000 $926,138
2012 Convert Rolleston East from 33/11kV to 66/11kV 1 51,100,000 5808,533
2012 Credit for 23MVA 3311k xformer at Rolleston East 1 -5500,000 -5588,024

Total $10,335,000  $8,757,729

Advantages

* Introduces new Islington 66KV capacity early

* 33kV cable laid in useful position for future

* low cost

Disadvantages

* Pushes 33kV network to maximum limit

* Dependent on security of supply of SPM 33kV bus

* cost is dependent on future use of 23MVA 33/M11kV transformer

Quantity /

Year Length (m) Cost NPV

Option 3: Rolleston East 66kV with 66/33kV step down transformer
2008  Springston 6BV bay 1 $350,000 $350,000
2009  convert 33kV line to 66KV in Weedons Ross Road 7500 $900.000 $833.333
2009  Install 66/11kV Rolleston East substation { 2 bays) 1 52,700,000 52,500,000
2009  Extra Rolleston East 66kY bay 1 $350,000 $324,074
2009  Install 30MVA BB/33KV transformer at Rolleston East 1 " $1,300,000 $1,203,704
2012 Islington 66KV bay 1 $350,000 5257.260
2012  66kV line from Islington to Weedons 12000 $1,800,000 51,323,054
2012 Convert Weedons from 33/11kV to 66/11kV (2 bays) 1 51,500,000 51,102,545
2012  Extra Weedons 66k bay 1 $350.000 $257.260
2012 Credit for 30MVA B6/33kV transformer at Rolleston East 1 -$1,000,000 -5735,030
2012 Convert remainder of 33kV line to 66kV in Weedons Ross Road 3000 5360,000 5264 611
2012 33kV cable from Springston to East Maddisons Rd 5800 $1,375,000  $1.010,666

Total $10,335,000  $8,691,477

Advantages

* Does not rely on SPN 33kV bus for security of supply

* Implements 66KV line in Weedons Ross early which may minimise longer term public opposition

* low cost

Disadvantages
* introduces a 66/33kV transformer for which we have no spares
* cost is dependent on a use for the 66/33kV transformer in 2012 {too early for Motukarara)
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Appendix B: Economic Analysis of Timing of 66kV Ring

Orion

VORNETE

o Wider area customer cost benefit analysis indicates timing of ring should be 2019 (green highlight)
Security standard breached in 2014 (red highlight)
o Westland Milk requesting N-1 in 2014

Project

Larcomb to Weedons 66kY conversion
Conwvert Larcomb to BBk

Springzton BBk bay

Total

Annual reveriue requirernent

WOLL zenaitivity Factor for lzane industrial park
WOLL senzitivity Factor For SPR [mainly Farm Feeders on intertrip)
Annual revenue requirernent on capex

Pl for capesx

CPI for VOLL and YOI

WO (ki)

WOLL erergy [$kwh)

Grovath Factor For lzone only

Growsth rate per annum at Folleston

Growth rate per annum at Larcornb

Growth rate per annum at ‘Weedonz

Growth rate on othier SPR GXP load

krn of lime from SPM to Larcornb

kmn of line from ISL to 'Weedons

Length of Springston lines [each)

Fault rate on BBk line [or 33k at BEkY) p.a per km
Awerage time to restore load for Larcornb [brs)
Average time to restore load For Weedons [hrs)
Avwerage time to restore load for Springston

1 2 3 4 5 5 7 g 9 0

2010 20m 2012 20m3 2014 2015 2016 2m7 2018 2019 2020

3875 3875 $875 3875 $875 3875 $875 3875 $875 3875 3875

$1.300 $1.300 #1300 $1300 $1300 $1300  $1300  $1.300 #1300 $1.300  $1.300

$367 $367 $367 $367 $367 $367 $367 $367 $367 $367 $367

TO§2B4Z 2547 32547 32547 32542 32542 §2E4Z §2R47 f2h4 $2R47 §2h4Z

$279.620 $273620 $273.620 $279620 $273.620 $273.620 $273620 $273620 3273620 $273620 $279.620
1
1
nooEe
0.00%
0.00%

$7.00 $7.00 $7.00 $7.00 $7.00 $7.00 $7.00 $7.00 $7.00 $7.00 $7.00 $7.00

$76.00 $E.00  $600 $E00  $600  $600  $1600  $600  $600 #1600 $6.00  $16.00
15
g00
g00
200
1000
7
15
125

0.02 34MW added for 2 driers at Westland

2
2

o0g 0.5 1] 2 2 2 2 2 2 2 2

2009 2009 2010 20m 2012 203
11300 18007 10000 10000 10000 10000
nr 1] 3600 5400 7200
6000 G000 7200 2400 3600 10300

2015 2016 2m7 2018 2019
10000 10000 10000 10000 10000

13200 14400

LF FYE March
0.E5 Peak annual load at Relleston [kiw)
0.ER Peak annual load at Larcomb [k'w]
0.E5 Peak anrual load at “eedons [kiw]

Total ¥

YOLL improvernent for Larcornb with ring completion
WOLL irmpravernent For Weedons with ring cornpletion

M-1tramsformer capacity For lzome [k A)

Springston peak load above line capability

Percertage of tirne load above SPMN M-1capability™
Load Factor of load above SPM M-1capability™

WOLL irnprovernent For Springston with ring completion

Total %OLL imnprovernent
Customner [Cost){Benefit

SPM peak load annual incrernent
ISL-SPM M-1line capacity [input)
SPM BBk M-1load limit [estimated)

17800 17800 20800 23800 2EB00 29300

$12.776 $19085 25563 §3184
$41.980 $43.976 $RE.973  $62.963

27507 eE00F  BEO00  BEOO0

8513 TE18 14718 17818
3 9% 1632 223
0.21 0.3 0.27 0.31
$227 $913 $2.346 #1187

$54.983 $69,004 $83.672 $106,751
-$224 B37 -$210 566 -$195,748 4172829

3,100 kM
55120 kA
5100 k'

$71.630
$63.966

£E.,000

20318
=4
0.31

$19.882

$161.537
-$112,022

45200 48200 57200 BOZ00

$70070 $34.466  $30054 A7 243 $103EH 1009
$76.963 $83.905 $90.956 $97.952 $04.943 111946

EEODD  BEOO0  EEODD  BEOOD  EEODD  BE.000

24018 2718 30218 33318 36413 33518
A1 53 E3% 7B 89 9672
032 0.32 0.33 0.34 0.34 0.37

$I0.7ET 44003 $EZ410 $03420 $I0D53Z 1367

$185.801 $213318 $244.226 $278.623  $317.712 $358.685
-$93,879 -$EE,302 -$35,394 -$997 $37.492  $79.065

These are calculated frorn the load duration curve [data on SPRdata sheet]. To rodel increases in load. the load increaze is subtracted fror the
line capacity. Thiz gives the same result az adding an increment to each point of the load curve.
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Appendix C: Transpower Islington to Springston 66kV Line Capacity

TRANSPOWER
— Transmission Line Branch Rating Report As at - 15/11/2011 1737
Branch Branch Type HV Voltage
ISL-SPN-1 single Bus Transmission Line 66 KV
Branch Overall Limits
Winter Shoulder Summer
Forward Rating 531A  60.74 MVA 507A  58.01 MVA 482 A 5513 MVA
Reverse Rating 531A  60.74 MVA 507A  58.01 MVA 482 A 5513 MVA
Summary of Component Limits
Conductor Thermal Limit Winter 531 A Shoulder 507 A Summer 482 A
Conductor Type Wolf ACSR-GZ
Equipment Limit Limiting Component  SPN-DS-334 Limit 1600 A
Protection Limit Forward Limit 703 A(prim) Reverse Limit 684 A(prim)
Forward Limit Site Islington Reverse Limit Springston
Site
Conductor Thermal Rating
Length (km) Bundle Count Conductor Type Circuit Type Sag Temp Winter Rating  Shoulder Rating  Summer Rating|
13 km 1 Wolf ACSR-GZ Double Circuit 75C 531 A 507 A 482 A
0 km 1 Wolf ACSR-GZ Single Circuit 75C 531 A 507 A 482 A
Cable Detail
Length (km) # per Phase Dielectric Area (mmz2) Winter Rating Shoulder Rating Summer Rating
Equipment Rating
Device Position Ident Device Type Continuous 24 Hours Post Contingency Limit  Operating Voltage
ISL-CB-112 MMS: 10255708 Current Transformer 2000 A 2000 A 66 kV
ISL-CB-112 MMS:828323 Circuit Breaker 2000 A 2000 A 66 kV
ISL-DS-116 MMS:828326 Disconnector 2400 A 2400 A 66 kV
SPN-CB-332 MMS:10277579 Circuit Breaker 2000 A 2000 A 66 kV
SPN-CB-332 MMS:10277601 Current Transformer 2000 A 2000 A 66 kV
SPN-DS-334 MMS:10278330 Disconnector 1600 A 1600 A 66 kV
SPN-DS-336 MMS: 10278336 Disconnector 1600 A 1600 A 66 kV
Report ID: BRANCH_REPORT Requestor: Haran Sivathasan Page: 10f2
Run Time: 15/11/2011 17:43
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Orion NZ Lid. Dregign Sfandand

A1 GENERAL

Owerhead Line Deazign

APPENDIX A LIST OF STANDARD CONDUCTORS

Conductor ratings are based on the requirements in Section 11 of this specification.

A2 STANDARD CONDUCTORS FOR 66KV LINES [NEW AND EXISTING]

All conductors intended fior use in Orion's network are to have been manufactured in accordance with the
requirements of Orion's Equipment Specification NWT4.23.17 — Overhead Conductors.

Owerall Conductor Type | Conductor Type | Conductor
Conduct . C“';'i;m“' Bare Stranding and | Strandingand | Breaking {;a";ﬁ“t
onductor Details Diameter Vire Dia. Wire Dia. Load 9
) | fmm) finch) {mm) (kN) Wmpal
ACSR
Jaguar 200 10.30 18/0.152 18 /3.86 40,6 550
WWolf 150 1813 30/0.102 30259 802 474
Dog 100 14.15 610.185 6472 27 55
A3 STANDARD CONDUCTORS FOR 33KV LINES [EXISTING]
Orverall Conductor Conductor Type | Conductor
Conduct . C“';'i;m“' Bars Type Stranding | Strandingand | Breaking {;a";ﬁ“t
onductor Details Diameter | and Wire Dia. Wire Dia. Load 9
fmen’) mm) finch) {mm) (k) Wmpal
COPPER (Hard Drawn)
181163 [19/16] g7 8.13 19/ 0.0684 197163 155 237
187211 [19014] 85.1 10.54 19 0.083 197211 258 325
18238 1180 19/ 0.084 18723 331 373
18257 854 12.80 18/ 0.101 187257 76 424
ACSR
Dog | o [ 15 | entes | fil4 72 327 355
A4 STANDARD CONDUCTORS FOR 11KV LINES [NEW]
Orverall Conductor Conductor Type | Conductor
. Conductor Bare | Type Stranding | Strandingand | Breaking Current
Conductor Details =2 Diameter | and Wire Dia. Wire Dia. Load ng
() {mm) finch) {mm) kN) (Amps)
ACSR
Jaguar 200 1830 18/0.152 16 /3,85 456 558
Wolf 150 18.13 30/0.102 301258 802 474
Dog 100 14.15 8/0.186 6472 27 55
Flounder 2 £.70 0284 6.70 18.4 121
A5 STANDARD CONDUCTORS FOR 11KV LINES [EXISTING]
Orverall Conductor Conductor Type | Conductor
Conduct . c‘";'i:em' Bare Type Stranding | Strandingand | Breaking ‘;a“;ﬁ“t
onductor Details Diameter | and Wire Dia. Wire Dia. Load g
fmen’) {mm) fineh) {mm) (N) Wamgs]
COPPER (Hard Drawn)
TIL63 [ 7116] 14.5 4.83 710.064 7Ti183 54 113
T2 [1i14] 241 £.32 7/0.083 Ti211 87 181
18/1_63 [18/16] 387 B.13 19/ 0.084 197163 155 227
71345 [Ex MED] 850 104 710136 71345 242 318
100211 [19014] 85.1 10.54 19/ 0.083 197211 258 325
10234 317 1158 19/ 0.082 107234 331 373
1002 57 054 12.3 19/ 0.101 107257 76 424
Date o lssue 25.05.2011 MWT0.51.01
Amendrment No.17 Page 49 of 76
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Appendix E: Rural Subtransmission Diagram FY13
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Appendix F: Rural Subtransmission Diagram FY19
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Orion,

1 Programme Introduction

Sele =l NS Pilots and Protection (CPP33)

Service Category Provide and operate network infrastructure

Capex Category Replacement

1.1 Description

The work undertaken in this programme involves replacement of Orion’s ‘communication
cables and terminations’ and protection systems. The programme is expected to continue
in perpetuity.

1.2 Assets Included

The assets that are in this programme are communication cables and protection systems.
These include:

Communication cables
e Communication cables and terminations
e Distribution cabinets

Protection systems

e Protection relays
o0 Electro-mechanical relays
0 Analogue electronic relays
o Digital electronic relays
0 Merging units (Bricks)

¢ Communication platforms
o Cable communications

o0 Fibre optic cable communications
e Ground fault neutralisers
¢ Neutral earthing resistors

e Current transformer
0 66kV
o 33kV
o 11kV incomer
o]
0

11kV bus coupler
11kV feeder

e Voltage transformer

o 66kV
o 33kV
o 11kVv.

Pilots and Protection Replacement (CPP33) 3
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1.3 Aims and Objectives
The main objectives of the programme are to:
e Ensure the safety of the public our personnel and contractors around our assets.

e Replace on an periodic basis ‘communication cables and terminations’ and
protection systems for which it has been determined that replacement is the cost
effective way to ensure reliability of electricity supply and meeting service level
targets (including safety). The project also includes Firmware upgrades and
setting updates.

1.4 Drivers
The main drivers for undertaking the programme are:

e That assets are replaced in a timely and cost effective manner to ensure the
condition and performance of our assets are such that they:

e Meet acceptable target levels of safety to people and property
¢ Provide acceptable levels of network reliability
e The prudent cost effective management of our assets and associated risks

2 Key assumption

The project relies on the following key assumptions
2.1 Unit costs

MEA Code Asset Type Cost FY13 $000

MEA 340 66kV Unit Protection (with intertrip) 65
MEA 345 Transformer Diff Protection & Control 75
MEA 350 Transformer Diff Protection & Control (+intertrip) 125
MEA 355 11/33kV Feeder Protection (with OC & EF) 25
MEA 360 11/33kV Unit Protection 12
MEA 365 11/33kV Unit Protection (with OC) 17
MEA 370 11kV Protection (with OC & EF)I 10
MEA 375 Bus Bar Protection Relay 56

MEA1250 Directional Overcurrent Relay (with CB fail) 16

MEA1255 11kV Protection (with OC, EF, reclose & CB fail) 20

Pilots and Protection Replacement (CPP33) 4
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The costs for this capex programme were initially developed and used as part of our
valuation of our electricity distribution assets as at 31 March 2007 which was prepared in
accordance with New Zealand International Financial Reporting Standards (NZ IFRS),
specifically International Accounting Standard NZ IAS 16 - Property, Plant and
Equipment.

Section 4 of this valuation report indicates that:

The valuation established an Optimised Depreciated Replacement Cost (ODRC) based on the
least-cost modern equivalent replacements for our assets, with each asset depreciated to
reflect its remaining life.

This unit costs reflect fully installed costs (excluding GST) in Orion’s network environment.

e Based on a large scale of construction, to reflect the costs faced by the hypothetical new
entrant that replaces or replicates our network. In practice, this means lines are
assessed for works covering several kilometres, and cables are assessed for works of
more than one kilometre. For other assets we make only minimal allowance for travel
and vehicle costs, on the basis that any large scale of construction would allow many
assets to be installed at the same time. For most assets, this also implies that bulk
purchasing terms are available and no one-off or customisation premium is applied.

e Using a “brownfields” approach, assessing the cost to install assets around all other
publicly and privately owned infrastructure.

e Based on recent contracts, quotes or estimates. Wherever possible, we have based
replacement costs on recent contracts that have been tendered through a competitive
process. In cases where this information is not available, we have sought quotes or
estimates from one or more of our competing contracting service providers.

e Indexed to the date of valuation. In cases where valuation information is accurate but
out-of-date, we have indexed the result to reflect costs at the valuation date by
considering the cost movement of similar assets. Where information for this indexing is
not available, we have indexed results in line with the movement in CPI (all groups index
published by Statistics New Zealand).

e Based on our current design standards.

e Allowing for design work, business administration, project management, commissioning
testing and compliance costs.

e Using other sources of information. In situations where we have been unable to source
our own values (particularly for older, low value assets with minimal turn-over), we have
considered unit values provided in the ODV handbook. We have also considered
information provided by our valuer’s technical adviser, SKM.

It should be noted that for protection relays the brownfield replacement cost is on the
basis of a like for like relay function (not relay type) using modern electronic relays.
These 2007 valuation cost have been used in forecasts we prepared up to 2012 and for
the 2013 forecasts they have in most cases been inflated by approximately 8%, however
MEA 340 has been inflated by approximately 14%. These have been projected forward
consistent with our cost estimation approach which is described in section 9.26 of our
CPP.

Pilots and Protection Replacement (CPP33) 5
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2.2 Labour escalators

We estimate that 40% of the project cost is labour related and we have determined that it
is not appropriate to use the standard New Zealand wide LCI in relation to this project.

We note that Statistics NZ has recently started to monitor construction costs in
Canterbury due to the local pressures on construction resources as a result of the
Christchurch rebuild, however their data and time series is currently limited and
unsuitable.

As local labour cost pressure is evident in our most recent contract tenders we have
determined a proposed cost escalation index which we refer to as the Canterbury
construction labour index based on estimates of labour.

We have sought external advice cost from two quantity surveyor firms on what we may
expect in the market over the remainder of the CPP period in this respect. There is
considerable uncertainty, however this CPP process requires us to make appropriate
estimates. The resulting labour escalators that we propose are:

FY14 FY15 FY16 FY17 FY18 FY19 ‘

| Canterbury construction labour 7.5% 7.5% 7.5% 5% 5%

For further information on our derivation see section 9.26.4 to 9.26.6 of the CPP
proposal.

2.3 Material escalators

We estimate that 60% of the project costs are material related. We have used two
different materials escalators in this project (ie one for cables and another for protection).
In order to create input cost escalators we have considered the most relevant input
components for this project. These are considered to be for communications cable
Aluminium and Copper. We have used World Bank commodity price forecasts in
conjunction with the NZIER NZD/USD exchange rate forecast to convert the World Bank
prices into NZD. The prices are weighted based on an estimate of the quantities of the
relevant materials used in this case 95% aluminium and 5% copper. The resulting
material escalator for communication cables are:

Index FY14 FY15 FY16 FY17 FY18 FY19

Materials underground 14.75% 9.18% 12.06% 7.03% 1.42% 0.95%

For the protection component of this project we have used PPl as our best
approximation.

Index materials FY14 FY15 FY16 FY17 FY18 FY19

PPI 3.04% 3.32% 3.65% 3.20%  3.20% 3.20%

For further information on our derivation see section 9.26.4 of the CPP proposal.
2.4 Age of the assets

The age of an asset is considered as a factor in assessing whether an asset has reached
the end of its economic life.

Pilots and Protection Replacement (CPP33) 6
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2.5 When capex should be undertaken

We do not have a specific policy that determines when an asset should be replaced. Our
asset management policy NW70.00.46 outlines at a high level our approach to asset
management and our objective which is to optimise the lifecycle costs for each network
asset group (including creation, operation, maintenance, renewal and disposal) to meet
agreed service levels and future demand. The asset management policy lists a large
range of other documents that inform the asset management process.

Generally assets are not replaced on age alone, but are kept in service until their
continued maintenance is uneconomic or until they pose a safety, environmental or
reliability risk. While various techniques and software packages such as CBRM can
assist with this process ultimately it relies on engineering judgement.

2.6 Basis for expenditure forecast

The expenditure process is basically a bottom up process which relies on the forecast of
units to be replaced which are set out below. These quantities together with the
appropriate unit cost and material and labour escalators give rise to the forecast costs set
out below.

We use a mixture of practices to determine which assets need to be replaced and when
this replacement should occur. No single method provides the ultimate solution from an
asset management perspective but by using a combination of approaches we can tailor
our replacement programme to be the most effective. As can be seen from the attached
asset management reports YE 2012 NW70.00.22 and NW70.00.28 relating to protection
systems and communications cables respectively, we have a wide range of equipment
that is covered by this project, with a wide age profile.

The process used to forecast our replacement expenditure for protection relays has
historically been directly linked to the replacement of switchgear. Historically, both asset
groups were installed at the same time and had similar lifecycles. With the introduction of
the electronic relays (both analogue and digital) synchronisation of the lifecycles with
switchgear is being lost. In addition, on some occasions a protection system will be
upgraded due to the performance requirements of the network.

In some cases, a number of relays less than 15 years old (and even less than 10 years
old) may be scheduled for replacement even though the associated switchgear is not due
to be replaced. In these cases the whole substations protection scheme is being
upgraded to use fibre and merging units. We no longer replace like for like when doing a
substation upgrades. Any units that haven't yet reached the end of their economic life will
be reused elsewhere in the network or kept as spares.

The project also includes amounts for upgrading the protection systems for Transpower
spur assets that we intent to acquire. There is also a small nominal allowance for
additional items such as firmware upgrades and setting upgrades.

Pilots and Protection Replacement (CPP33) 7
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Protection systems with known performance issues are given a higher priority for
replacement. The attached Asset Management report YE 2012 for Protection Systems
identifies a number of different types of “problematic relays”. Problematic relays are those
which demonstrate spurious trippings, are difficult to maintain, have no manufacturer
support, that we are unable to test or that do not have the right functionality ie: fail to
meet current clearance time requirements.

Orion’s own condition based replacement analysis, reliability based replacement and
more recently the CBRM model developed for Orion by EA Technology which is based on
type — past performance, obsolescence and age in conjunction, also inform our
replacement programme decisions.

These inputs together with engineering judgement lead to the forecast replacement
programme.

The engineering judgement required takes into account other factors that may be
occurring in the network, and the importance of the assets to the operation of the
network. Equipment which may have a better health index and/or Orion ranking, may be
assigned a higher priority in the replacement list than another asset.

The objective is to maintain asset health profiles consistent with current levels.

Failure to maintain asset health profiles consistent with current levels will over time lead
to a gradual reduction in reliability, increase the risk of catastrophic equipment failure,
and increased safety risks. It may also make maintaining the viability of the contractor
base more difficult leading to peaks and troughs in workload and costs.

The CBRM model is discussed in our asset management policy NW70.00.46. It is a
relatively recent addition to our forecasting approach and builds on the information and
asset records that have been established from the Orion in-house model. Creating a
CBRM model for protection relays is a world first for EA Technology. Orion’s knowledge
of these assets and good relay data made it possible to build a model that gives an
accurate reflection of its relay population.

Ongoing development work regarding the application of the CBRM has been disrupted as
a result of staff having to deal with earthquake related response.

The forecast expenditure for communication cables and termination boxes is based on a
nominal $0.2m to allow for replacement of yet to be identified faulty cables and
termination boxes. The amount is estimated to allow for approximately 1000m and
associated termination boxes, ie less than 1% of the existing cable network.

2.7 Non network alternatives

We have not considered any non-network alternatives in relation to this project.

2.8 Cost benefit analysis

We have not undertaken any cost benefit analysis in relation to this project.

Pilots and Protection Replacement (CPP33) 8
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2.9 Links with other projects

The programme is closely related to a number of Maintenance Programmes outlined in
the Asset Management report

For further information about our expenditure forecasts process see Asset Management
YE2012 Lifecycle Budget Forecasting Process (NW70.60.15).

2.10 Obligations

Like all companies we are subject to the general provisions of a wide range of legislation;
of particular note is the Health and Safety in Employment Act 1992, which has far-
reaching impacts. Other specific safety requirements are found in the Electricity Act, the
Electricity Regulations, the Electricity Industry Act and the Building Act.

Orion aims to achieve compliance with all relevant legislation, regulations and codes of
practice that relate to how we manage our electricity distribution network, including:

o Electricity Act

o Energy Companies Act

o Electricity Industry Act

e Local Government Act

o Electricity Reform Act

¢ Building Act

o Electricity Regulations

e Health and Safety in Employment Act

o Electricity (Hazards from Trees) Regulations

e Health and Safety in Employment Regulations
o Electricity Information Disclosure Requirements
e Public Bodies Contract Act

e NZ Electrical Codes of Practice

e Public Works Act

o Civil Defence Emergency Management Act

o Electricity Amendment Act

e Resource Management Act.

The main obligations under these Acts are contained in Orion’s statutory compliance
manual.

As a “lifeline” utility, Orion must comply with the Civil Defence Emergency Management
(CDEM) Act. The Act stipulates the responsibilities and roles of key lifeline agencies,
including Orion, with respect to emergencies or disasters.

The CDEM Act affects the way we carry out our continuity planning and how we relate to
other utilities, emergency services, local government and New Zealand’s communities.
The Act requires us to:

¢ Be able to function to the fullest possible extent during and after an emergency

e Have plans for being able to function that can be made available to the Director of
Civil Defence Emergency Management.

We may be requested to:

Pilots and Protection Replacement (CPP33) 9
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¢ Help define the Crown’s CDEM goals and objectives in a National CDEM Strategy

e Participate in the development of a National CDEM Plan and/or regional CDEM
Group plans

¢ Provide technical advice on CDEM issues to the Director of Civil Defence
Emergency Management or CDEM Groups (consortia of regional authorities and
emergency services).

This means that we must:

¢ Plan for, and be able to ensure continuity of service, particularly in support of
critical CDEM activities

¢ Be capable of managing our own response to emergencies

e Develop plans co-operatively to co-ordinate across our industry sector and with
other sectors

e Establish relationships with CDEM groups across regions.
Our obligations under the Act are addressed in the following policies:
e Disaster Resilience Summary (NW70.00.14)
¢ Asset Risk Management (NW70.60.02).
3 Relevant Policies and Planning Standards
Asset management policy (NW70.00.46)

e We have used Orion’s condition based risk management (CBRM) models to
forecast asset renewal.

Procurement policy (OR00.00.19) and Contract management (NW73.00.03)

o We follow our procurement and contract management policies to achieve value for
money by competitively tendering our work with a value over $20,000.

Delegations of authority policy (OR00.00.11)

e The overall budgeted expenditure for this programme is approved by the Board as
part of the overall Asset management Plan. As and when the expenditure is
incurred then approval for the actual expenditure is made in compliance with the
delegations of authority policy.

Authorised contractors (NW73.10.15)

¢ We ensure only authorised contactors are allowed access to our network (such
access may be subject to limits that can be specific to each contractor).

Health and Safety policy (OR00.00.01)

o We follow our health and safety requirements to ensure the safety of the public
and our personnel and contractors around our assets.

Environmental Sustainability Policy (OR00.00.03)

o We work towards environmental sustainability in our operations.

Pilots and Protection Replacement (CPP33) 10
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Asset Management Lifecycle Budget Forecasting Process (NW70.60.15)

e This policy sets out our budgeting approach for our maintenance and replacement
programmes in more detail.

Orion zone substation maintenance (NW72.23.07), Orion network substation
maintenance (NW72.23.06), Orion 11kV unit protection maintenance tests (NW72.27.01)
and Testing and Commissioning of Secondary Equipment (NW72.27.04)

¢ These policies detail the substation maintenance procedures which includes the
testing of the protection systems.

Cables — Installation and Maintenance (NW72.22.01)

e The purpose of this specification is to set out standards for the installation and
maintenance of all cable groups including communications.

Cables — Testing (NW72.23.24)

e The purpose of this specification is to set out standards for the testing
requirements of all cable groups including communications.

11kV Unit Protection Maintenance Tests — (NW72.27.01)

e The purpose of this specification is to set out standards for the testing
requirements of unit protection which utilises the communication cable network.

Draughting and Records (NW70.50.02)

o The purpose of this standard is to set out how we record our communication cable
installation and connections.

Communication Cables — asset management report YE 2012 (NW70.00.28) and
Protection Systems — asset management report YE 2012 (NW70.00.22)

e These asset management reports set out the assets included and processes
followed in this programme in more detail.

4 Programme Description
4.1 Work to be Undertaken

The work to be undertaken in this programme involves the replacement of communication
cables and protection systems that have reached the end of their economic lives as a
result of a number of factors such as their condition, age, obsolescence, lack of spares,
lack of support.

Communication cables were not included as part of the CBRM spreadsheet model as we
were undertaking a review of our asset management practices for communication and
control systems. The earthquakes have further delayed this review, however it is
envisioned that we will develop CBRM models for these assets in the near future.

Historically the condition of the communication cables has only been tested during
installation and commissioning of other works. Aside from deficiencies identified during
this testing, all maintenance/replacement was only done once a fault was identified.

Pilots and Protection Replacement (CPP33) 11
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Following the earthquakes a new testing programme was developed due to the increased
risk of damage to the communication cables. The cables in the eastern suburbs of
Christchurch will be tested using this new programme to see if there has been any effect
to their useful life. A nominal $0.2m was used to allow for replacement of yet to be
identified faulty cables and termination boxes. The amount is estimated to allow for
approximately 1000m and associated termination boxes ie less than 1% of the existing
cable network.

For more detail on the programme, see the attached Asset Management reports for
‘Communication Cables’ and for ‘Protection Systems’. More detailed asset condition
information for protection systems is contained within the CBRM spreadsheet model.

4.2 Forecast number of Assets to be replaced

The following table provides a summary of the number of units and type of protection
relays to be replaced a detailed list is appended. The detailed list shows that we will be
replacing relays in at least one zone substation and in some cases two zone substations
on an annual basis.

As can be seen the average age of assets being replaced generally exceeds the IM
standard life.

MEA FY14 FY15 FY16 FY17 FY18 FY19 Total Avg IM Standard Life
Code No. Age Digital/

(yrs) Electromechanical
MEA 340 4 0 2 2 2 3 13 41 20/40
MEA 345 2 2 1 1 1 1 8 23 20/40
MEA 350 0 0 0 0 0 1 111 20/40
MEA 355 0 1 1 0 1 2 5 22 20/40
35 42 37 37 47 16 214 37 20/40
MEA 365 14 13 36 28 34 46 171 32 20/40
MEA 370 27 39 46 49 64 34 250 32 20/40
MEA 375 4 2 2 6 0 3 17 20 20/40
MEA1250 0 0 0 5 2 6 13 16 20/40
MEA1255 7 7 7 0 4 12 37 25 20/40

4.3 Network Constraints and Service Targets
There are no constraints expected due to forecast load.

Assets must be replaced in a timely manner. These assets are replaced to ensure they
provide the required level of performance. This programme contributes to meeting Orion’s
overall service targets and safety by ensuring that assets are replaced as and when
required by the programme and asset management policy.

4.4 Dependencies

The programme is closely related to the communication cables and protection systems
scheduled maintenance programme (CPP107), network assets non-scheduled
maintenance programme (CPP114) and network assets emergency maintenance
programme (CPP119).

Pilots and Protection Replacement (CPP33) 12
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The testing of the protection systems is carried out as part of the substation maintenance
regime. As such, this programme is also related to the buildings, grounds and substations
scheduled maintenance programme (CPP109).

Orion’s network architecture review may lead to a different configuration of assets being
installed at the time replacements are needed.

4.5 Programme Deliverability

The ongoing replacement programme can be carried out within normal contracting
arrangements. The scheduling of the work is altered to some extent to take into account
resource constraints and network loadings.

4.6 Prioritisation
Prioritisation is based on a number of factors including:
Safety to the public, our personnel and contractors

Replacement of assets as a result of immediate safety issues will be dealt with under our
emergency works contracts.

Satisfying individual or collective consumer expectations:

We consider satisfying consumers reasonable expectations as a very influential
prioritisation factor. We give priority to the constraints that are most likely to impact
consumer supply through extended or frequent outages, or compromised power quality.
This is in the context of the overall level of quality that we believe is reasonable to
provide.

Managing contractor resource constraints:

We aim to maintain a steady work flow to contractors. The contractors have a diversity of
skill sets covering different aspects of our assets and we seek to ensure that our mix of
projects, in any given year broadly aligns with that diversity. This ensures that contractor
personnel and equipment levels match our replacement programme year-on-year at a
consistent level, reducing the risk of our contractors being over or under resourced.

Coordination with Transpower:

We endeavour to coordinate any major network structural changes adjacent to a grid exit
point with Transpower’'s planned asset replacement programmes, and also provide
direction to Transpower to ensure consistency with our sub-transmission upgrade plans.

Our asset replacement programme:

We determine our replacement priorities by following the general principle that the assets
supplying the greatest number of consumers receive the highest priority. We extensively
review areas of the network where scheduled asset replacement programmes occur to
ensure the most efficient and cost-effective solution is sought to fit in with the current and
long-term network development structure, for example replacement of switchgear in
substations.

The risk with any type of replacement programme is that network switching or alternative
supplies (generators) will be required to off-load the assets which are to be replaced. This
leads to reduced reliability levels and increased risk of outages. We try to mitigate this by
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co-ordinating replacements with other work and where possible carry out the work at
periods of lower network loading.

5 Earthquake Consequences

Our resources were constrained following the earthquakes as staff and contractors were
diverted to deal with the immediate aftermath of the events. This resulted in a reduction in
the planned replacement programme for those years.

The September 2010 and February 2011 earthquakes caused a number of
communication cable faults. They were mainly confined to areas subjected to large lateral
movement of the ground in Brighton, Dallington and Avondale.

We anticipate cables that have been subjected to earthquake stress will have higher
failure rates over the next few years as faults develop in sheaths and insulation. To
mitigate this we will test the cables in identified areas over the next few years to
determine whether maintenance or replacement is required.

6 Expenditure Plan

The following chart shows our communication cables and protection systems historical
and forecast replacement expenditure in both real and nominal terms ($000). The real
terms have been escalated as per methodology outlined in the CPP proposal to ascertain
the nominal terms. This shows that, following the increase in FY12 and FYI3, capital
expenditure is expected to remain relatively constant.

$000
5,000

4,000

3,000

2,000

1,000

FYO08 FY09 FY10 FY11 FY12 FY13 FY14 FY15 FY16 FY17 FY18 FY19

® Real Capex  ®Nominal Capex

These expenditure forecasts do not include any contingencies.

The following tables summarise our communications cables and protections systems
forecast and historical replacement expenditure in both real and nominal terms ($000).
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Historical Expenditure

Nominal $000
FY08 FY09 FY10 FY11 FY12

Pilot / Communications Circuits 0 91 - 43
Protection (digital) 544 1,121 943 1,586 2,145
669 1122 1034 1586 2,187

Forecast Expenditure (Real)

Real FY13 $000

FY15 FY16 FY17
210 210 210
Protection (digital) 2430 2,142 2,034 2463 2496 2,354 2,493
Total 2,640 2352 2244 2673 2,706 2564 2,703

FYi18
' Pilot / Communications Circuits 210

Forecast Expenditure (Nominal)

Nominal $000
FY14 FY15 FY16 FY17
' Pilot / Communications Circuits 235 255 281 299 307
‘ Protection (digital) 2,430 2,245 2,239 2,855 3,008 2,950 3,249
Total 2,640 2,480 2,494 3,136 3,307 3,257 3,563

As mentioned above, the communication cables forecast has been based on a nominal
$0.2M to allow for replacement of yet to be identified faulty cables and termination boxes.
The amount is estimated to allow for approximately 1000m and associated termination
boxes, ie less than 1% of the existing cable network. This is a change from historical
costs as the need for this replacement was caused by the earthquakes. In the past there
has been no replacement programme for these cables and they have been replaced on
an as-needed basis.

The expenditure for protection systems has increased since FY11 due to the electro-
magnetic relays and analogue digital relays reaching the end of their lifecycles.

In addition, from FY13 — FY17 there has been an increase in forecast expenditure as we
prepare to acquire equipment as part of the spur asset purchases from Transpower. The
spur assets include protection system assets which Orion expects will need to be
replaced on acquisition.

For further information about our expenditure forecasts process see Asset Management
YE2012 Lifecycle Budget Forecasting Process (NW70.60.15).

7 References

Documents that should be read in conjunction with this project summary are:
¢ Communication Cables — asset management report YE 2012 (NW70.00.28)
e Protection Systems — asset management report YE 2012 (NW70.00.22).
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Slot Name Relay ID I‘T‘?SZ %aer;fru g (())S:)
BATH ST NO.23 (Unit 12) GEC054590R RLYM 1984 10
BATH ST NO.23 (Unit 13) REY 182199 RLYM 1986 12
BATH ST NO.23 (Unit 14) GEC054581R RLYM 1984 10
DURHAM ST NO.191 (Unit 1) REY G2U746 RLYM 1965 12
DURHAM ST NO.191 (Unit 2) AEI2991351 RLYM 1965 10
DURHAM ST NO.191 (Unit 3) REYH2Y 751 RLYM 1967 12
DURHAM ST NO.191 (Unit 4) AEI2991357 RLYM 1965 10
DURHAM ST NO.191 (Unit 5) REY 182210 RLYM 1986 12
ESTUARY RD NO.299 (Unit 11) AEI2991354 RLYM 1965 10
ESTUARY RD NO.299 (Unit 12) REY 06237002-02 RLYM 1960 10
ESTUARY RD NO.299 (Unit 13) REYG2T16 RLYM 1965 12
ESTUARY RD NO.299 (Unit 14) REYD3F1633 RLYM 1977 12
ESTUARY RD NO.299 (Unit 15) AEI3012328 RLYM 1965 10
FITZGERALD AV NO.211 (Unit 13) REY D3H64 RLYM 1978 12
FITZGERALD AV NO.211 (Unit 14) VAT538401-21 RLYM 2002 12
GASSON ST S (Unit 12) REY 121106 RLYM 1980 12
GASSON ST S (Unit 13) REY 121107 RLYM 1980 12
HALSWELL ZONE SUB (Unit 132) ASEAE1161 RLYE 1989 65
HALSWELL ZONE SUB (Unit 132) REY C3F661 RLYM 1975 0
HALSWELL ZONE SUB (Unit 132) REY A3F34 RLYM 1980 0
HALSWELL ZONE SUB (Unit 132) ASEG1-135 RLYE 1989 0
HALSWELL ZONE SUB (Unit 192) ASEAE1167 RLYE 1989 65
HALSWELL ZONE SUB (Unit 192) ASEG1-140 RLYE 1989 0
HALSWELL ZONE SUB (Unit 192) REY A3F35 RLYM 1980 0
HALSWELL ZONE SUB (Unit 192) REY C3F662 RLYM 1975 0
HOON HAY ZONE SUB (Bus1l) AEI3350971 RLYM 1980 56
ISLINGTON GXP (Unit 122) ASEGI1-141 RLYE 1989 65
ISLINGTON GXP (Unit 142) ASEGI1-142 RLYE 1989 65
KILMARNOCK ST NO.44 (Unit 34) GEC054603R RLYM 1984 10
KILMARNOCK ST NO.44 (Unit 35) VAT263602-13 RLYM 2001 12
KILMARNOCK ST NO.44 (Unit 36) ALS1405848 RLYE 2005 10
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KILMARNOCK ST NO.44 (Unit 37) GEC054604R RLYM 1984 10
MACKENZIE AV NO.117 (Unit 12) GEC536712C RLYM 1991 10
MACKENZIE AV NO.117 (Unit 13) VAT100420102-5 RLYM 2004 12
MACKENZIE AV NO.117 (Unit 14) REYH2Y 796 RLYM 1967 12
MACKENZIE AV NO.117 (Unit 15) REYE2Y 127 RLYM 1966 12
MONTREAL ZONE SUB (Bus1) AEI2886991 RLYM 1968 56
MONTREAL ZONE SUB (Unit 1) GEC59972 RLYM 1983 17
MONTREAL ZONE SUB (Unit 1) REY G2W932 RLYM 1966 0
MONTREAL ZONE SUB (Unit 10) REY H2S563 RLYM 1965 17
MONTREAL ZONE SUB (Unit 10) GEC59979 RLYM 1983 0
MONTREAL ZONE SUB (Unit 11) GEC59980 RLYM 1983 10
MONTREAL ZONE SUB (Unit 12) GEC59981 RLYM 1983 17
MONTREAL ZONE SUB (Unit 12) REY G2W526 RLYM 1966 0
MONTREAL ZONE SUB (Unit 14) AL S31225857 RLYE 2010 10
MONTREAL ZONE SUB (Unit 15) REYH2S565 RLYM 1965 17
MONTREAL ZONE SUB (Unit 15) GEC59983 RLYM 1983 0
MONTREAL ZONE SUB (Unit 16) REY A3A770 RLYM 1971 17
MONTREAL ZONE SUB (Unit 16) ALS0607862 RLYE 2007 0
MONTREAL ZONE SUB (Unit 17) EEC196702C RLYM 1970 17
MONTREAL ZONE SUB (Unit 17) REYF2T131 RLYM 1965 0
MONTREAL ZONE SUB (Unit 18) REY G2W934 RLYM 1966 17
MONTREAL ZONE SUB (Unit 18) GEC59986 RLYM 1983 0
MONTREAL ZONE SUB (Unit 2) GEC59973 RLYM 1983 17
MONTREAL ZONE SUB (Unit 2) REYF2T122 RLYM 1965 0
MONTREAL ZONE SUB (Unit 3) REYE2Y 133 RLYM 1966 17
MONTREAL ZONE SUB (Unit 3) ALS30028978 RLYE 2009 0
MONTREAL ZONE SUB (Unit 4) REY H2S561 RLYM 1965 17
MONTREAL ZONE SUB (Unit 4) GEC59975 RLYM 1983 0
MONTREAL ZONE SUB (Unit 5) REYF2T124 RLYM 1965 17
MONTREAL ZONE SUB (Unit 5) GEC59976 RLYM 1983 0
MONTREAL ZONE SUB (Unit 5) ALS0607859 RLYE 2010 0
MONTREAL ZONE SUB (Unit 7) REY F2W1042 RLYM 1965 17
MONTREAL ZONE SUB (Unit 7) GEC59977 RLYM 1983 0
MONTREAL ZONE SUB (Unit 8) REYF2T127 RLYM 1965 17
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MONTREAL ZONE SUB (Unit 8)
RANDOLPH ST NO.55 (Unit 16)
RANDOLPH ST NO.55 (Unit 17)
RANDOLPH ST NO.55 (Unit 18)
SEDDON ST (Unit 14)

SEDDON ST (Unit 15)

SEDDON ST (Unit 36)
SHAKESPEARE RD NO.6 (Unit 15)
SHAKESPEARE RD NO.6 (Unit 16)
SHAKESPEARE RD NO.6 (Unit 17)
SHANDS RD ZONE SUB (Bus1)
SHANDS RD ZONE SUB (Bus1)
SHANDS RD ZONE SUB (Bus1)
SHANDS RD ZONE SUB (Bus2)
SHANDS RD ZONE SUB (Bus2)
SHANDS RD ZONE SUB (Bus2)
SHANDS RD ZONE SUB (Unit 111)
SHANDS RD ZONE SUB (Unit 112)
SHANDS RD ZONE SUB (Unit 112)
SHANDS RD ZONE SUB (Unit 113)
SHANDS RD ZONE SUB (Unit 114)
SHANDS RD ZONE SUB (Unit 115)
SHANDS RD ZONE SUB (Unit 121)
SHANDS RD ZONE SUB (Unit 121)
SHANDS RD ZONE SUB (Unit 122)
SHANDS RD ZONE SUB (Unit 123)
SHANDS RD ZONE SUB (Unit 124)
SHANDS RD ZONE SUB (Unit 402)
SHANDS RD ZONE SUB (Unit 402)
SHANDS RD ZONE SUB (Unit 402)
SHANDS RD ZONE SUB (Unit 402)
SHANDS RD ZONE SUB (Unit 402)
SHANDS RD ZONE SUB (Unit 402)
SHANDS RD ZONE SUB (Unit 412)

GEC59978
GEC050357L
REYE2Y 134
REYG2T1127
REYH2Y 801
REYE2Y 146
REYE2Y 161
AEI2991359
REY 121108
REY 121109
ASEC133
ASEQ105
ASET117
ASEQ106
ASET118
ASEC134
ALS1406742
ASEG5-141
ASEAE1123
ASEAE1124
ASEAE1130
ASEAE1126
ASEG5-142
ASEAE1127
ASEAE1128
ASEAE1129
ASEAE1116
ASEK155
ASEBC162
ASEK156
ASEK154
ASEBC163
ASEJ117
ASEK159
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RLYM
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RLYM
RLYM
RLYM
RLYE
RLYE
RLYM
RLYE
RLYM
RLYE
RLYE
RLYE
RLYE
RLYE
RLYE
RLYE
RLYE
RLYE
RLYE
RLYE
RLYE
RLYE
RLYE
RLYE
RLYE
RLYE
RLYE
RLYE

Orion,

1983
1980
1966
1964
1967
1966
1966
1965
1980
1980
1993
1986
1993
1986
1993
1993
2005
1984
1989
1989
1989
1989
1984
1989
1989
1989
1987
1993
1984
1993
1993
1984
1988
1993

Pilots and Protection Replacement (CPP33)

18

2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014

O OO0 OO OO O0TIOIUlulOlololOlOE WWWWWwWNDNOLOoTos oo N

Slﬁlﬁéff%fffffgg

W W W W wWwwwww W w w w ©
0 O 00 00 00 W W OO © © © O ~

w
oo

31

48
50
47
48
48

RRRS

28
21
28
21
21

30
25
25
25
25
30
25
25
25
27
21
30
21
21
30
26
21

Orion,



Orion,

SHANDS RD ZONE SUB (Unit 412) ASEJ118 RLYE 1988 0
SHANDS RD ZONE SUB (Unit 412) ASEK158 RLYE 1993 0
SHANDS RD ZONE SUB (Unit 412) ASEK157 RLYE 1993 0
SHANDS RD ZONE SUB (Unit 412) ASEBC165 RLYE 1984 0
SHANDS RD ZONE SUB (Unit 412) ASEBC164 RLYE 1984 0
WATTSRD NO.41 (Unit 33) ASEBC109 RLYE 1982 10
WATTSRD NO.41 (Unit 33) ASEAE164 RLYE 1984 0
WATTSRD NO.41 (Unit 34) ASEBC108 RLYE 1981 10
WATTSRD NO.41 (Unit 34) ASEAE163 RLYE 1984 0
WATTSRD NO.41 (Unit 35) VAT101332102-5 RLYM 2007 12
WATTSRD NO.41 (Unit 36) ASEG5-135 RLYE 1985 12
WATTSRD NO.41 (Unit 37) ASEBC107 RLYE 1981 10
WATTSRD NO.41 (Unit 37) ASEAE162 RLYE 1984 0
WILSONS RD NO.284 (Unit 1) REY G2Z38 RLYM 1968 12
WILSONS RD NO.284 (Unit 2) GEC050359L RLYM 1980 10
WILSONS RD NO.284 (Unit 3) REY G2T30 RLYM 1965 12
WINCHESTER ST S (Unit 32) GEC054610R RLYM 1984 10
WINCHESTER ST S (Unit 33) EEC270165C RLYM 1973 10
WINCHESTER ST S (Unit 34) REYH2Y 790 RLYM 1967 12
WINCHESTER ST S (Unit 35) REYH2Y 791 RLYM 1967 12
WOODHAM RD NO.271 (Unit 12) REY G2Z29 RLYM 1968 12
WOODHAM RD NO.271 (Unit 13) REYH2Y 813 RLYM 1967 12
WOODHAM RD NO.271 (Unit 32) REYH2Y 812 RLYM 1967 12
WOODHAM RD NO.271 (Unit 33) GEC059942N RLYM 1982 10
WOODHAM RD NO.271 (Unit 34) GEC041614H RLYM 1968 10
WORDSWORTH ST NO.125 (Unit 2) REY G2U782 RLYM 1965 12
WORDSWORTH ST NO.125 (Unit 3) REY F2W1029 RLYM 1965 12
WORDSWORTH ST NO.125 (Unit 4) AEI3012301 RLYM 1965 10
WORDSWORTH ST NO.125 (Unit 5) AEI3012305 RLYM 1965 10
WORDSWORTH ST NO.49 (Unit 11) AEI3012293 RLYM 1965 10
WORDSWORTH ST NO.49 (Unit 12) REYF2wW1017 RLYM 1965 12
WORDSWORTH ST NO.49 (Unit 13) REY F2W1019 RLYM 1965 12
WORDSWORTH ST NO.49 (Unit 14) REY 121102 RLYM 1980 12
ADDINGTON GXP (Unit 10) REY H2S560 RLYM 1965 12
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ADDINGTON GXP (Unit 11) REY G2W939 RLYM 1966 12
ADDINGTON GXP (Unit 2662) VAT100277401-5 RLYM 2003 12
ADDINGTON GXP (Unit 2702) VAT100277401-7 RLYM 2003 12
ADDINGTON GXP (Unit 2722) VAT100277401-2 RLYM 2003 12
ADDINGTON GXP (Unit 2802) VAT100277401-4 RLYM 2003 12
ADDINGTON GXP (Unit 3) REY G2W940 RLYM 1966 12
BRANSTON ST NO.76 (Unit 33) ALS2803999 RLYE 2004 10
BRANSTON ST NO.76 (Unit 34) ASEBC203 RLYE 1990 10
BRANSTON ST NO.76 (Unit 34) ASEAE251 RLYE 1990 0
BRANSTON ST NO.76 (Unit 35) VAT263602-14 RLYM 2001 12
BRANSTON ST NO.76 (Unit 36) ASEBC204 RLYE 1989 10
BRANSTON ST NO.76 (Unit 36) ASEAE103 RLYE 1989 0
BRANSTON ST NO.76 (Unit 37) ASEBC205 RLYE 1989 10
BRANSTON ST NO.76 (Unit 38) ASEAE254 RLYE 1989 10
BRANSTON ST NO.76 (Unit 38) ASEBC206 RLYE 1989 0
BRANSTON ST NO.76 (Unit 39) VAT263602-11 RLYM 2001 12
BREEZESRD N (Unit 12) REY G2Z14 RLYM 1968 12
BREEZESRD N (Unit 13) REY G2Z26 RLYM 1968 12
BREEZESRD N (Unit 14) REY 232601 RLYM 1986 12
BREEZES RD N (Unit 15) EEC270151C RLYM 1973 10
BREEZES RD N (Unit 33) REYE221380 RLYM 1967 12
CLYDE RD NO.146 (Unit 11) GEC059946N RLYM 1982 10
CLYDE RD NO.146 (Unit 12) REY G2U777 RLYM 1965 12
CLYDE RD NO.146 (Unit 13) REY G2U778 RLYM 1965 12
CLYDE RD NO.146 (Unit 14) GEC065640P RLYM 1984 10
CURLETTSRD NO.59 (Unit 31) ASEAE257 RLYE 1988 10
CURLETTSRD NO.59 (Unit 31) ASEBC209 RLYE 1989 0
CURLETTSRD NO.59 (Unit 32) VAT101332102-2 RLYM 2007 12
CURLETTSRD NO.59 (Unit 33) VAT101332102-4 RLYM 2007 12
CURLETTSRD NO.59 (Unit 34) ASEG5-136 RLYE 1988 12
CURLETTSRD NO.59 (Unit 35) ASEAE256 RLYE 1988 10
CURLETTSRD NO.59 (Unit 35) ASEBC208 RLYE 1989 0
CURLETTSRD NO.59 (Unit 36) ASEBC207 RLYE 1988 10
CURLETTSRD NO.59 (Unit 36) ASEAE255 RLYE 1988 0
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DICKENS ST (Unit 31) AEI3250750 RLYM 1967 10
DICKENS ST (Unit 32) AEI3294015 RLYM 1964 10
DICKENS ST (Unit 33) REYE2Y 135 RLYM 1966 12
FERRY RD NO.331 (Unit 10) EEC270160C RLYM 1973 10
FERRY RD NO.331 (Unit 8) VAT263602-1 RLYM 2001 12
FERRY RD NO.331 (Unit 9) REY 232590 RLYM 1986 12
HAREWOOD ZONE SUB (Unit 111) ASEG5-131 RLYE 1984 10
HAREWOOD ZONE SUB (Unit 111) ASEAE1118 RLYE 1987 0
HAREWOOD ZONE SUB (Unit 112) ASEAE1119 RLYE 1987 17
HAREWOOD ZONE SUB (Unit 112) ASEG5-132 RLYE 1984 0
HAREWOOD ZONE SUB (Unit 121) AEI2958579B RLYM 1965 10
HAREWOOD ZONE SUB (Unit 121) AEI2958579 RLYM 1968 0
HAREWOOD ZONE SUB (Unit 121) AEI2958540 RLYM 1967 0
HAREWOOD ZONE SUB (Unit 122) ALS1103758 RLYE 2002 10
HAREWOOD ZONE SUB (Unit 123) AL S31154968 RLYE 2011 10
HAREWOOD ZONE SUB (Unit 123) VAT10124702-3 RLYM 2011 0
HAREWOOD ZONE SUB (Unit 124) AL$S4203037 RLYE 2001 10
HORATIO ST (Unit 3) GEC060016M RLYM 1982 10
HORATIO ST (Unit 4) REY G275 RLYM 1968 12
HORATIO ST (Unit 5) REY G276 RLYM 1968 12
HORATIO ST (Unit 6) GEC060017M RLYM 1982 10
HORORATA ZONE SUB (Unit 902) GEMD3310329 RLYE 2001 75
JUBILEE ST (Unit 1) REY A3A776 RLYM 1971 12
JUBILEE ST (Unit 2) ASEG5-107 RLYE 1980 12
JUBILEE ST (Unit 3) GEC054551R RLYM 1984 10
JUBILEE ST (Unit 4) GEC054552R RLYM 1984 10
JUBILEE ST (Unit5) GEC068567N RLYM 1986 10
KINGSLEY ST NO.61 (Unit 2) REY G2W253 RLYM 1966 12
KINGSLEY ST NO.61 (Unit 3) REYE2Y 123 RLYM 1966 12
KINGSLEY ST NO.61 (Unit 4) AEI3012316 RLYM 1965 10
KNOX ZONE SUB (Bus1) AEI3350972 RLYM 1980 56
LUNNSRD NO.50 (Unit 32) ASEAE207 RLYE 1986 10
LUNNSRD NO.50 (Unit 32) ASEBC197 RLYE 1986 0
LUNNSRD NO.50 (Unit 33) REY H2Z233 RLYM 1970 12
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LUNNSRD NO.50 (Unit 34) ASEBC199 RLYE 1986 10
LUNNSRD NO.50 (Unit 34) ASEAE205 RLYE 1986 0
LUNNSRD NO.50 (Unit 35) ASEAE204 RLYE 1986 10
LUNNSRD NO.50 (Unit 35) ASEBC200 RLYE 1986 0
LUNNSRD NO.50 (Unit 36) ASEAE139 RLYE 1983 10
LUNNSRD NO.50 (Unit 36) ASEBC102 RLYE 1986 0
MACES RD NO.120 (Unit 14) ASEGI1-100 RLYE 1980 12
MACES RD NO.120 (Unit 15) REY H2Y 805 RLYM 1967 12
MACES RD NO.120 (Unit 16) EEC270155C RLYM 1973 10
MACES RD NO.180 (Unit 3) GEC054545R RLYM 1984 10
MACES RD NO.180 (Unit 4) GEC054546R RLYM 1984 10
MACES RD NO.180 (Unit5) REYA3A780 RLYM 1971 12
MANCHESTER ST NO.176 (Unit 19) GEC270136C RLYM 1973 10
MANCHESTER ST NO.176 (Unit 20) AEI3012310 RLYM 1965 10
MANCHESTER ST NO.176 (Unit 21) VAT538401-11 RLYM 2002 12
MANCHESTER ST NO.176 (Unit 22) VAT538401-22 RLYM 2002 12
MATSONSAV (Unit 11) REY D3H67 RLYM 1978 12
PORTMAN ZONE SUB (Bus 11kV) ASEQ111 RLYE 1986 56
PORTMAN ZONE SUB (Unit 1) ASEAE141 RLYE 1984 17
PORTMAN ZONE SUB (Unit 1) ASEGI1-116 RLYE 1984 0
PORTMAN ZONE SUB (Unit 10) ASEB106 RLYM 1987 17
PORTMAN ZONE SUB (Unit 10) ASEGI1-130 RLYE 1984 0
PORTMAN ZONE SUB (Unit 10) ASEAE155 RLYE 1984 0
PORTMAN ZONE SUB (Unit 11) ASEG1-123 RLYE 1984 17
PORTMAN ZONE SUB (Unit 11) ASEAE148 RLYE 1984 0
PORTMAN ZONE SUB (Unit 13) ASEAE149 RLYE 1984 17
PORTMAN ZONE SUB (Unit 13) ASEG1-124 RLYE 1984 0
PORTMAN ZONE SUB (Unit 14) AL S2504303 RLYE 2002 17
PORTMAN ZONE SUB (Unit 14) VAT101450301-5 RLYM 2007 0
PORTMAN ZONE SUB (Unit 15) VAT100869802-3 RLYM 2006 17
PORTMAN ZONE SUB (Unit 15) ALS2504318 RLYE 2002 0
PORTMAN ZONE SUB (Unit 16) ASEG1-126 RLYE 1984 17
PORTMAN ZONE SUB (Unit 16) ASEAE151 RLYE 1984 0
PORTMAN ZONE SUB (Unit 17) ASEAE152 RLYE 1984 17
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PORTMAN ZONE SUB (Unit 17) ASEG1-127 RLYE 1984 0
PORTMAN ZONE SUB (Unit 2) ALS1103755 RLYE 2002 10
PORTMAN ZONE SUB (Unit 3) ASEG1-117 RLYE 1984 17
PORTMAN ZONE SUB (Unit 3) ASEAE142 RLYE 1984 0
PORTMAN ZONE SUB (Unit 4) ASEGI1-118 RLYE 1984 17
PORTMAN ZONE SUB (Unit 4) ASEAE156 RLYE 1984 0
PORTMAN ZONE SUB (Unit 5) AL S31225856 RLYE 2010 10
PORTMAN ZONE SUB (Unit 7) ALS3006416 RLYE 2007 10
PORTMAN ZONE SUB (Unit 8) ALS2504316 RLYE 2002 17
PORTMAN ZONE SUB (Unit 8) VAT102975101-15 RLYM 2012 0
PORTMAN ZONE SUB (Unit 9) ASEAE147 RLYE 1984 17
PORTMAN ZONE SUB (Unit 9) ASEG1-122 RLYE 1984 0
RANDOLPH ST S (Unit 17) REY G2789 RLYM 1970 12
RANDOLPH ST S (Unit 18) ASEG5-108 RLYE 1980 12
RANDOLPH ST S (Unit 30) ASEG5-116 RLYE 1984 12
RANDOLPH ST S (Unit 31) REY E2Y 122 RLYM 1966 12
RANDOLPH ST S (Unit 32) REY 232591 RLYM 1986 12
SPRINGSTON ZONE SUB (Unit 111) E-E293693 RLYM 1974 20
SPRINGSTON ZONE SUB (Unit 111) E-E293684 RLYM 1975 0
SPRINGSTON ZONE SUB (Unit 112) E-E293685 RLYM 1975 20
SPRINGSTON ZONE SUB (Unit 112) E-E293690 RLYM 1974 0
SPRINGSTON ZONE SUB (Unit 113) E-E293692 RLYM 1974 20
SPRINGSTON ZONE SUB (Unit 113) E-E293683 RLYM 1975 0
SPRINGSTON ZONE SUB (Unit 114) E-E293682 RLYM 1975 20
SPRINGSTON ZONE SUB (Unit 114) E-E293691 RLYM 1974 0
SPRINGSTON ZONE SUB (Unit 115) E-E436180 RLYM 1976 20
SPRINGSTON ZONE SUB (Unit 115) E-E855706 RLYM 1977 0
SPRINGSTON ZONE SUB (Unit 3502) SCH2003105096 RLYE 2003 75
SPRINGSTON ZONE SUB (Unit 3502) GEC302211 RLYM 1982 0
SPRINGSTON ZONE SUB (Unit 3502) E-E302213 RLYM 1974 0
SPRINGSTON ZONE SUB (Unit 3512) ASEBC171 RLYE 1986 20
SPRINGSTON ZONE SUB (Unit 3512) ASET102B RLYM 1987 0
SPRINGSTON ZONE SUB (Unit 3512) ASED341 RLYM 1990 0
SPRINGSTON ZONE SUB (Unit 3512) ASEAE224 RLYE 1986 0
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SPRINGSTON ZONE SUB (Unit 3522) ASEAE225 RLYE 1986 20
SPRINGSTON ZONE SUB (Unit 3522) ASED344 RLYM 1990 0
SPRINGSTON ZONE SUB (Unit 3522) ASET103 RLYM 1987 0
SPRINGSTON ZONE SUB (Unit 3522) ASEBC172 RLYE 1986 0
SPRINGSTON ZONE SUB (Unit 3532) GEMAAZC07000781 RLYE 2008 25
ST ASAPH ST NO.455 (Unit 4) REYE221351 RLYM 1967 12
ST ASAPH ST NO.455 (Unit 5) VAT100566602-1 RLYM 2005 12
ST ASAPH ST NO.455 (Unit 6) AEI3012329 RLYM 1965 10
TUAM ST NO.94 (Unit 7) REY F2W1050 RLYM 1965 12
TUAM ST NO.94 (Unit 8) AEI3012296 RLYM 1965 10
TUAM ST NO.94 (Unit 9) REY F2W1049 RLYM 1965 12
ADDINGTON GXP (Unit 4) REYF2T121 RLYM 1965 12
ADDINGTON GXP (Unit 5) REYF2T120 RLYM 1965 12
ADDINGTON GXP (Unit 9) REY G2W938 RLYM 1966 12
ALFRED ST (Unit 31) EEC270177C RLYM 1973 10
ALFRED ST (Unit 32) REY D3F1650 RLYM 1977 12
ALFRED ST (Unit 33) AEI3012318 RLYM 1965 10
ALFRED ST (Unit 34) REYA3A771 RLYM 1971 12
APSLEY DR NO.6 (Unit 33) AEI3012337 RLYM 1965 10
APSLEY DR NO.6 (Unit 34) REY G2Z45 RLYM 1968 12
APSLEY DR NO.6 (Unit 35) AEI3012315 RLYM 1965 10
APSLEY DR NO.6 (Unit 36) AEI3132216 RLYM 1970 10
APSLEY DR NO.6 (Unit 37) AEI3132217 RLYM 1970 10
APSLEY DR NO.6 (Unit 38) REY G2Z46 RLYM 1968 12
BISHOPDALE ZONE SUB (Bus1) AEI3288680 RLYM 1970 56
BISHOPDALE ZONE SUB (Unit 1) REY F3A510 RLYM 1965 17
BISHOPDALE ZONE SUB (Unit 1) AEI3129043 RLYM 1966 0
BISHOPDALE ZONE SUB (Unit 10) AL S30071457 RLYE 2010 17
BISHOPDALE ZONE SUB (Unit 11) AL 4902053 RLYE 2003 17
BISHOPDALE ZONE SUB (Unit 13) ALS1000524 RLYE 2001 17
BISHOPDALE ZONE SUB (Unit 14) AEI3294007 RLYM 1964 17
BISHOPDALE ZONE SUB (Unit 14) REY G2W946 RLYM 1966 0
BISHOPDALE ZONE SUB (Unit 15) AEI3266645 RLYM 1968 17
BISHOPDALE ZONE SUB (Unit 15) REY G2W953 RLYM 1966 0
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Orion,

BISHOPDALE ZONE SUB (Unit 16) REY D3B1250 RLYM 1972 17
BISHOPDALE ZONE SUB (Unit 16) REY 06237002-01 RLYM 1960 0
BISHOPDALE ZONE SUB (Unit 17) AEI3250747 RLYM 1967 17
BISHOPDALE ZONE SUB (Unit 17) REYD3B1270 RLYM 1972 0
BISHOPDALE ZONE SUB (Unit 2) REYD3B1247 RLYM 1972 17
BISHOPDALE ZONE SUB (Unit 2) AL S30005445 RLYE 2008 0
BISHOPDALE ZONE SUB (Unit 3) REY G2W949 RLYM 1966 17
BISHOPDALE ZONE SUB (Unit 3) AEI3266643 RLYM 1968 0
BISHOPDALE ZONE SUB (Unit 4) AL S0806892 RLYE 2007 10
BISHOPDALE ZONE SUB (Unit 5) GEC050352L RLYM 1980 10
BISHOPDALE ZONE SUB (Unit 5) REY G2W951 RLYM 1966 0
BISHOPDALE ZONE SUB (Unit 7) AEI3293984 RLYM 1964 17
BISHOPDALE ZONE SUB (Unit 7) REYD3B1249 RLYM 1972 0
BISHOPDALE ZONE SUB (Unit 8) REYD3B1248 RLYM 1972 17
BISHOPDALE ZONE SUB (Unit 8) AL S30005446 RLYE 2008 0
BISHOPDALE ZONE SUB (Unit 9) AEI3266644 RLYM 1968 17
BISHOPDALE ZONE SUB (Unit 9) REY G2W956 RLYM 1966 0
BRISBANE ST NO.82 (Unit 2) AEI3012321 RLYM 1965 10
BRISBANE ST NO.82 (Unit 3) REYH2Y 807 RLYM 1967 12
BRISBANE ST NO.82 (Unit 4) REYH2Y 808 RLYM 1967 12
FOSTER ZONE SUB (Unit 10) GEC550619 RLYM 1991 17
FOSTER ZONE SUB (Unit 10) VAT263602-5 RLYM 2001 0
FOSTER ZONE SUB (Unit 11) GEC536713 RLYM 1991 10
FOSTER ZONE SUB (Unit 12) GEC770816 RLYM 1969 17
FOSTER ZONE SUB (Unit 12) VAT322604-1 RLYM 2001 0
FOSTER ZONE SUB (Unit 14) REY 203392 RLYM 1971 10
FOSTER ZONE SUB (Unit 15) GEC101549 RLYM 1979 10
FOSTER ZONE SUB (Unit 17) GEC536717 RLYM 1991 10
FOSTER ZONE SUB (Unit 18) VAT263602-6 RLYM 2001 17
FOSTER ZONE SUB (Unit 19) VAT263602-9 RLYM 2001 17
FOSTER ZONE SUB (Unit 19) GEC770818 RLYM 1969 0
FOSTER ZONE SUB (Unit 20) GEC536714C RLYM 1991 10
FOSTER ZONE SUB (Unit 21) GEC550618C RLYM 1991 17
FOSTER ZONE SUB (Unit 21) VAT263602-7 RLYM 2001 0
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FOSTER ZONE SUB (Unit 3) ALS2101662 RLYE 2002 17
FOSTER ZONE SUB (Unit 3) VAT101218301-5 RLYM 2006 0
FOSTER ZONE SUB (Unit 4) ALS2101659 RLYE 2002 17
FOSTER ZONE SUB (Unit 5) ALS1001994 RLYE 2002 10
FOSTER ZONE SUB (Unit 5) VAT381201-1 RLYM 2002 0
FOSTER ZONE SUB (Unit 6) VAT381201-3 RLYM 2002 17
FOSTER ZONE SUB (Unit 6) ALS1001992 RLYE 2002 0
FOSTER ZONE SUB (Unit 7) ALS2101660 RLYE 2002 10
FOSTER ZONE SUB (Unit 8) ALS1001993 RLYE 2002 10
FOSTER ZONE SUB (Unit 9) GEC536716 RLYM 1991 10
HALSWELL ZONE SUB (Unit 152) ASEG1-136 RLYE 1989 65
HALSWELL ZONE SUB (Unit 152) ASEAE1162 RLYE 1989 0
HALSWELL ZONE SUB (Unit 172) ASEAE1165 RLYE 1989 65
HALSWELL ZONE SUB (Unit 172) ASEGI1-139 RLYE 1989 0
LISMORE ST E (Unit 32) AEI3012319 RLYM 1965 10
LISMORE ST E (Unit 33) VAT100420102-3 RLYM 2004 12
LISMORE ST E (Unit 34) REY E2Z21329 RLYM 1967 12
LISMORE ST E (Unit 35) AEI3012324 RLYM 1965 10
MANDEVILLE ST NO.70A (Unit 31) ALS1404677 RLYE 2005 10
MANDEVILLE ST NO.70A (Unit 32) VAT263602-10 RLYM 2001 12
MANDEVILLE ST NO.70A (Unit 33) VAT263602-12 RLYM 2001 12
MANDEVILLE ST NO.70A (Unit 34) ASEAE1104 RLYE 1987 10
MANDEVILLE ST NO.70A (Unit 34) AL S1405858 RLYE 2005 0
ORCHARD RD SWITCHING STN (Unit31) GEC238472C RLYM 1975 10
ORCHARD RD SWITCHING STN (Unit31) GEC238438C RLYM 1973 0
ORCHARD RD SWITCHING STN (Unit32) GEC68578 RLYM 1986 10
ORCHARD RD SWITCHING STN (Unit33) ASEG5-127 RLYE 1984 17
ORCHARD RD SWITCHING STN (Unit33) ASEAE1121 RLYE 1987 0
ORCHARD RD SWITCHING STN (Unit34) GEC238491C RLYM 1973 10
ORCHARD RD SWITCHING STN (Unit34) GEC238476C RLYM 1975 0
ORCHARD RD SWITCHING STN (Unit35) ASEG5-128 RLYE 1984 17
ORCHARD RD SWITCHING STN (Unit35) ASEAE1122 RLYE 1987 0
ORCHARD RD SWITCHING STN (Unit36) VAT606301-1 RLYM 2002 12
ORCHARD RD SWITCHING STN (Unit37) GEC238494C RLYM 1973 10
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Orion, Orion,

ORCHARD RD SWITCHING STN (Unit37) GEC238478C RLYM 1975 0 2016 3 61 41
ORCHARD RD SWITCHING STN (Unit 38) GEC436197E RLYM 1973 10 2016 3 42 43
ORCHARD RD SWITCHING STN (Unit 38) GEC436185E RLYM 1976 0 2016 3 61 40
PLYMOUTH LN (UNIT 33) ALS2101676 RLYE 2002 10 2016 2 97 14
PLYMOUTH LN (UNIT 34) ALS0802699 RLYE 2002 10 2016 2 97 14
PLYMOUTH LN (UNIT 35) VATA471101-9 RLYM 2002 12 2016 1 94 14
PLYMOUTH LN (UNIT 37) VATA498802-3 RLYM 2002 12 2016 1 94 14
SPREYDON ZONE SUB (Bus 1) AEI3288681 RLYM 1980 56 2016 2 42 36
SPREYDON ZONE SUB (Unit 1) E-E578000 RLYM 1967 17 2016 4 45 49
SPREYDON ZONE SUB (Unit 1) REYH2W978 RLYM 1961 0 2016 4 94 55
SPREYDON ZONE SUB (Unit 10) REY H2W68 RLYM 1961 10 2016 3 94 55
SPREYDON ZONE SUB (Unit 11) REYH2W74 RLYM 1961 17 2016 5 94 55
SPREYDON ZONE SUB (Unit 11) AEI3293964 RLYM 1964 0 2016 5 39 52
SPREYDON ZONE SUB (Unit 13) GEC54594 RLYM 1984 10 2016 2 60 32
SPREYDON ZONE SUB (Unit 14) AEI3293966 RLYM 1964 17 2016 5 39 52
SPREYDON ZONE SUB (Unit 14) REY H2W396 RLYM 1961 0 2016 5 94 55
SPREYDON ZONE SUB (Unit 15) AEI3266651 RLYM 1968 17 2016 4 43 48
SPREYDON ZONE SUB (Unit 15) REY H2W397 RLYM 1961 0 2016 4 94 55
SPREYDON ZONE SUB (Unit 16) REY H2W398 RLYM 1961 17 2016 3 94 55
SPREYDON ZONE SUB (Unit 16) GEC126727 RLYM 1973 0 2016 3 61 43
SPREYDON ZONE SUB (Unit 17) REYH2wW401 RLYM 1961 17 2016 5 94 55
SPREYDON ZONE SUB (Unit 17) AEI3293968 RLYM 1964 0 2016 5 39 52
SPREYDON ZONE SUB (Unit 2) REYH2W979 RLYM 1961 17 2016 5 94 55
SPREYDON ZONE SUB (Unit 2) AEI3293958 RLYM 1964 0 2016 5 39 52
SPREYDON ZONE SUB (Unit 3) REY H2W980 RLYM 1961 17 2016 4 94 55
SPREYDON ZONE SUB (Unit 3) AEI3266649 RLYM 1968 0 2016 4 43 48
SPREYDON ZONE SUB (Unit 4) AEI3293959 RLYM 1964 17 2016 5 39 52
SPREYDON ZONE SUB (Unit 4) REYH2wW981 RLYM 1961 0 2016 5 94 55
SPREYDON ZONE SUB (Unit 5) AEI3293960 RLYM 1964 17 2016 5 39 52
SPREYDON ZONE SUB (Unit 5) REYH2wW982 RLYM 1961 0 2016 5 94 55
SPREYDON ZONE SUB (Unit 7) REYH2W51 RLYM 1961 17 2016 5 94 55
SPREYDON ZONE SUB (Unit 7) AEI3293953 RLYM 1964 0 2016 5 39 52
SPREYDON ZONE SUB (Unit 8) REY H2W56 RLYM 1961 17 2016 5 94 55
SPREYDON ZONE SUB (Unit 8) AEI3293962 RLYM 1964 0 2016 5 39 52

Pilots and Protection Replacement (CPP33)
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Orion,

SPREYDON ZONE SUB (Unit 9) REY H2W64 RLYM 1961 17
SPREYDON ZONE SUB (Unit 9) AEI3266650 RLYM 1968 0
SPRINGFIELD RD NO.56 (Unit 32) GEC270137C RLYM 1973 10
SPRINGFIELD RD NO.56 (Unit 33) GEC270163C RLYM 1973 10
SPRINGFIELD RD NO.56 (Unit 34) REY 182213 RLYM 1986 12
SPRINGFIELD RD NO.56 (Unit 35) REY G2z41 RLYM 1968 12
SPRINGFIELD RD NO.56 (Unit 36) REYE2Y 125 RLYM 1966 12
STRAVEN RD NO.103 (Unit 11) REY 56759 RLYM 1979 12
STRAVEN RD NO.103 (Unit 12) REY 36884 RLYM 1979 12
STRAVEN RD NO.103 (Unit 13) GEC065634P RLYM 1984 25
STRUTHERSLN (Unit 2) AEI3012299 RLYM 1965 10
STRUTHERSLN (Unit 3) AEI3012300 RLYM 1965 10
STRUTHERSLN (Unit 4) REYE221330 RLYM 1967 12
STRUTHERSLN (Unit5) VAT538401-19 RLYM 2002 12
STRUTHERSLN (Unit 6) VAT538401-16 RLYM 2002 12
TE PIRITA ZONE SUB (Unit 111) GEMA?2810343 RLYE 2002 20
TE PIRITA ZONE SUB (Unit 112) GEMA?2810340 RLYE 2002 20
TE PIRITA ZONE SUB (Unit 113) GEMA?2810345 RLYE 2002 20
TE PIRITA ZONE SUB (Unit 114) GEMA?2810342 RLYE 2002 20
TE PIRITA ZONE SUB (Unit 115) GEMA2800460 RLYE 2001 20
TE PIRITA ZONE SUB (Unit 4102) GEMD3300779 RLYE 2002 75
TEDDINGTON ZONE SUB (Unit 111) AL S5100832 RLYE 2001 20
TEDDINGTON ZONE SUB (Unit 112) ALS1802429 RLYE 2001 20
TOTARA ST (Unit 31) EEC270159C RLYM 1973 10
TOTARA ST (Unit 32) REY G2Z12 RLYM 1968 12
TOTARA ST (Unit 33) REY G2Z27 RLYM 1968 12
WAIRAKEI RD NO.330 (Unit 33) REY A3A752 RLYM 1971 12
WAIRAKEI RD NO.330 (Unit 34) EEC270158C RLYM 1973 10
WAIRAKEI RD NO.330 (Unit 35) VAT538401-10 RLYM 2002 12
WAIRAKEI RD NO.330 (Unit 37) GEC054627R RLYM 1984 10
WAIRAKEI RD NO.330 (Unit 38) GEC054548R RLYM 1984 10
WAIRAKEI RD NO.330 (Unit 39) GEC059939N RLYM 1982 10
WATTSRD NO.41 (Unit 38) ASEAE161 RLYE 1984 10
WATTSRD NO.41 (Unit 38) ASEBC106 RLYE 1981 0
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Orion,

WILMER ST NO.10 (Unit 2) GEC041610H RLYM 1968 10
WILMER ST NO.10 (Unit 3) REY G2Z18 RLYM 1968 12
WILMER ST NO.10 (Unit 4) GEC041611H RLYM 1968 10
WILMER ST NO.10 (Unit 5) REYE271326 RLYM 1967 12
WILMER ST NO.10 (Unit 6) REY G2W945 RLYM 1966 12
WILSONS RD NO.338 (Unit 3) REY G2U789 RLYM 1965 12
WILSONS RD NO.338 (Unit 4) REYH2Y 779 RLYM 1967 12
WILSONS RD NO.338 (Unit 5) REYH2Y 795 RLYM 1967 12
WILSONS RD NO.338 (Unit 6) AEI3012320 RLYM 1965 10
WYNDHAM ST (Unit 11) REYD3H71 RLYM 1978 12
WYNDHAM ST (Unit 12) REY G2Z31 RLYM 1968 12
WYNDHAM ST (Unit 13) REY G2Z75 RLYM 1970 12
WYNDHAM ST (Unit 14) GEC054607R RLYM 1984 10
WYNDHAM ST (Unit 15) GEC054595R RLYM 1984 10
ARMAGH ZONE SUB (Unit 11A) ALA701626 RLYE 2002 17
ARMAGH ZONE SUB (Unit 11A) VAT591801-9 RLYM 2002 0
ARMAGH ZONE SUB (Unit 11B) VAT591801-2 RLYM 2002 17
ARMAGH ZONE SUB (Unit 11B) ALSA701633 RLYE 2002 0
ARMAGH ZONE SUB (Unit 13A) ALSA701631 RLYE 2002 17
ARMAGH ZONE SUB (Unit 13A) VAT591801-3 RLYM 2002 0
ARMAGH ZONE SUB (Unit 13B) VAT591801-7 RLYM 2002 17
ARMAGH ZONE SUB (Unit 13B) AL$A701634 RLYE 2002 0
ARMAGH ZONE SUB (Unit 15B) ALSA701635 RLYE 2002 10
ARMAGH ZONE SUB (Unit 19A) ALSA701621 RLYE 2002 10
ARMAGH ZONE SUB (Unit 1A) ALSA76366 RLYE 2004 16
ARMAGH ZONE SUB (Unit 1B) ALSA76368 RLYE 2004 16
ARMAGH ZONE SUB (Unit 3A) VAT591801-10 RLYM 2002 17
ARMAGH ZONE SUB (Unit 3A) AL$A701628 RLYE 2002 0
ARMAGH ZONE SUB (Unit 3B) VAT591801-1 RLYM 2002 17
ARMAGH ZONE SUB (Unit 3B) ALA701625 RLYE 2002 0
ARMAGH ZONE SUB (Unit 5A) VAT591801-5 RLYM 2002 17
ARMAGH ZONE SUB (Unit 5A) ALSA701630 RLYE 2002 0
ARMAGH ZONE SUB (Unit 5B) ALSA701627 RLYE 2002 17
ARMAGH ZONE SUB (Unit 5B) VAT591801-8 RLYM 2002 0
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ARMAGH ZONE SUB (Unit 7A) ALSA701623 RLYE 2002 17
ARMAGH ZONE SUB (Unit 7A) VAT591801-4 RLYM 2002 0
ARMAGH ZONE SUB (Unit 7B) ALSA701629 RLYE 2002 17
ARMAGH ZONE SUB (Unit 7B) VAT591801-6 RLYM 2002 0
ARMAGH ZONE SUB (Unit 9A) AL$SA76367 RLYE 2004 16
ARMAGH ZONE SUB (Bus Zone A1) AL S240268N RLYM 2002 56
ARMAGH ZONE SUB (Bus Zone A1) ALS239751N RLYM 2002 0
ARMAGH ZONE SUB (Bus Zone A1) ALS240270N RLYM 2002 0
ARMAGH ZONE SUB (Bus Zone A1) ALS236962N RLYM 2002 0
ARMAGH ZONE SUB (Bus Zone A3) ALS239750N RLYM 2002 56
ARMAGH ZONE SUB (Bus Zone A3) ALS236963N RLYM 2002 0
ARMAGH ZONE SUB (Bus Zone A3) AL S240263N RLYM 2002 0
ARMAGH ZONE SUB (Bus Zone A3) AL S240265N RLYM 2002 0
ARMAGH ZONE SUB (Bus Zone B1) AL S240266N RLYM 2002 56
ARMAGH ZONE SUB (Bus Zone B1) AL S240262N RLYM 2002 0
ARMAGH ZONE SUB (Bus Zone B1) ALS236964N RLYM 2002 0
ARMAGH ZONE SUB (Bus Zone B1) ALS239752N RLYM 2002 0
ARMAGH ZONE SUB (Bus Zone B3) ALS239753N RLYM 2002 56
ARMAGH ZONE SUB (Bus Zone B3) ALS236966N RLYM 2002 0
ARMAGH ZONE SUB (Bus Zone B3) AL S240267N RLYM 2002 0
ARMAGH ZONE SUB (Bus Zone B3) AL S240264N RLYM 2002 0
ARMAGH ZONE SUB (Bus Zone B3) AL S240269N RLYE 2002 0
ARMAGH ZONE SUB (Bus Zone B3) ALS240271N RLYM 2002 0
BEACH RD NO.120 (Unit 33) AEI3012325 RLYM 1965 10
BEACH RD NO.120 (Unit 34) AEI3012326 RLYM 1965 10
BEACH RD NO.120 (Unit 35) AEI3012327 RLYM 1965 10
BEACH RD NO.120 (Unit 36) REY G2T1105 RLYM 1964 12
BEACH RD NO.120 (Unit 37) REYE221322 RLYM 1967 12
BEACH RD NO.120 (Unit 38) AL S1405852 RLYE 2005 12
BEACH RD NO.120 (Unit 38) REY F2W866 RLYM 1965 0
BEACH RD NO.228 (Unit 33) REYH2Y 789 RLYM 1967 12
BEACH RD NO.228 (Unit 34) AL S2803965 RLYE 2004 10
BEACH RD NO.228 (Unit 35) ALS1404704 RLYE 2005 10
BEACH RD NO.228 (Unit 36) REYG2T1133 RLYM 1964 12
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BEACH RD NO.228 (Unit 37) REYG2T1113 RLYM 1964 12
BEACH RD NO.228 (Unit 38) VAT100277403-3 RLYM 2003 12
BUCHANANSRD NO.79 (Unit 1) REY 42009 RLYM 1971 10
BUCHANANSRD NO.79 (Unit 1) REY 41990 RLYM 1971 0
BUCHANANSRD NO.79 (Unit 1) REY 99513 RLYM 1971 0
BUCHANANSRD NO.79 (Unit 2) REYB3A 12499 RLYM 1971 10
BUCHANANSRD NO.79 (Unit 2) REYD3A1245 RLYM 1971 0
BUCHANANSRD NO.79 (Unit 2) REY A3A1897 RLYM 1971 0
BUCHANANSRD NO.79 (Unit 3) REY A3A1892 RLYM 1971 10
BUCHANANSRD NO.79 (Unit 3) REY B3A 12500 RLYM 1971 0
BUCHANANSRD NO.79 (Unit 3) REYD3A1246 RLYM 1971 0
BUCHANANSRD NO.79 (Unit 4) REYB3A 12501 RLYM 1971 10
BUCHANANSRD NO.79 (Unit 4) REYD3A1247 RLYM 1971 0
BUCHANANSRD NO.79 (Unit 4) REYA3A1838 RLYM 1971 0
CHRISTS COLLEGE (Unit 2) REYH2W431 RLYM 1966 12
CHRISTS COLLEGE (Unit 3) REY G2W239 RLYM 1966 12
CHRISTS COLLEGE (Unit 4) GEC060020M RLYM 1982 10
DEE ST NO.67 (Unit 11) ALS1200728 RLYE 2001 10
DEE ST NO.67 (Unit 12) VAT224103-3 RLYM 2001 12
DEE ST NO.67 (Unit 13) VAT224103-1 RLYM 2001 12
DEE ST NO.67 (Unit 14) ALS1200729 RLYE 2001 10
FACTORY RD NO.85 (Unit 31) AL S3400497 RLYE 2001 10
FACTORY RD NO.85 (Unit 32) AL S3400496 RLYE 2001 10
FACTORY RD NO.85 (Unit 33) ALS3100080 RLYE 2001 17
FACTORY RD NO.85 (Unit 33) VAT292903-3 RLYM 2001 0
FACTORY RD NO.85 (Unit 35) ALS2101657 RLYE 2002 10
FACTORY RD NO.85 (Unit 36) VAT292901-1 RLYM 2001 12
FACTORY RD NO.85 (Unit 36) ALS3100078 RLYE 2001 0
FACTORY RD NO.85 (Unit 37) AL S3400502 RLYE 2001 10
FIRESTONE (Unit 11) AEI3293978 RLYM 1964 10
FIRESTONE (Unit 12) AEI3293989 RLYM 1964 10
FIRESTONE (Unit 13) AEI3293990 RLYM 1964 10
FIRESTONE (Unit 14) REY G2Z10 RLYM 1968 12
FIRESTONE (Unit 15) REY G2Z20 RLYM 1968 12
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FITZGERALD AV NO.93 (Unit 15) REY A3A769 RLYM 1971 12
GAMBLINS RD NO.33 (Unit 11) VAT101012202-3 RLYM 2006 12
GAMBLINS RD NO.33 (Unit 12) VAT101012202-1 RLYM 2006 12
GAMBLINS RD NO.33 (Unit 13) VAT101012202-2 RLYM 2006 12
GAMBLINS RD NO.33 (Unit 14) VAT101012202-5 RLYM 2006 12
GAMBLINS RD NO.33 (Unit 15) AL S2803963 RLYE 2006 10
GAMBLINS RD NO.33 (Unit 16) ALS0802530 RLYE 2002 10
HALSWELL ZONE SUB (Unit 1) VAT268101-5 RLYM 2001 10
HALSWELL ZONE SUB (Unit 1) ALS2100988 RLYE 2001 0
HALSWELL ZONE SUB (Unit 10) VAT100607701-2 RLYM 2005 17
HALSWELL ZONE SUB (Unit 10) AL$S4203042 RLYE 2001 0
HALSWELL ZONE SUB (Unit 11) ALS1009762 RLYE 2005 16
HALSWELL ZONE SUB (Unit 142) AL S2504292 RLYE 2002 75
HALSWELL ZONE SUB (Unit 162) GEMMAZC09000137 RLYE 2010 65
HALSWELL ZONE SUB (Unit 182) ASEGI1-138 RLYE 1989 65
HALSWELL ZONE SUB (Unit 182) ASEAE1171 RLYE 1989 0
HALSWELL ZONE SUB (Unit 2) ALS2100989 RLYE 2001 10
HALSWELL ZONE SUB (Unit 2) VAT268101-9 RLYM 2001 0
HALSWELL ZONE SUB (Unit 202) ALS2504310 RLYE 2002 10
HALSWELL ZONE SUB (Unit 3) AL S1009766 RLYE 2005 16
HALSWELL ZONE SUB (Unit 4) VAT244102-1 RLYM 2001 17
HALSWELL ZONE SUB (Unit 4) ALS2100993 RLYE 2001 0
HALSWELL ZONE SUB (Unit 5) ALS2100984 RLYE 2001 17
HALSWELL ZONE SUB (Unit 5) VAT268101-1 RLYM 2001 0
HALSWELL ZONE SUB (Unit 6) VAT268101-2 RLYM 2001 10
HALSWELL ZONE SUB (Unit 6) ALS2100992 RLYE 2001 0
HALSWELL ZONE SUB (Unit 7) AL S1404695 RLYE 2005 17
HALSWELL ZONE SUB (Unit 8) AL S5099297 RLYE 2001 17
HALSWELL ZONE SUB (Unit 8) VAT100607701-9 RLYM 2005 0
HALSWELL ZONE SUB (Unit 9) ALS1404672 RLYE 2005 10
HALSWELL ZONE SUB (Unit 9) VAT100607701-7 RLYM 2005 0
HALSWELL ZONE SUB (Bus Zone AB) ALS1088899 RLYM 2005 56
HALSWELL ZONE SUB (Bus Zone AB) AL S1088900 RLYM 2005 0
HALSWELL ZONE SUB (Bus Zone AB) ALS1088901 RLYM 2005 0

Pilots and Protection Replacement (CPP33) 32
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HALSWELL ZONE SUB (Bus Zone AB) ALS1093099 RLYM 2005 0
HALSWELL ZONE SUB (Bus Zone AB) ALS1093101 RLYM 2005 0
HALSWELL ZONE SUB (Bus Zone AB) ALS1093102 RLYM 2005 0
HAMPSHIRE ST SHOPS (Unit 33) GECO065659P RLYM 1986 10
HAMPSHIRE ST SHOPS (Unit 34) REY G2Z86 RLYM 1970 12
HAMPSHIRE ST SHOPS (Unit 36) GEC054615R RLYM 1984 10
HAMPSHIRE ST SHOPS (Unit 37) AEI3132239 RLYM 1970 10
HEREFORD ST GUARDIAN ASS (Unit 2) REY G2S590 RLYM 1965 12
HEREFORD ST GUARDIAN ASS (Unit 3) REY A3AT77 RLYM 1971 12
HEREFORD ST GUARDIAN ASS (Unit 4) AEI3012339 RLYM 1965 10
LIVERPOOL ST CFM (Unit 2) AEI3250725 RLYM 1967 10
LIVERPOOL ST CFM (Unit 3) AEI3012331 RLYM 1965 10
LIVERPOOL ST CFM (Unit 4) REY 182203 RLYM 1986 12
LIVERPOOL ST CFM (Unit 5) VAT538401-5 RLYM 2002 12
MONTREAL ST N (Unit 31) REY 232593 RLYM 1986 12
MONTREAL ST N (Unit 32) REY G2W250 RLYM 1966 12
MONTREAL ST N (Unit 33) GEC054560R RLYM 1984 12
MONTREAL ST N (Unit 34) GEC060015M RLYM 1982 10
MONTREAL ST N (Unit 35) EEC270175C RLYM 1973 10
MOORHOUSE AV NO.38 (Unit 2) GECO054565R RLYM 1984 10
MOORHOUSE AV NO.38 (Unit 3) REYEZ2Y 150 RLYM 1966 12
MOORHOUSE AV NO.38 (Unit 4) REY G2Z7 RLYM 1968 12
MOORHOUSE AV NO.38 (Unit5) GEC065629P RLYM 1984 10
MOORHOUSE AV NO.38 (Unit 6) GEC050353L RLYM 1980 10
PAGES-KEARNEY S ZONE SUB (Bus1) REY B3F1930 RLYM 1975 56
PAGES-KEARNEY S ZONE SUB (Unit 10) GEC376971 RLYM 1976 17
PAGES-KEARNEY S ZONE SUB (Unit 10) REY C3F396 RLYM 1975 0
PAGES-KEARNEY S ZONE SUB (Unit 11) REY C3F408 RLYM 1975 17
PAGES-KEARNEY S ZONE SUB (Unit 11) GEC376956 RLYM 1976 0
PAGES-KEARNEY S ZONE SUB (Unit 12) REY C3F412 RLYM 1975 17
PAGES-KEARNEY S ZONE SUB (Unit 12) GEC376957 RLYM 1976 0
PAGES-KEARNEY S ZONE SUB (Unit 14) GEC376958 RLYM 1976 17
PAGES-KEARNEY S ZONE SUB (Unit 14) REY C3F413 RLYM 1975 0
PAGES-KEARNEY S ZONE SUB (Unit 15) REY C3F416 RLYM 1975 17
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PAGES-KEARNEY S ZONE SUB (Unit 15) GEC376959 RLYM 1976 0
PAGES-KEARNEY S ZONE SUB (Unit 16) GEC376972 RLYM 1976 17
PAGES-KEARNEY S ZONE SUB (Unit 16) REY C3F418 RLYM 1975 0
PAGES-KEARNEY S ZONE SUB (Unit 17) REY C3F449 RLYM 1975 17
PAGES-KEARNEY S ZONE SUB (Unit 17) GEC376960 RLYM 1976 0
PAGES-KEARNEY S ZONE SUB (Unit 3) GEC376951 RLYM 1976 17
PAGES-KEARNEY S ZONE SUB (Unit 3) REY C3F218 RLYM 1975 0
PAGES-KEARNEY S ZONE SUB (Unit 4) GEC376970 RLYM 1976 17
PAGES-KEARNEY S ZONE SUB (Unit 4) REY C3F219 RLYM 1975 0
PAGES-KEARNEY S ZONE SUB (Unit 5) GEC376952 RLYM 1976 17
PAGES-KEARNEY S ZONE SUB (Unit 5) REY C3F225 RLYM 1975 0
PAGES-KEARNEY S ZONE SUB (Unit 6) REY C3F227 RLYM 1975 17
PAGES-KEARNEY S ZONE SUB (Unit 6) GEC376953 RLYM 1976 0
PAGES-KEARNEY S ZONE SUB (Unit 8) REY C3F405 RLYM 1975 17
PAGES-KEARNEY S ZONE SUB (Unit 8) GEC376954 RLYM 1976 0
PAGES-KEARNEY S ZONE SUB (Unit 9) REY C3F397 RLYM 1975 10
PAGES-KEARNEY S ZONE SUB (Unit 9) EEC307128D RLYM 1974 0
RESERVE BANK (Unit 3) AEI3012312 RLYM 1965 10
RESERVE BANK (Unit 4) VAT538401-18 RLYM 2002 12
RESERVE BANK (Unit 5) VAT538401-4 RLYM 2002 12
RESERVE BANK (Unit 6) GEC270149C RLYM 1973 10
ST JOHNS ST WW (Unit 31) EEC307134D RLYM 1974 10
ST JOHNS ST WW (Unit 32) EEC307133D RLYM 1974 10
ST JOHNS ST WW (Unit 33) EEC307132D RLYM 1974 10
ST JOHNS ST WW (Unit 34) GEC065655P RLYM 1986 10
ST JOHNS ST WW (Unit 35) REY C3E356 RLYM 1974 12
ST JOHNS ST WW (Unit 36) ASEG1-132 RLYE 1984 12
ST JOHNS ST WW (Unit 37) ASEGI1-145 RLYE 1989 12
ST JOHNS ST WW (Unit 37) VAT502601-5 RLYM 2011 0
WEST WATSON AV W (Unit 11) REYA3A722 RLYM 1971 12
WEST WATSON AV W (Unit 12) VAT100296102-3 RLYM 2004 12
WEST WATSON AV W (Unit 13) REY G2Z11 RLYM 1968 12
WEST WATSON AV W (Unit 14) GEC54554 RLYM 1984 10
WEST WATSON AV W (Unit 14) REY 6231102-1 RLYM 1995 0
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WEST WATSON AV W (Unit 14) AEI3371871 RLYM 1971 0
WEST WATSON AV W (Unit 15) GEC065601P RLYM 1984 10
WICKHAM ST NO.24 (Unit 37) EEC307141D RLYM 1974 10
BEXLEY RD NO.81 (Unit 34) REY G2Z85 RLYM 1970 12
BEXLEY RD NO.81 (Unit 35) AEI3132237 RLYM 1970 10
BEXLEY RD NO.81 (Unit 36) REY G2782 RLYM 1970 12
BEXLEY RD NO.81 (Unit 37) AEI3250740 RLYM 1967 10
BEXLEY RD NO.81 (Unit 38) AEI3132238 RLYM 1970 10
BOWER AV NO.179 (Unit 33) EEC270173C RLYM 1973 10
BOWER AV NO.179 (Unit 34) REYH2Y 783 RLYM 1967 12
BOWER AV NO.179 (Unit 35) REYE2Z21378 RLYM 1967 17
BOWER AV NO.179 (Unit 36) REY G2781 RLYM 1970 12
BOWER AV NO.179 (Unit 37) REY A3G160 RLYM 1976 12
BRIGHTON ZONE SUB (Unit 1) ALS1009765 RLYE 2005 10
BRIGHTON ZONE SUB (Unit 21) ALS1251873 RLYE 2005 10
BROMLEY GXP (Unit 142) GEMAAZC04000281 RLYE 2005 65
BROMLEY GXP (Unit 142) REYE2Z2279 RLYM 1975 0
BROMLEY GXP (Unit 142) REY A3F39 RLYM 1980 0
BROMLEY GXP (Unit 142) REY D3A715 RLYM 1972 0
BROMLEY GXP (Unit 182) GEMAAZC04000280 RLYE 2005 65
BROMLEY GXP (Unit 182) REYD3A716 RLYM 1972 0
BROMLEY GXP (Unit 182) REY E2Z280 RLYM 1975 0
BROMLEY GXP (Unit 182) REY A3F38 RLYM 1980 0
BURWOOD HOSPITAL (Unit 12) VAT100920401-1 RLYM 2006 17
BURWOOD HOSPITAL (Unit 12) ALS1904648 RLYE 2005 0
BURWOOD HOSPITAL (Unit 13) REY G2Z67 RLYM 1970 12
BURWOOD HOSPITAL (Unit 14) AEI3132230 RLYM 1970 10
BURWOOD HOSPITAL (Unit 15) GEC827224F RLYM 1976 10
BURWOOD RD NO.284 (Unit 31) REY G2Z61 RLYM 1970 12
BURWOOD RD NO.284 (Unit 32) ALS2905989 RLYE 2006 10
BURWOOD RD NO.284 (Unit 33) REY G2Z60 RLYM 1970 12
BURWOOD RD NO.284 (Unit 34) AL S2905987 RLYE 2006 10
BURWOOD RD NO.284 (Unit 35) ALS31348691 RLYE 2011 10
CARMEN RD NO.66 (Unit 1) GEC436204 RLYM 1980 10
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CARMEN RD NO.66 (Unit 1) GEC065638P RLYM 1984 0
CFM CANTERBURY (Unit 1) REY 36882 RLYM 1979 12
CFM CANTERBURY (Unit 2) REYH2W273 RLYM 1968 12
CFM CANTERBURY (Unit 2) AEI3279020 RLYM 1968 0
CFM CANTERBURY (Unit 2) REY 199642 RLYM 1986 0
CFM CANTERBURY (Unit 3) GEC054573R RLYM 1984 10
CFM CANTERBURY (Unit 4) GEC054572R RLYM 1984 10
CHESTER ST NO.97 (Unit 31) ALS3400498 RLYE 2001 10
CHESTER ST NO.97 (Unit 34) ALS3400501 RLYE 2001 10
DALLINGTON ZONE SUB (Unit 1) REY H2WA412 RLYM 1961 17
DALLINGTON ZONE SUB (Unit 1) E-E770773 RLYM 1969 0
DALLINGTON ZONE SUB (Unit 10) E-E770779 RLYM 1969 17
DALLINGTON ZONE SUB (Unit 10) REYH2W415 RLYM 1961 0
DALLINGTON ZONE SUB (Unit 11) REYH2W963 RLYM 1961 17
DALLINGTON ZONE SUB (Unit 11) E-E770780 RLYM 1969 0
DALLINGTON ZONE SUB (Unit 13) E-E124961 RLYM 1971 17
DALLINGTON ZONE SUB (Unit 15) E-E770808 RLYM 1969 17
DALLINGTON ZONE SUB (Unit 15) REYB3A221 RLYM 1970 0
DALLINGTON ZONE SUB (Unit 16) GEC60039 RLYM 1982 16
DALLINGTON ZONE SUB (Unit 16) GECAAHC09000234 RLYE 2010 0
DALLINGTON ZONE SUB (Unit 17) REYB3A217 RLYM 1970 17
DALLINGTON ZONE SUB (Unit 17) E-E770811 RLYM 1969 0
DALLINGTON ZONE SUB (Unit 18) EEC124964B RLYM 1970 17
DALLINGTON ZONE SUB (Unit 19) VAT100277402-2 RLYM 2003 17
DALLINGTON ZONE SUB (Unit 19) E-E863567 RLYM 1971 0
DALLINGTON ZONE SUB (Unit 2) GEC60040 RLYM 1982 16
DALLINGTON ZONE SUB (Unit 2) GECAAHC09000232 RLYE 2010 0
DALLINGTON ZONE SUB (Unit 21) REYB3A220 RLYM 1970 17
DALLINGTON ZONE SUB (Unit 21) E-E770810 RLYM 1969 0
DALLINGTON ZONE SUB (Unit 22) E-E770812 RLYM 1969 17
DALLINGTON ZONE SUB (Unit 22) REYB3A216 RLYM 1970 0
DALLINGTON ZONE SUB (Unit 23) E-E863568 RLYM 1971 17
DALLINGTON ZONE SUB (Unit 23) REYB3A219 RLYM 1970 0
DALLINGTON ZONE SUB (Unit 25) REYB3A222 RLYM 1970 17

Pilots and Protection Replacement (CPP33) 36
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DALLINGTON ZONE SUB (Unit 25) E-E770809 RLYM 1969 0
DALLINGTON ZONE SUB (Unit 3) REY H2W961 RLYM 1961 17
DALLINGTON ZONE SUB (Unit 3) E-E770774 RLYM 1969 0
DALLINGTON ZONE SUB (Unit 4) REYH2W406 RLYM 1961 17
DALLINGTON ZONE SUB (Unit 4) E-E770775 RLYM 1969 0
DALLINGTON ZONE SUB (Unit 5) REYH2W960 RLYM 1961 17
DALLINGTON ZONE SUB (Unit 5) E-E770776 RLYM 1969 0
DALLINGTON ZONE SUB (Unit 6) ALS1103754 RLYE 2002 17
DALLINGTON ZONE SUB (Unit 8) REYH2WA416 RLYM 1961 17
DALLINGTON ZONE SUB (Unit 8) E-E770777 RLYM 1969 0
DALLINGTON ZONE SUB (Unit 9) REY H2W404 RLYM 1961 17
DALLINGTON ZONE SUB (Unit 9) E-E770778 RLYM 1969 0
GLOUCESTER ST NO.56 Unit 15) ALS2101681 RLYE 2002 10
HARMAN ST NO.102 (Unit 31) ALS1602539 RLYE 2003 10
HARMAN ST NO.102 (Unit 32) AL$A699715 RLYE 2001 12
HARMAN ST NO.102 (Unit 33) ALS1602536 RLYE 2003 10
HARMAN ST NO.102 (Unit 34) VAT100124702-1 RLYM 2003 12
HEBERDEN AV NO.18 (Unit 16) ALS1602540 RLYE 2003 10
HEBERDEN AV NO.18 (Unit 17) VAT101218301-6 RLYM 2006 12
HEBERDEN AV NO.18 (Unit 18) ALS1602537 RLYE 2003 10
HILLS RD NO.130 (Unit 12) REY G2Z56 RLYM 1968 12
HILLS RD NO.130 (Unit 13) AEI3250735 RLYM 1967 10
HILLS RD NO.130 (Unit 14) AEI3250733 RLYM 1967 10
HILLS RD NO.130 (Unit 15) AEI2991352 RLYM 1965 10
HILLS RD NO.130 (Unit 16) REYA3A731 RLYM 1971 12
HILLS RD NO.130 (Unit 17) REY G2Z54 RLYM 1968 12
HILLS RD ZONE SUB (Unit 111) GEMAZ2871793 RLYE 1998 20
HILLS RD ZONE SUB (Unit 112) GEMA2800466 RLYE 2001 20
HILLS RD ZONE SUB (Unit 113) GEMA2893860 RLYE 1999 20
HILLS RD ZONE SUB (Unit 114) GEMA2871796 RLYE 1998 20
HILLS RD ZONE SUB (Unit 3002) GEMD3381351 RLYE 1998 75
HOON HAY RD NO.181 (Unit 34) ALS3400494 RLYE 2001 10
HORORATA ZONE SUB (Unit 912) ASEBC139 RLYE 1983 25
HORORATA ZONE SUB (Unit 912) ASEAE271 RLYE 1986 0

Pilots and Protection Replacement (CPP33) 37
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HORORATA ZONE SUB (Unit 912) ASET109 RLYM 1987 0
HORORATA ZONE SUB (Unit 912) ASEC116 RLYE 1988 0
ILAM RD NO.38 (Unit 11) ALS4699716 RLYE 2001 10
ILAM RD NO.38 (Unit 15) AL S3999069 RLYE 2001 10
ILAM ZONE SUB (Unit 10) VAT100469601-11 RLYM 2004 10
ILAM ZONE SUB (Unit 10) AL 4203036 RLYE 2001 0
ILAM ZONE SUB (Unit 11) AL 4203038 RLYE 2001 17
ILAM ZONE SUB (Unit 11) VAT100469601-9 RLYM 2004 0
ILAM ZONE SUB (Unit 12) VAT100469601-7 RLYM 2004 17
ILAM ZONE SUB (Unit 12) ALS4203039 RLYE 2001 0
ILAM ZONE SUB (Unit 13) AL$S4203040 RLYE 2001 17
ILAM ZONE SUB (Unit 13) VAT100469601-10 RLYM 2004 0
ILAM ZONE SUB (Unit 14) AL$A203041 RLYE 2001 17
ILAM ZONE SUB (Unit 14) VAT100469601-5 RLYM 2004 0
ILAM ZONE SUB (Unit 2) VAT100469601-3 RLYM 2004 17
ILAM ZONE SUB (Unit 2) ALS2101671 RLYE 2002 0
ILAM ZONE SUB (Unit 3) ALSA701636 RLYE 2002 17
ILAM ZONE SUB (Unit 3) VAT100469601-8 RLYM 2004 0
ILAM ZONE SUB (Unit 4) VAT100469601-2 RLYM 2004 17
ILAM ZONE SUB (Unit 4) ALS2101668 RLYE 2002 0
ILAM ZONE SUB (Unit 5) ALA701632 RLYE 2002 17
ILAM ZONE SUB (Unit 5) VAT100469601-1 RLYM 2004 0
ILAM ZONE SUB (Unit 6) VAT100469601-6 RLYM 2004 10
ILAM ZONE SUB (Unit 6) ALSA701622 RLYE 2002 0
ILAM ZONE SUB (Unit 7) ALS2701756 RLYE 2002 17
ILAM ZONE SUB (Unit 7) VAT100469601-4 RLYM 2004 0
ILAM ZONE SUB (Unit 8) ALS2101664 RLYE 2002 10
ILAM ZONE SUB (Unit 9) AL$A701624 RLYE 2002 17
ILAM ZONE SUB (Unit 9) VAT100469601-12 RLYM 2004 0
JEFFREY S RD NO.8 (Unit 16) EEC270157C RLYM 1973 10
JEFFREY S RD NO.8 (Unit 17) EEC270156C RLYM 1973 10
JEFFREY SRD NO.8 (Unit 18) REYA3A774 RLYM 1971 12
JEFFREY SRD NO.8 (Unit 19) REY G2Z32 RLYM 1968 12
JEFFREY SRD NO.8 (Unit 20) GEC059935N RLYM 1982 10
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LAKE TERRACE RD NO.5 (Unit 15) REYE271336 RLYM 1967 12
LAKE TERRACE RD NO.5 (Unit 16) EEC270167C RLYM 1973 10
LAKE TERRACE RD NO.5 (Unit 36) REYH2Y 806 RLYM 1967 12
LAKE TERRACE RD NO.5 (Unit 37) REY G2728 RLYM 1968 12
LAKE TERRACE RD NO.5 (Unit 38) AEI3132227 RLYM 1970 10
LAKE TERRACE RD NO.5 (Unit 39) REY G2757 RLYM 1970 12
MAIN NORTH RD NO.204 (Unit 36) VAT584101-2 RLYM 2002 12
MAIN NORTH RD NO.204 (Unit 37) ALS2101678 RLYE 2002 10
MAIN NORTH RD NO.204 (Unit 38) VAT596201-2 RLYM 2002 12
MAIN NORTH RD NO.722 (Unit 32) REYA3BB1772 RLYM 1979 10
MAIN NORTH RD NO.722 (Unit 32) REYH2W?276 RLYM 1968 0
MAIN NORTH RD NO.722 (Unit 32) GEC68588 RLYM 1986 0
MAIN NORTH RD NO.722 (Unit 33) VAT473501-2 RLYM 2002 12
MAIN NORTH RD NO.722 (Unit 34) REY 199644 RLYM 1986 12
MAIN NORTH RD NO.722 (Unit 36) REYH2W?241 RLYM 1968 10
MAIN NORTH RD NO.722 (Unit 36) GEC59968 RLYM 1983 0
MAIN NORTH RD NO.722 (Unit 36) REYH2WB11360 RLYM 1966 0
MAIN NORTH RD NO.722 (Unit 37) REYA3B770 RLYM 1979 10
MAIN NORTH RD NO.722 (Unit 37) EEC307095 RLYM 1974 0
MAIN NORTH RD NO.722 (Unit 37) REYH2W255 RLYM 1968 0
MAIN NORTH RD NO.722 (Unit 38) REY 232595 RLYM 1986 12
1M2,)AJOR HORNBROOK RD NO.106 (Unit AL S1502341 RLYE 2003 10
g/ls,)AJOR HORNBROOK RD NO.106 (Unit VAT538402-12 RLYM 2002 12
1M4')AJOR HORNBROOK RD NO.106 (Unit AL S1502344 RLYE 2003 10
1M5')AJOR HORNBROOK RD NO.106 (Unit AL S1602920 RLYE 2003 10
1M7')AJOR HORNBROOK RD NO.106 (Unit AL S1502345 RLYE 2003 10
1M8,)AJOR HORNBROOK RD NO.106 (Unit VAT538402-11 RLYM 2002 12
MAXWELL ST NO.2 (Unit 13) VAT100168803-2 RLYM 2003 12
MAXWELL ST NO.2 (Unit 14) ALS1602922 RLYE 2003 10

Pilots and Protection Replacement (CPP33) 39
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MAXWELL ST NO.2 (Unit 16) VAT100168804-2 RLYM 2003 12
MAXWELL ST NO.2 (Unit 17) ALS1602912 RLYE 2003 10
MAXWELL ST NO.2 (Unit 18) ALS1602919 RLYE 2003 10
MAYSRD NO.107 (Unit 33) AEI3132225 RLYM 1970 10
MAYSRD NO.107 (Unit 34) REY G2798 RLYM 1970 12
MAYSRD NO.107 (Unit 35) AEI3132224 RLYM 1970 10
MAYSRD NO.107 (Unit 36) AEI3132223 RLYM 1970 10
MAYSRD NO.107 (Unit 37) AEI3132221 RLYM 1970 10
MAYSRD NO.107 (Unit 38) REYE2Y 165 RLYM 1966 12
MAYSRD NO.107 (Unit 39) AEI3132222 RLYM 1970 10
MEMORIAL AV NO.254 (Unit 31) VAT100446501-2 RLYM 2004 12
MEMORIAL AV NO.254 (Unit 32) ALS2803970 RLYE 2004 17
MEMORIAL AV NO.254 (Unit 33) VAT100432501-2 RLYM 2004 12
MEMORIAL AV NO.254 (Unit 34) VAT100405301-3 RLYM 2004 12
MEMORIAL AV NO.348 (Unit 31) AL S2803962 RLYE 2004 10
MEMORIAL AV NO.348 (Unit 32) VAT100436802-17 RLYM 2004 12
MEMORIAL AV NO.348 (Unit 33) VAT100436802-13 RLYM 2004 12
MEMORIAL AV NO.348 (Unit 34) ALS30071452 RLYE 2010 10
ORCHARD RD AIR WORKSHOP (Unit 36) GEC855704 RLYM 1977 10
ORCHARD RD AIR WORKSHOP (Unit36) GEC436205 RLYM 1977 0
ORCHARD RD AIR WORKSHOP (Unit44) GEC855703 RLYM 1977 10
ORCHARD RD AIR WORKSHOP (Unit44) GEC436208 RLYM 1977 0
PRESSLN (Unit11) ALS1602914 RLYE 2003 10
PRESSLN (Unit 12) ALS1602910 RLYE 2003 10
RADBROOK ST NO.14 (Unit 12) REY 36893 RLYM 1978 12
RADBROOK ST NO.14 (Unit 13) REY G2U781 RLYM 1965 12
RADBROOK ST NO.14 (Unit 14) REYH2S19 RLYM 1966 12
RADBROOK ST NO.14 (Unit 15) AEI3250742 RLYM 1967 10
RADBROOK ST NO.14 (Unit 16) AEI3250743 RLYM 1967 10
RADCLIFFE RD NO.25 (UNIT 15) ALS3100079 RLYE 2001 17
RADCLIFFE RD NO.25 (UNIT 17) ALS2101674 RLYE 2002 10
SHANDS RD NO.225 (Unit 1) ASEA163 RLYM 1988 17
SHANDS RD NO.225 (Unit 1) ASEA166 RLYM 1988 0
SHANDS RD NO.225 (Unit 1) ASEA164 RLYM 1988 0
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SHANDS RD NO.225 (Unit 1) ASEG5-137 RLYE 1984 0
SHANDS RD NO.225 (Unit 1) ASEA165 RLYM 1988 0
SHANDS RD NO.225 (Unit 2) ASEG5-138 RLYE 1984 17
SHANDS RD NO.225 (Unit 2) ASEA159 RLYM 1988 0
SHANDS RD NO.225 (Unit 2) ASEA160 RLYM 1988 0
SHANDS RD NO.225 (Unit 2) ASEA161 RLYM 1988 0
SHANDS RD NO.225 (Unit 2) ASEA162 RLYM 1988 0
TRAFALGAR ST (UNIT 15) ALS2101675 RLYE 2002 10
TRAFALGAR ST (UNIT 17) ALS2101680 RLYE 2002 10
UNIVERSITY (Unit 21) AL S2803966 RLYE 2004 10
UNIVERSITY (Unit 22) VAT100446501-12 RLYM 2004 12
UNIVERSITY (Unit 23) VAT100446501-11 RLYM 2004 12
UNIVERSITY (Unit 24) VAT100446501-5 RLYM 2004 12
WASHINGTON WAY NO.18 (Unit 14) AL S2803969 RLYE 2004 10
WASHINGTON WAY NO.18 (Unit 15) VAT100446501-9 RLYM 2004 12
WASHINGTON WAY NO.18 (Unit 16) VAT100446501-7 RLYM 2004 12
WASHINGTON WAY NO.18 (Unit 17) VAT100446501-3 RLYM 2004 12
ADDINGTON GXP (Unit 142) GEMAAZC07000779 RLYE 2008 125
ADDINGTON GXP (Unit 172) REY A3F26 RLYM 1980 65
ADDINGTON GXP (Unit 172) REYB3G469 RLYM 1979 0
ADDINGTON GXP (Unit 172) REYD3A18 RLYM 1980 0
ADDINGTON GXP (Unit 42) REY A3F23 RLYM 1980 65
ADDINGTON GXP (Unit 42) REYD3B112 RLYM 1980 0
ADDINGTON GXP (Unit 42) REYD3B1518 RLYM 1975 0
ADDINGTON GXP (Unit 42) REY B3G466 RLYM 1979 0
ADDINGTON GXP (Unit 42) REYG3A17 RLYM 1978 0
ADDINGTON GXP (Unit 42) REY G3A483 RLYM 1970 0
BRITTAN TRNO.4 (Unit 3) AL S30005439 RLYE 2008 10
BRITTAN TRNO.4 (Unit 4) GEC68592 RLYM 1986 10
BROMLEY GXP (Unit 172) GEM SURC05000186 RLYE 2001 65
BROMLEY GXP (Unit172) GEM SURC05000185 RLYE 2001 0
BROOKSIDE ZONE SUB (Unit 105) GEMAZ2871795 RLYE 1998 20
BROOKSIDE ZONE SUB (Unit 111) GEMA?2840358 RLYE 2005 20
BROOKSIDE ZONE SUB (Unit 112) GEMA?2840357 RLYE 2005 20
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BROOKSIDE ZONE SUB (Unit 113) GEMA?2840356 RLYE 2005 20
BROOKSIDE ZONE SUB (Unit 114) GEMAZ2871794 RLYE 1998 20
BROOKSIDE ZONE SUB (Unit 121) GEMA?2893861 RLYE 1999 20
BROOKSIDE ZONE SUB (Unit 122) GEMA2800527 RLYE 1999 20
BROOKSIDE ZONE SUB (Unit 123) GEMA2870891 RLYE 1998 20
FENDALTON ZONE SUB (BusZone A) ALS798774 RLYM 2004 56
FENDALTON ZONE SUB (BusZone A) ALS784152 RLYM 2004 0
FENDALTON ZONE SUB (Bus Zone B) ALS784150 RLYM 2004 56
FENDALTON ZONE SUB (Bus Zone B) ALS798775 RLYM 2004 0
FENDALTON ZONE SUB (Unit 1) ALS785089 RLYE 2004 16
FENDALTON ZONE SUB (Unit 10) AL S2803986 RLYE 2004 10
FENDALTON ZONE SUB (Unit 11) VAT100436802-3 RLYM 2004 10
FENDALTON ZONE SUB (Unit 11) AL S2803987 RLYE 2004 0
FENDALTON ZONE SUB (Unit 12) AL S2803988 RLYE 2004 17
FENDALTON ZONE SUB (Unit 12) VAT100436802-8 RLYM 2004 0
FENDALTON ZONE SUB (Unit 13) VAT100436802-15 RLYM 2004 17
FENDALTON ZONE SUB (Unit 13) ALS2803991 RLYE 2004 0
FENDALTON ZONE SUB (Unit 14) ALS2803993 RLYE 2004 17
FENDALTON ZONE SUB (Unit 14) VAT100436802-11 RLYM 2004 0
FENDALTON ZONE SUB (Unit 15) VAT100436802-12 RLYM 2004 17
FENDALTON ZONE SUB (Unit 15) AL S2803994 RLYE 2004 0
FENDALTON ZONE SUB (Unit 16) AL S2803995 RLYE 2004 17
FENDALTON ZONE SUB (Unit 16) VAT100436802-7 RLYM 2004 0
FENDALTON ZONE SUB (Unit 17) VAT100436802-16 RLYM 2004 17
FENDALTON ZONE SUB (Unit 17) AL S2803996 RLYE 2004 0
FENDALTON ZONE SUB (Unit 18) ALS2803997 RLYE 2004 17
FENDALTON ZONE SUB (Unit 18) VAT100436802-6 RLYM 2004 0
FENDALTON ZONE SUB (Unit 19) VAT100436802-5 RLYM 2004 17
FENDALTON ZONE SUB (Unit 19) AL S2803998 RLYE 2004 0
FENDALTON ZONE SUB (Unit 2) VAT100436802-14 RLYM 2004 17
FENDALTON ZONE SUB (Unit 2) AL S2803001 RLYE 2004 0
FENDALTON ZONE SUB (Unit 20) ALS785090 RLYE 2004 16
FENDALTON ZONE SUB (Unit 3) ALS2803002 RLYE 2004 10
FENDALTON ZONE SUB (Unit 3) VAT100436802-10 RLYM 2004 0
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FENDALTON ZONE SUB (Unit 4) VAT100436802-2 RLYM 2004 17
FENDALTON ZONE SUB (Unit 4) ALS2803003 RLYE 2004 0
FENDALTON ZONE SUB (Unit 5) ALS2803979 RLYE 2004 17
FENDALTON ZONE SUB (Unit 6) AL S2803980 RLYE 2004 17
FENDALTON ZONE SUB (Unit 6) VAT100446501-8 RLYM 2004 0
FENDALTON ZONE SUB (Unit 7) ALS2803981 RLYE 2004 17
FENDALTON ZONE SUB (Unit 7) VAT100436802-9 RLYM 2004 0
FENDALTON ZONE SUB (Unit 8) VAT100446501-10 RLYM 2004 17
FENDALTON ZONE SUB (Unit 8) ALS2803982 RLYE 2004 0
FENDALTON ZONE SUB (Unit 9) ALS2803984 RLYE 2004 17
FENDALTON ZONE SUB (Unit 9) VAT100436802-4 RLYM 2004 0
HALSWELL JTN RD NO.700 (Unit 1) AEI3342202 RLYM 1970 10
HALSWELL JTN RD NO.700 (Unit 1) AEI3326494B RLYM 1969 0
HAWTHORNDEN ZONE SUB (Bus1) AEI3350970 RLYM 1980 56
HAWTHORNDEN ZONE SUB (Unit 1) VAT100628902-1 RLYM 2005 10
HAWTHORNDEN ZONE SUB (Unit 1) AL S1404689 RLYE 2005 0
HAWTHORNDEN ZONE SUB (Unit 10) AL S1404696 RLYE 2005 17
HAWTHORNDEN ZONE SUB (Unit 10) VAT100628902-7 RLYM 2004 0
HAWTHORNDEN ZONE SUB (Unit 11) AL S1404686 RLYE 2005 17
HAWTHORNDEN ZONE SUB (Unit 11) VAT100628902-6 RLYM 2005 0
HAWTHORNDEN ZONE SUB (Unit 12) ALS1009764 RLYE 2005 10
HAWTHORNDEN ZONE SUB (Unit 13) ALS1404676 RLYE 2005 17
HAWTHORNDEN ZONE SUB (Unit 13) VAT100628902-12 RLYM 2004 0
HAWTHORNDEN ZONE SUB (Unit 14) ALS1404697 RLYE 2005 16
HAWTHORNDEN ZONE SUB (Unit 15) ALS1404693 RLYE 2005 17
HAWTHORNDEN ZONE SUB (Unit 15) VAT100628902-14 RLYM 2005 0
HAWTHORNDEN ZONE SUB (Unit 16) ALS1009761 RLYE 2005 16
HAWTHORNDEN ZONE SUB (Unit 17) AL S1404694 RLYE 2005 10
HAWTHORNDEN ZONE SUB (Unit 17) VAT100628902-13 RLYM 2005 0
HAWTHORNDEN ZONE SUB (Unit 18) VAT100628902-9 RLYM 2005 17
HAWTHORNDEN ZONE SUB (Unit 18) ALS1404673 RLYE 2005 0
HAWTHORNDEN ZONE SUB (Unit 19) VAT100628902-17 RLYM 2005 10
HAWTHORNDEN ZONE SUB (Unit 19) AL S1405846 RLYE 2005 0
HAWTHORNDEN ZONE SUB (Unit 19) ALS1405844 RLYE 2005 0
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HAWTHORNDEN ZONE SUB (Unit 2) ALS1094961 RLYE 2005 16
HAWTHORNDEN ZONE SUB (Unit 20) ALS1404675 RLYE 2005 10
HAWTHORNDEN ZONE SUB (Unit 20) ALS1404675 RLYE 2005 0
HAWTHORNDEN ZONE SUB (Unit 21) ALS1404670 RLYE 2005 17
HAWTHORNDEN ZONE SUB (Unit 21) VAT100628902-16 RLYM 2005 0
HAWTHORNDEN ZONE SUB (Unit 22) VAT100628902-20 RLYM 2005 10
HAWTHORNDEN ZONE SUB (Unit 22) ALS0304788 RLYE 2004 0
HAWTHORNDEN ZONE SUB (Unit 23) ALS0304790 RLYE 2004 17
HAWTHORNDEN ZONE SUB (Unit 23) VAT100628902-18 RLYM 2005 0
HAWTHORNDEN ZONE SUB (Unit 25) VAT100628902-19 RLYM 2005 17
HAWTHORNDEN ZONE SUB (Unit 25) AL$S4203043 RLYE 2001 0
HAWTHORNDEN ZONE SUB (Unit 26) ALS0304789 RLYE 2004 17
HAWTHORNDEN ZONE SUB (Unit 3) AL S1404682 RLYE 2005 10
HAWTHORNDEN ZONE SUB (Unit 3) VAT100628902-3 RLYM 2005 0
HAWTHORNDEN ZONE SUB (Unit 31) ALS1051906 RLYE 2005 25
HAWTHORNDEN ZONE SUB (Unit 31) VAT100677501-6 RLYM 2005 0
HAWTHORNDEN ZONE SUB (Unit 32) ALS1051905 RLYE 2005 25
HAWTHORNDEN ZONE SUB (Unit 32) VAT100677501-5 RLYM 2005 0
HAWTHORNDEN ZONE SUB (Unit 4) AL S5004008 RLYE 2005 17
HAWTHORNDEN ZONE SUB (Unit 4) VAT100628902-15 RLYM 2005 0
HAWTHORNDEN ZONE SUB (Unit 5) VAT100628902-2 RLYM 2005 17
HAWTHORNDEN ZONE SUB (Unit 5) ALS1404679 RLYE 2005 0
HAWTHORNDEN ZONE SUB (Unit 6) VAT100628902-10 RLYM 2005 10
HAWTHORNDEN ZONE SUB (Unit 7) ALS1404678 RLYE 2005 16
HAWTHORNDEN ZONE SUB (Unit 8) VAT100628902-4 RLYM 2005 17
HAWTHORNDEN ZONE SUB (Unit 8) AL S1404692 RLYE 2005 0
HAWTHORNDEN ZONE SUB (Unit 9) ALS1404687 RLYE 2005 17
HAWTHORNDEN ZONE SUB (Unit 9) VAT100628902-5 RLYM 2005 0
HIGHFIELD ZONE SUB (Unit 111) GEMA2830349 RLYE 2004 20
HIGHFIELD ZONE SUB (Unit 112) GEMAZ2830350 RLYE 2004 20
HIGHFIELD ZONE SUB (Unit 113) GEMA2810339 RLYE 2002 20
HIGHFIELD ZONE SUB (Unit 114) GEMA?2830352 RLYE 2004 20
HIGHFIELD ZONE SUB (Unit 4212) GEMD3330102 RLYE 2000 75
KNOX ZONE SUB (Unit 10) GEC863595 RLYM 1971 17
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KNOX ZONE SUB (Unit 10) REY D3B1262 RLYM 1972 0
KNOX ZONE SUB (Unit 11) GEC770788 RLYM 1969 17
KNOX ZONE SUB (Unit 11) REYH2W1179 RLYM 1961 0
KNOX ZONE SUB (Unit 12) GEC770782 RLYM 1969 17
KNOX ZONE SUB (Unit 12) REYH2W1184 RLYM 1961 0
KNOX ZONE SUB (Unit 13) GEC770814 RLYM 1969 17
KNOX ZONE SUB (Unit 13) REYH2W1190 RLYM 1961 0
KNOX ZONE SUB (Unit 14) GEC770785 RLYM 1969 17
KNOX ZONE SUB (Unit 14) REYD3B1267A RLYM 1972 0
KNOX ZONE SUB (Unit 16) REYH2W1183 RLYM 1961 17
KNOX ZONE SUB (Unit 16) GEC770783 RLYM 1969 0
KNOX ZONE SUB (Unit 17) GEC770813 RLYM 1969 17
KNOX ZONE SUB (Unit 17) REYH2W1189 RLYM 1961 0
KNOX ZONE SUB (Unit 18) GEC12185 RLYM 1979 17
KNOX ZONE SUB (Unit 19) REYH2W1191 RLYM 1961 17
KNOX ZONE SUB (Unit 19) GEC770787 RLYM 1969 0
KNOX ZONE SUB (Unit 2) REYH2W1193 RLYM 1961 17
KNOX ZONE SUB (Unit 2) GEC770786 RLYM 1969 0
KNOX ZONE SUB (Unit 20) REY D3B1263 RLYM 1972 17
KNOX ZONE SUB (Unit 20) GEC12186 RLYM 1979 0
KNOX ZONE SUB (Unit 21) GEC770803 RLYM 1969 17
KNOX ZONE SUB (Unit 21) REYD3B1261 RLYM 1972 0
KNOX ZONE SUB (Unit 3) GEC770815 RLYM 1969 17
KNOX ZONE SUB (Unit 3) REYH2W1181 RLYM 1961 0
KNOX ZONE SUB (Unit 4) REYH2W1194 RLYM 1961 17
KNOX ZONE SUB (Unit 5) REYH2W1188 RLYM 1961 17
KNOX ZONE SUB (Unit 5) GEC50327 RLYM 1980 0
KNOX ZONE SUB (Unit 6) GEC770792 RLYM 1969 17
KNOX ZONE SUB (Unit 6) REY G2W943 RLYM 1966 0
KNOX ZONE SUB (Unit 7) GEC863574 RLYM 1971 17
KNOX ZONE SUB (Unit 9) REYH2W1180 RLYM 1961 17
KNOX ZONE SUB (Unit 9) GEC770790 RLYM 1969 0
Ié::_,)\lCOLN UNIVERSITY WEEDONS (Unit AL S4902052 RLYE 2003 10
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MERRIN ST NO.51 (Unit 32) REY G2U762 RLYM 1965 12
MERRIN ST NO.51 (Unit 33) REY G2Z19 RLYM 1968 12
MERRIN ST NO.51 (Unit 34) AEI3132234 RLYM 1970 10
MERRIN ST NO.51 (Unit 35) AEI3132235 RLYM 1970 10
OFFICERD W (Unit 34) REY A3A740 RLYM 1971 12
OFFICERD W (Unit 35) AEI3250724 RLYM 1967 10
OFFICE RD W (Unit 36) REY G2Z99 RLYM 1970 12
OFFICERD W (Unit 37) ALS30056364 RLYE 2009 10
OFFICERD W (Unit 38) GEC054582R RLYM 1984 10
OFFICE RD W (Unit 40) REY A3A782 RLYM 1971 12
OFFICERD W (Unit 41) GEC054583R RLYM 1984 10
OFFICERD W (Unit 42) REYG2T1102 RLYM 1964 12
PHILPOTTS RD NO.65 (Unit 34) REYH2Y 803 RLYM 1967 12
PHILPOTTSRD NO.65 (Unit 35) REY G2Z90 RLYM 1970 12
PHILPOTTSRD NO.65 (Unit 36) AEI3132243 RLYM 1970 10
PHILPOTTSRD NO.65 (Unit 37) AEI3132244 RLYM 1970 10
REDRUTH AV (Unit 31) EEC307130D RLYM 1974 10
ROWLEY AV NO.11 (Unit 36) REY G2Z73 RLYM 1970 12
ROWLEY AV NO.11 (Unit 37) REY G2Z72 RLYM 1970 12
SMITH ST (Unit 32) REY G2713 RLYM 1968 12
SMITH ST (Unit 33) REY G2792 RLYM 1970 12
SMITH ST (Unit 34) EEC270145C RLYM 1973 10
SMITH ST (Unit 35) EEC270146C RLYM 1973 10
ST ASAPH ST W (Unit 32) AEI3250726 RLYM 1967 10
ST ASAPH ST W (Unit 33) AEI3250727 RLYM 1967 10
ST ASAPH ST W (Unit 34) AEI3250729 RLYM 1967 10
ST ASAPH ST W (Unit 35) REYH2Y 799 RLYM 1967 12
ST ASAPH ST W (Unit 36) REYA3A716 RLYM 1971 12
ST ASAPH ST W (Unit 37) AEI3250728 RLYM 1967 10
SUVA ST E (Unit 31) EEC270154C RLYM 1973 10
SUVA ST E (Unit 32) EEC270153C RLYM 1973 10
SUVA ST E (Unit 33) EEC270152C RLYM 1973 10
SUVA ST E (Unit 34) REY C3E341 RLYM 1974 12
SUVA ST E (Unit 35) ALS30018742 RLYE 2008 10
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SUVA ST E (Unit 36) REY C3E338 RLYM 1974 12 2019 3 94 45
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1 Programme Introduction

Elelo =il NE=Rs Switchgear (CPP36)

Service Category Provide and operate network infrastructure

Capex Category Replacement

1.1 Description

The work undertaken in this programme involves replacement of Orion’s switchgear. The
programme is expected to continue in perpetuity.

1.2 Assets included

The assets that are in this programme are high voltage and low voltage switchgear and
high voltage circuit breakers. These include;

¢ Ring Main Units (Epoxy Insulated, Switches (Fused and Non-fused)
o Oil switches, fused and non-fused (Fuse Switch/OIS)
e Air break isolators
e Sectionalisers
e Low voltage switches
e HV Circuit breakers
o 11kV -gas, oil vacuum
o 33kV - oil, vacuum
0 66kV - gas, ol
1.3  Aims and objectives
The main objectives of the programme are to:

e Ensure the safety of the public and our personnel and contractors around our
assets.

e Replace on an annual basis high voltage and low voltage switchgear and high
voltage circuit breakers that have been determined to be at the end of their
lifecycles.

1.4 Drivers
The main drivers for the programme are:

e That assets are replaced in a timely and cost effective manner to ensure the
condition and performance of our assets are such that they:

0 meet acceptable target levels of safety to people and property
0 provide acceptable levels of network reliability

e The prudent cost effective management of our assets and associated risks

Switchgear Replacement (CPP36)
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2 Key Assumptions

The project relies on the following key assumptions
2.1 Unit cost

Asset Type Cost FY13 $000

11kV network CB 54

11kV zone CB 70

11kV switchgear 24

33/66kV CB 270

Urban SWGR 15

Rural SWGR 8

ABI 11

The costs for this capex programme are derived based on a brown fields basis for
replacement of like with like switchgear. These values have been constant from 2008
and have been inflated by 8% in 2013. Our construction cost benchmarks (included in
appendix 24 of the CPP) show for comparable assets that our 2010 switchgear costs
were on or below the industry average for all but one switch type. These costs have
been projected forward consistent with our cost estimation approach which is described
in section 9.26 of our CPP.

2.2 Spur assets

The forecast assumes we will purchase the Islington 33kV assets and these 33kV circuit
breakers will need replacing in 2017. There is also an assumption that at least two 66kV
CB relating to spur assets will be replaced on an annual basis.

2.3 Labour escalators

We estimate that 40% of the project cost is labour related and we have determined that it
iS not appropriate to use the standard New Zealand wide LCI in relation to this project.

We note that Statistics NZ has recently started to monitor construction costs in
Canterbury due to the local pressures on construction resources as a result of the
Christchurch rebuild, however their data time series is currently limited and unsuitable.

As local labour cost pressure is evident in our most recent contract tenders we have
determined a proposed cost escalation index which we refer to as the Canterbury
construction labour index based on estimates of labour.

We have sought external advice cost from two quantity surveyor firms on what we may
expect in the market over the remainder of the CPP period in this respect. There is
considerable uncertainty, however this CPP process requires us to make appropriate
estimates. The resulting labour escalators that we propose are:

Switchgear Replacement (CPP36)
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Index FY14 FY15 FY16 FY17 FY18 FY19 ‘

| Canterbury construction labour 7.5% 7.5% 7.5% 5% 5% 5% |

For further information on our derivation see section 9.26.4 to 9.26.6 of the CPP
proposal.

2.4 Material escalators

We estimate that 60% of the project costs are material related. In order to create input
cost escalators we have considered the most relevant input components for this project
these are considered to be copper and steel. We have used World Bank commaodity
price forecasts in conjunction with the NZIER NZD/USD exchange rate forecast to
convert the World Bank prices into NZD. The prices are weighted based on an estimate
of the quantities of the relevant materials used. The resulting material escalator for this
project are:

Index materials FY14 FY15 FY16 FY17 FY18 FY19

Switchgear 4.13% -4.69% -2.65% -2.83% 2.57%

-5.71%

For further information on our derivation this see section 9.26.4 of the CPP proposal.
2.5 Age of the assets

The age of an asset is considered as a factor in assessing whether an asset has reached
the end of its economic life

2.6 When capex should be undertaken

We do not have a specific policy that determines when an asset should be replaced. Our
asset management policy NW70.00.46 outlines at a high level our approach to asset
management and our objective which is to optimise the lifecycle costs for each network
asset group (including creation, operation, maintenance, renewal and disposal) to meet
agreed service levels and future demand. The asset management policy lists a large
range of other documents that inform the asset management process.

Generally assets are not replaced on age alone, but are kept in service until their
continued maintenance is uneconomic or until they pose a safety, environmental or
reliability risk. While various techniques and software packages such as CBRM can
assist with this process ultimately it relies on engineering judgement.

2.7 Basis for expenditure forecast
The expenditure process is basically a bottom up process which relies on the forecast of
units to be replaced which are set out below. These quantities together with the

appropriate unit cost and material and labour escalators give rise to the forecast costs set
out below.

Switchgear Replacement (CPP36)



Orion,

We use a mixture of practices to determine which assets need to be replaced and when.
No single method provides the ultimate solution from an asset management perspective
but by using a combination of them we can tailor our replacement programme to be the
most effective. As can be seen from the attached asset management reports YE 2012
NW70.00.24 and NW70.00.33 relating to HV and LV switchgear and HV circuit breakers
respectively, we have a wide range of equipment that is covered by this project, with a
wide age profile.

The process used to forecast our replacement expenditure historically used time based
replacement, together with Orion’s own condition based replacement analysis, reliability
based replacement and more recently the CBRM model developed for Orion by EA
Technology. This is based on type — past performance, obsolescence and age in
conjunction. These inputs, together with engineering judgement, lead to the forecast
replacement programme.

The engineering judgement will take into account other factors that may be occurring in
the network, the importance of the assets (eg network zone substations which may have
equipment with a better health index and/or Orion ranking, may be assigned a higher
priority in the replacement list than another smaller network substation). The larger
number of circuit breakers at a network zone substation may push the replacement of
circuit breakers at smaller network substations back on the basis of the amount of
resource available to carry out the replacement. This detailed approach is used primarily
to drive the next few years replacement programme, whereas the forecast expenditure for
years further out is dependent to a greater degree on the age of the asset. The objective
is to maintain asset health profiles consistent with current levels.

Failure to maintain asset health profiles consistent with current levels will, over time, lead
to a gradual reduction in reliability, increase the risk of catastrophic equipment failure,
and increased safety risks. It may alsomake maintaining the viability of the contractor
base more difficult leading to peaks and troughs in workload and costs.

The CBRM model is discussed in our asset management policy NW70.00.46 and is a
relatively recent addition to our forecasting approach. It builds on the information and
asset records that have been established from the Orion in-house model. The
development of the CBRM model required the use of internal engineering experience and
judgement in conjunction with historical asset performance/condition, to establish the
foundation for the estimates of future replacement requirements.

For a number of asset types (Urban Switchgear, rural Switchgear and ABIS) we plan to
replace a fixed number of these assets on an annual basis.

Ongoing development work regarding the application of CBRM has been disrupted as a
result of staff having to deal with earthquake related response.

2.8 Non-network analysis

We have not considered any non-network alternatives in relation to this project.

29 Cost-benefit analysis

We have not undertaken any cost benefit analysis in relation to this project.
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2.10 Other project links

However the programme is closely related to the ‘Switchgear Scheduled Maintenance
Programme’ (CPP112) and maintenance costs relating to specific assets will feed into the
replacement analysis. Also the ‘Switchgear Scheduled Maintenance Programme’ is itself
a network solution to replacement.

2.11 Obligations

Like all companies, we are subject to the general provisions a wide range of legislation; of
particular note is the Health and Safety in Employment Act 1992, which has far-reaching
impacts. Other specific safety requirements are found in the Electricity Act, the Electricity
Regulations, the Electricity Industry Act and the Building Act.

Orion aims to achieve compliance with all relevant legislation, regulations and codes of
practice that relate to how we manage our electricity distribution network, including:

o Electricity Act

e Local Government Act

o Electricity Reform Act

¢ Building Act

o Electricity Regulations

e Health and Safety in Employment Act

o Electricity (Hazards from Trees) Regulations

¢ Health and Safety in Employment Regulations
o Electricity Information Disclosure Requirements
e Public Bodies Contract Act

e NZ Electrical Codes of Practice

e Public Works Act

o Civil Defence Emergency Management Act

e Electricity Amendment Act

e Resource Management Act

o Energy Companies Act

o Electricity Industries Act

The main obligations under these Acts are contained in Orion’s statutory compliance
manual.

As a “lifeline” utility, Orion must comply with the Civil Defence Emergency Management
(CDEM) Act. The Act stipulates the responsibilities and roles of key lifeline agencies,
including Orion, with respect to emergencies or disasters.

The CDEM Act affects the way we carry out our continuity planning and how we relate to
other utilities, emergency services, local government and New Zealand’s communities.
The Act requires us to

e be able to function to the fullest possible extent during and after an emergency
¢ have plans for being able to function that can be made available to the Director of
Civil Defence Emergency Management.

We may be requested to:
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¢ help define the Crown’s CDEM goals and objectives in a National CDEM Strategy

e participate in the development of a National CDEM Plan and/or regional CDEM
Group plans

o provide technical advice on CDEM issues to the Director of Civil Defence
Emergency Management or CDEM Groups (consortia of regional authorities and
emergency services).

This means that we must:
¢ plan for, and be able to ensure continuity of service, particularly in support of
critical CDEM activities
e be capable of managing our own response to emergencies
o develop plans co-operatively to co-ordinate across our industry sector and with

other sectors
e establish relationships with CDEM groups across regions.

Our obligations under the Act are addressed in the following policies:

e Disaster Resilience Summary NW70.00.14
e Asset Risk Management NW70.60.02

3 Relevant policies and planning standards

Asset management policy NW70.00.46

¢ We have used Orion’s condition based risk management (CBRM) models and
engineering knowledge and experience to forecast asset replacement.

Procurement policy OR00.00.19 and Contract management NW73.00.03

o We follow our procurement and contract management policies to achieve value for
money by competitively tendering our work with a value over $20,000.

Delegations of authority policy OR00.00.11

e The overall budgeted expenditure for this programme is approved by the Board as
part of the overall Asset management Plan. As and when the expenditure is
incurred then approval for the actual expenditure are made in compliance with the
delegations of authority policy.

Authorised contractors NW73.10.15

e We ensure only authorised contactors are allowed access to our network (such
access may be subject to limits that can be specific to each contractor).

Health and Safety policy OR00.00.01

o We follow our health and safety requirements to ensure the safety of the public
and our personnel and contractors around our assets.

Environmental Sustainability Policy OR00.00.03

o We work towards environmental sustainability in our operations.
HV and Low Voltage Switchgear — Asset Management Report YE 2012 (NW70.00.24)
High Voltage Circuit breakers — Asset Management Report YE 2012 (NW70.00.33)
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Application of CBRM with Orion New Zealand — EA Technology Report No. 76500 Issue
1: March 2012

4 Programme description

4.1 Work to be undertaken

The work to be undertaken in this programme involves the replacement of switchgear
assets that have reached the end of their economic lives as a result of a number of
factors such as their condition, age, obsolescence, lack of spares, and/or lack of support.

The process for determining which assets need to be replaced is outlined above. The
programme is closely related to the Switchgear maintenance programme and the
attached Asset Management reports FY12 for ‘HV and LV Switchgear’ and for ‘HV Circuit
Breakers’ cover both areas. More detailed asset condition information is contained within
the CBRM spreadsheet model.

4.2 Forecast number of Assets to be replaced

The following table provides a summary of the number of units and type of switchgear to
be replaced. A detailed list is appended. The detailed list shows that we will be replacing
switchgear in at least one zone substation and in some cases two zone substations on an
annual basis. The exception being FY17.

As can be seen the average age of assets being replaced generally exceeds the IM
standard life. The large number of MSU’s being replaced in general reflects the large
number of this type of switchgear on our Network and the age profile of these units. In
FY 17 a larger number of MSU’s are programmed to be replaced as we were not
planning to carry out any 11kV Zone substation Circuit breaker replacements in that year.
As described below we will now also replace the Islington 33kV spur assets circuit
breakers in FY17.

The fitting of safety barriers to LV panels and Link boxes is forecast to be completed in
FY14
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FY15 FY16 FY17 FY18 FY19 Total Avg
Asset Types No. Age

(yrs)

IM
Standard
Life

(excludes Islington)

66/33kV switchgear - 3 - - - - 3
| Spur asset CB replacement 2 2 2 2 2 2 12

11kV Zone CB 19 15 53 - 35 52 174 49 45
| 11kV Network CB 60 52 27 57 52 37 285 48 45
| 11 kV Swgr (MSU) 2 23 42 140 34 71 312 49 40
| 11kV Swagr (Fuse Switch) 17 10 11 - 8 - 46 47 35
| 11kV Switchgear (OIS) - 6 2 - - - 8 39 40

Urban LV SWGR 80 80 80 80 80 80 480

Rural LV SWGR 55 55 55 55 55 55 330

Addington 11kV Swgr - 8 - - - - 8

4.3 Network constraints and service targets
There are no constraints expected due to forecast load.

Assets must be replaced in a timely manner. Running assets to failure (electrically or
mechanically) is not appropriate as the consequences of doing so pose a significant risk
to people and property and are very costly to rectify.

This project contributes to meeting Orion’s overall service targets (including safety) by
ensuring that assets are replaced as and when required.

4.4 Dependencies

The programme is closely related to the ‘Switchgear Scheduled Maintenance
Programme’ (CPP112).

Orion’s network architecture review may lead to a different configuration of assets being
installed at the time replacements are needed.

4.5 Programme deliverability

The ongoing replacement programme can be carried out within normal contracting
arrangements. The work in this programme is competitively tendered to selected
contractors on a conforming tender/lowest price basis. Tenders and contract works are
processed and managed by our infrastructure management group. We use a range of
contracting resources to deliver our works plan.

Our use of a number of contractors for field work is a core component of ensuring
deliverability of our programmes.

However the scheduling of the work is altered to some extent to take into account
resource constraints and network loadings. By having a smooth expenditure forecast we
try and avoid peaks and troughs in the work load for our contractors. This enables us to
achieve our medium to long term requirements and assists the contractors in their
resource planning.
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4.6 Prioritisation

Prioritisation is based on a number of factors including:
Safety to the public, our personnel and contractors

Replacement of assets as a result of immediate safety issues will be dealt with under our
emergency works contracts. Accelerated replacement of assets with known safety issues
that can be kept in service with restricted operating protocols is factored into our CBRM.

Satisfying individual or collective consumer expectations:

We consider satisfying consumers reasonable expectations as a very influential
prioritisation factor. We give priority to the constraints that are most likely to impact
consumer supply through extended or frequent outages, or compromised power quality.
This is in the context of the overall level of quality that we believe is reasonable to
provide.

Managing contractor resource constraints:

We aim to maintain a steady work flow to contractors. The contractors have a diversity of
skill sets covering different aspects of our assets and we seek to ensure that our mix of
projects, in any given year broadly aligns with that diversity. This ensures that contractor
personnel and equipment levels match our capital build program year-on-year at a
consistent level, reducing the risk of our contractors being over or under resourced.

Coordination with Transpower:

We endeavour to coordinate any major network structural changes adjacent to a grid exit
point with Transpower’'s planned asset replacement programmes, and also provide
direction to Transpower to ensure consistency with our sub-transmission upgrade plans.

Our asset replacement programme:

We determine our maintenance priorities by risk based analysis and hence by following
the general principle that the assets supplying the greatest number of consumers receive
the highest priority. We extensively review areas of the network where scheduled asset
replacement programmes occur to ensure the most efficient and cost-effective solution is
sought to fit in with the current and long-term network development structure, for example
replacement of switchgear in substations.

The risk with any type of replacement programme is that network switching or alternative
supplies (generators) will be required to off-load the assets which are to be replaced. This
leads to reduced reliability levels and increased risk of outages. We try to mitigate this by
co-ordinating replacements with other work and where possible carry out the work at
periods of lower network loading.

5 Earthquake Consequences

As a result of the earthquake activity experienced in Canterbury since September 2010
the reliability of the network has been reduced and in some areas the ability to transfer
load has been restricted. This will continue to lead to a higher than normal possibility of
outages as a result of switching the network to allow assets to be removed from service.
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Our resources were constrained following the earthquakes as staff and contractors were
diverted to deal with the immediate aftermath of the events. This resulted in a reduction in
the planned replacement programme for those years.

The data on asset condition may not have been captured as fully as a result of the
earthquakes and less time has been available to develop the replacement programmes.

6 Expenditure plan

The following chart shows our high and low voltage switchgear and high voltage circuit
breaker historical and forecast replacement expenditure in both real and nominal terms
($000). The real terms have been escalated as per methodology outlined above and in
the CPP proposal to ascertain the nominal terms. This shows that, with the exception of
an increase in FY17, capital expenditure is expected to remain relatively constant.

These expenditure forecasts do not include any contingencies. However, post earthquake
we are not currently operating under normal circumstances and new information is
constantly emerging. We have collated together all of the information we can reasonably
acquire, and used our expertise and judgement to prepare the forecasts on which this
programme is based. We anticipate however that information will emerge subsequent to
submitting this proposal which, if incorporated into our thinking, may cause us to modify
our views. The replacement programme may need to be adjusted in the future once
planning decisions regarding the CBD rebuild are refined by CERA.

Historical and forecast expenditure

$000
15,000

12,000

9,000

6,000

3,000

FYO08 FY09 FY10 FY11 FY12 FY13 FY14 FY15 FY16 FY17 FY18 FY19

®RealCapex ™ Nominal Capex

The following tables summarise our high and low voltage switchgear and high voltage
circuit breaker forecast and historical replacement expenditure in both real and nominal
terms ($000's).
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About 41% of the expenditure relates to ‘HV and LV Switchgear and 59% of the
expenditure relates to ‘HV Circuit Breakers’. The actuals in 2011 and 2012 represent a
step down from previous forecasts as a result of the earthquakes. The step up in 2013
represents a mixture of additional expenditure and a catch up on work deferred from
earlier. For example in the 2011 AMP (not published due to earthquakes) our forecast for
FY13 was $6.965m compared to the 2012 AMP forecast for FY 2013 of $9.239m.

The difference of $2.274m reflects:

o +520k (spur assets)

o +300k additional safety programme

e +70k material costs

e -200k circuit breakers

e -250k Palmers Road N0193 lost in earthquake
o -390k Springston 11kV deferred until 2015

e -250k Colombo St BNZ lost in earthquake

e +1004k 50% Milton carried over from FY12

e +216k Montrose St carried over from FY12

e +324k Wainoni Rd carried over from FY12

e +590k Simeon brought forward from FY15

o +306k New Brighton Rd No11 brought forward from FY16

While it might be expected that ongoing expenditure would drop in future years once
earthquake delayed work has been carried out, the forecast continues at a similar level to
FY13. This continued level of expenditure is due to increased levels of replacement of
assets, as a result of more assets reaching the end of their economic lives, and this is
based on the age of assets modified using engineering judgement to prioritise the spend.
This step up was originally signalled in the 2010 AMP, to occur in FY14.

The step increase in expenditure in FY17 for HV and LV switchgear is due to a significant
increase in the replacement of magnifix units. This increase was made because they are
approaching the end of their expected lifecycle. Large numbers of these units were
installed in approximately 1960 when the use of oil based switchgear started to decline.

In order to maintain a reasonably constant overall budget for total switchgear
replacement the replacement of magnifix units has been increased. Since that time the
acquisition of Transpower spur assets and the need to replace a number of 33kV circuit
breakers at Islington has required a forecast allowance for their replacement. As these
assets have not yet been acquired by us they are not included in the CBRM model.

Also in FY10 a barrier programme for switch panels was introduced for safety reasons.
This is scheduled to end in 2014.

11

Switchgear Replacement (CPP36)



Orion,

NTRINETRN

Historical expenditure (nominal)

Nominal $000 |

FYo08 FY09 FY10 FY11 FY12
Indoor circuit breakers and switchgear ' 2,450 ' 2,082 1,831 2,267 1,947
Outdoor circuit breakers and switchgear - - 2,043 337 -
11kV Disconnectors & Dropout fuses - - 384 168 271

Link Pillars & LV customer service
conne 506 1,255 1,825 2,272 937

Total 2,956 3,337 6,084 5,043 3,155

Forecast expenditure (real)

Real FY13 $000
FY14 FY15 FY16 FY17 FY18 FY19
Indoor circuit breakers and switchgear 4,785 4,574 5,871 5179 5078 5265 5,648
Outdoor circuit breakers and switchgear 829 971 1,447 1,827 3,846 1518 2,207
11kV Disconnectors & Dropout fuses 900 385 385 385 385 385 385

Link Pillars & LV customer service
conne 2,725 3,240 1,640 1,640 1,640 1,640 1,640

Total 9,239 9,170 9,343 9,031 10,949 8,808 9,880

Forecast expenditure (nominal)

Nominal $000
FY13 FY14 FY15 FY16 FY17 FY18 FY19

Indoor circuit breakers and switchgear 4,785 ' 4,825 6,210 ' 5,576 ' 5510 5681 6,326

Outdoor circuit breakers and switchgear 829 1,024 1,531 1,967 4,173 1,638 2,472
11kV Disconnectors & Dropout fuses 900 406 407 415 418 415 431

Link Pillars & LV customer service
conne 2,725 3,417 1,735 1,766 1,779 1,770 1,837

9239 9672 9882 9723 11,880 9504 11,066

7 References

Documents that should be read in conjunction with this project summary are:

e HV and Low Voltage Switchgear — Asset Management Report YE 2012
(NW70.00.24)

e High Voltage Circuit breakers — Asset Management Report YE 2012
(NW70.00.33)

o Application of CBRM with Orion New Zealand — EA Technology Report No. 76500
Issue 1 : March 2012

o Asset Management Policy NW70.00.46

o Asset Management Lifecycle budget forecasting process
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Location

BATH ST NO.23 (Unit 12)

BATH ST NO.23 (Unit 13)

BATH ST NO.23 (Unit 14)
BRISBANE ST S (Unit 2)
BRISBANE ST S (Unit 3)
BRISBANE ST S (Unit 4)
BRISBANE ST S (Unit 5)
BRISBANE ST S (Unit 6)
DURHAM ST NO.191 (Unit 1)
DURHAM ST NO.191 (Unit 2)
DURHAM ST NO.191 (Unit 3)
DURHAM ST NO.191 (Unit 4)
DURHAM ST NO.191 (Unit 5)
ESTUARY RD NO.299 (Unit 11)
ESTUARY RD NO.299 (Unit 12)
ESTUARY RD NO.299 (Unit 13)
ESTUARY RD NO.299 (Unit 14)
ESTUARY RD NO.299 (Unit 15)
ESTUARY RD NO.299 (Unit SP)
FITZGERALD AV NO.211 (Unit 13)
FITZGERALD AV NO.211 (Unit 14)
GASSON ST S (Unit 12)

GASSON ST S (Unit 13)
KILMORE ST PARK ROYAL (Unit 33)
MACKENZIE AV NO.117 (Unit 12)
MACKENZIE AV NO.117 (Unit 13)
MACKENZIE AV NO.117 (Unit 14)
MACKENZIE AV NO.117 (Unit 15)
MEMORIAL AV NO.82 (Unit 33)
RANDOLPH ST NO.55 (Unit 16)

OrionAssetl D

SWS46953
SWS46949
SWS46966
SWS46971
SWS46970
SWS46932
SWS46941
SWS46964
SWS38739
SWS46960
SWS46954
SWS46972
SWS46933
SWS54393
SWS54378
SWS54634
SWS54467
SWS54376
SWS54368
SWS54479
SWS54422
SWS54644
SWS54475
AEI77541

SWS46938
SWS46935
SWS46944
SWS46928
AEI77458

AEI77452

Orion

ysETIow

S M anuf
Category Specification Year kv
CB OCB 1964 11
CB OCB 1964 11
CB OCB 1964 11
CB OCB 1964 11
CB OoCB 1964 11
CB OoCB 1964 11
CB OoCB 1964 11
CB OoCB 1964 11
CB OoCB 1963 11
CB OCB 1964 11
CB OCB 1964 11
CB OCB 1964 11
CB OoCB 1964 11
CB OoCB 1966 11
CB OoCB 1965 11
CB OoCB 1965 11
CB OCB 1967 11
CB OCB 1965 11
CB OCB 1965 11
CB OCB 1967 11
CB OoCB 1966 11
CB OoCB 1965 11
CB OoCB 1967 11
CB OoCB 1964 11
CB OCB 1964 11
CB OCB 1964 11
CB OCB 1964 11
CB OCB 1964 11
CB OoCB 1964 11
CB OoCB 1963 11
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RANDOLPH ST NO.55 (Unit 17)
RANDOLPH ST NO.55 (Unit 18)
SEDDON ST (Unit 14)

SEDDON ST (Unit 15)

SEDDON ST (Unit 35)

SEDDON ST (Unit 36)
SHAKESPEARE RD NO.6 (Unit 15)
SHAKESPEARE RD NO.6 (Unit 16)
SHAKESPEARE RD NO.6 (Unit 17)
WILSONS RD NO.284 (Unit 1)
WILSONS RD NO.284 (Unit 2)
WILSONS RD NO.284 (Unit 3)
WINCHESTER ST S (Unit 32)
WINCHESTER ST S (Unit 33)
WINCHESTER ST S (Unit 34)
WINCHESTER ST S (Unit 35)
WOODHAM RD NO.271 (Unit 12)
WOODHAM RD NO.271 (Unit 13)
WOODHAM RD NO.271 (Unit 31)
WOODHAM RD NO.271 (Unit 32)
WOODHAM RD NO.271 (Unit 33)
WOODHAM RD NO.271 (Unit 34)
WORDSWORTH ST NO.125 (Unit 2)
WORDSWORTH ST NO.125 (Unit 3)
WORDSWORTH ST NO.125 (Unit 4)
WORDSWORTH ST NO.125 (Unit 5)
WORDSWORTH ST NO.49 (Unit 11)
WORDSWORTH ST NO.49 (Unit 12)
WORDSWORTH ST NO.49 (Unit 13)
WORDSWORTH ST NO.49 (Unit 14)
BREEZES RD N (Unit 12)
BREEZES RD N (Unit 13)
BREEZES RD N (Unit 14)
BREEZES RD N (Unit 15)

AEI77424

AEI77444

SWS54614
SWS54619
SWS54397
SWS54494
AEI77432

AEI77394

AEI77428

AEI77414

AEI77440

AEI77405

SWS54575
SWS54526
SWS54621
SWS54458
SWS54546
SWS54547
SWS54455
SWS54442
SWS54536
SWS54381
SWS46947
SWS46959
SWS46969
SWS46952
SWS54437
SWS54507
SWS54424
SWS54486
SWS72136
SWS72155
SWS72317
SWS72265
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BREEZES RD N (Unit 32)
BREEZES RD N (Unit 33)

CLYDE RD NO.146 (Unit 11)
CLYDE RD NO.146 (Unit 12)
CLYDE RD NO.146 (Unit 13)
CLYDE RD NO.146 (Unit 14)
DICKENS ST (Unit 31)

DICKENS ST (Unit 32)

DICKENS ST (Unit 33)

FERRY RD NO.331 (Unit 10)
FERRY RD NO.331 (Unit 8)
FERRY RD NO.331 (Unit9)
HORATIO ST (Unit 3)

HORATIO ST (Unit 4)

HORATIO ST (Unit 5)

HORATIO ST (Unit 6)

ILAM RD NO.115 (Unit 15)

ILAM RD NO.115 (Unit 16)

ILAM RD NO.115 (Unit 17)

ILAM RD NO.115 (Unit 18)
KILMARNOCK ST NO.44 (Unit 34)
KILMARNOCK ST NO.44 (Unit 35)
KILMARNOCK ST NO.44 (Unit 36)
KILMARNOCK ST NO.44 (Unit 37)
KINGSLEY ST NO.61 (Unit 2)
KINGSLEY ST NO.61 (Unit 3)
KINGSLEY ST NO.61 (Unit 4)
MACES RD NO.180 (Unit 2)
MACES RD NO.180 (Unit 3)
MACES RD NO.180 (Unit 4)
MACES RD NO.180 (Unit 5)
MANCHESTER ST NO.176 (Unit 19)
MANCHESTER ST NO.176 (Unit 20)
MANCHESTER ST NO.176 (Unit 21)

SWS72388
SWS72123
SWS54589
SWS54412
SWS54395
SWS54403
SWS54359
SWS54673
SWS54385
SWS54396
SWS54629
SWS54398
SWS54648
SWS54566
SWS54670
SWS54572
SWS46987
SWS46929
SWS46981
SWS46948
SWS46983
SWS46950
SWS46973
SWS46936
SWS54464
SWS54435
SWS54401
SWS54454
SWS54591
SWS54550
SWS54384
SWS54586
SWS54615
SWS54645

CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB

OoCB
OoCB
OoCB
OoCB
oCB
oCB
oCB
oCB
OCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
oCB
oCB
oCB
oCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
oCB
OoCB
OoCB

1972
1969
1968
1966
1966
1966
1965
1966
1965
1966
1968
1966
1966
1968
1966
1968
1964
1964
1964
1964
1964
1964
1964
1964
1967
1966
1966
1967
1968
1968
1965
1968
1968
1966

Switchgear Replacement (CPP36)

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54

2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
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62
62
56
56
56
56
56
56
56
56
56
56
56
56
56
56
47
47
47
56
a7
a7
a7
a7
56
56
56
56
56
56
56
56
56
56

43
46
47
49
49
49
50
49
50
49
47
49
49
a7
49
a7
51
51
51
51
51
51
51
51
48
49
49
48
a7
a7
50
a7
47
49



MANCHESTER ST NO.176 (Unit 22)

MATSONS AV (Unit 11)
RANDOLPH ST S (Unit 17)
RANDOLPH ST S (Unit 18)
RANDOLPH ST S (Unit 29)
RANDOLPH ST S (Unit 30)
RANDOLPH ST S (Unit 31)
RANDOLPH ST S (Unit 32)

ST ASAPH ST NO.455 (Unit 4)

ST ASAPH ST NO.455 (Unit 5)

ST ASAPH ST NO.455 (Unit 6)
TUAM ST NO.94 (Unit 7)

TUAM ST NO.94 (Unit 8)

TUAM ST NO.94 (Unit 9)
LISMORE ST E (Unit 32)
LISMORE ST E (Unit 33)
LISMORE ST E (Unit 34)
LISMORE ST E (Unit 35)
MATSONS AV (Unit 12)
MATSONS AV (Unit 13)
SPRINGFIELD RD NO.56 (Unit 32)
SPRINGFIELD RD NO.56 (Unit 33)
SPRINGFIELD RD NO.56 (Unit 34)
SPRINGFIELD RD NO.56 (Unit 35)
SPRINGFIELD RD NO.56 (Unit 36)
STRAVEN RD NO.103 (Unit 11)
STRAVEN RD NO.103 (Unit 12)
STRAVEN RD NO.103 (Unit 13)
STRUTHERS LN (Unit 2)
STRUTHERS LN (Unit 3)
STRUTHERS LN (Unit 4)
STRUTHERS LN (Unit 5)
STRUTHERS LN (Unit 6)
TOTARA ST (Unit 31)

SWS54647
SWS54815
SWS54402
SWS54372
SWS54474
SWS54356
SWS54382
SWS54592
SWS54404
SWS54448
SWS54433
SWS54354
SWS54379
SWS54357
SWS54533
SWS54488
SWS54628
SWS54576
SWS54469
SWS54420
SWS54601
SWS54371
SWS54616
SWS54509
SWS54370
SWS54439
SWS54451
SWS54421
SWS54391
SWS54461
SWS54545
SWS54537
SWS54410
SWS54534

CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB

OoCB
OoCB
OoCB
OoCB
oCB
oCB
oCB
oCB
OoCB
OoCB
OoCB
OCB
oCB
oCB
oCB
oCB
OoCB
OoCB
OoCB
OoCB
oCB
oCB
oCB
oCB
OCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB

1966
1967
1966
1965
1967
1965
1965
1968
1966
1967
1966
1965
1965
1965
1967
1967
1968
1968
1967
1966
1968
1965
1968
1967
1965
1967
1967
1966
1966
1967
1967
1967
1966
1967

Switchgear Replacement (CPP36)

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54

2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
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56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56

16

49
48
49
50
48
50
50
a7
49
48
49
50
50
50
49
49
48
48
49
50
48
51
48
49
51
49
49
50
50
49
49
49
50
49



TOTARA ST (Unit 32)

TOTARA ST (Unit 33)

WILMER ST NO.10 (Unit 2)
WILMER ST NO.10 (Unit 3)
WILMER ST NO.10 (Unit 4)
WILMER ST NO.10 (Unit 5)
WILMER ST NO.10 (Unit 6)
BUCHANANS RD NO.79 (Unit 1)
BUCHANANS RD NO.79 (Unit 2)
BUCHANANS RD NO.79 (Unit 3)
BUCHANANS RD NO.79 (Unit 4)
CHRISTS COLLEGE (Unit 2)
CHRISTS COLLEGE (Unit 3)
CHRISTS COLLEGE (Unit 4)
FIRESTONE (Unit 11)
FIRESTONE (Unit 12)
FIRESTONE (Unit 13)
FIRESTONE (Unit 14)
FIRESTONE (Unit 15)
FITZGERALD AV NO.93 (Unit 15)
HAMPSHIRE ST SHOPS (Unit 33)
HAMPSHIRE ST SHOPS (Unit 36)
HAMPSHIRE ST SHOPS (Unit 37)
HEREFORD ST GUARDIAN ASS (Unit 2)
HEREFORD ST GUARDIAN ASS (Unit 3)
LIVERPOOL ST CFM (Unit 2)
LIVERPOOL ST CFM (Unit 3)
LIVERPOOL ST CFM (Unit 4)
LIVERPOOL ST CFM (Unit 5)
MONTREAL ST N (Unit 31)
MONTREAL ST N (Unit 32)
MONTREAL ST N (Unit 33)
MONTREAL ST N (Unit 34)
MONTREAL ST N (Unit 35)

SWS54497
SWS54416
SWS54635
SWS54524
SWS54482
SWS54607
SWS54483
REYSLMT2902
REYSLMT2035
REYSLMT2036
REYSLMT2068
SWS54552
SWS54394
SWS54605
SWS72390
SWS72253
SWS72251
SWS72258
SWS72209
SWS72105
SWS104795
SWS72199
SWS72195
SWS72101
SWS72271
SWS54587
SWS54443
SWS54562
SWS54559
SWS54499
SWS54551
SWS54630
SWS54392
SWS54626

CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB

OoCB
OoCB
OCB
OCB
oCB
oCB
oCB
oCB
OoCB
OoCB
OoCB
OoCB
oCB
oCB
OoCB
OoCB
OoCB
OoCB
OoCB
OCB
OoCB
oCB
oCB
oCB
OoCB
OCB
OoCB
OoCB
oCB
OoCB
OoCB
OoCB
OoCB
OoCB

1967
1966
1966
1967
1967
1968
1967
1982
1970
1970
1970
1968
1966
1968
1969
1973
1973
1973
1971
1968
1978
1970
1970
1968
1973
1968
1967
1968
1968
1967
1968
1968
1966
1968

Switchgear Replacement (CPP36)

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54

2016
2016
2016
2016
2016
2016
2016
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
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56
56
56
56
56
56
56
59
55
55
55
56
56
56
62
62
62
62
62
62
62
62
62
62
62
56
56
56
56
56
56
56
56
56

49
50
50
49
49
48
49
35
47
47
47
49
51
49
48
44
44
44
46
49
39
a7
a7
49
44
49
50
49
49
50
49
49
51
49



MOORHOUSE AV NO.38 (Unit 2)
MOORHOUSE AV NO.38 (Unit 3)
MOORHOUSE AV NO.38 (Unit 4)
MOORHOUSE AV NO.38 (Unit 5)
MOORHOUSE AV NO.38 (Unit 6)

Parent for Switchgear & SG Cabinet Stock

RESERVE BANK (Unit 3)
RESERVE BANK (Unit 4)
RESERVE BANK (Unit 5)
RESERVE BANK (Unit 6)

ST JOHNS STWW (Unit 31)

ST JOHNS STWW (Unit 32)

ST JOHNS STWW (Unit 33)

ST JOHNS STWW (Unit 34)

ST JOHNS STWW (Unit 35)

ST JOHNS STWW (Unit 36)

ST JOHNS STWW (Unit 37)
WAIRAKEI RD NO.330 (Unit 33)
WAIRAKEI RD NO.330 (Unit 34)
WAIRAKEI RD NO.330 (Unit 35)
WAIRAKEI RD NO.330 (Unit 36)
WAIRAKEI RD NO.330 (Unit 37)
WAIRAKEI RD NO.330 (Unit 38)
WAIRAKEI RD NO.330 (Unit 39)
WEST WATSON AVW (Unit 11)
WEST WATSON AVW (Unit 12)
WEST WATSON AV W (Unit 13)
WEST WATSON AV W (Unit 14)
WEST WATSON AV W (Unit 15)
WICKHAM ST NO.24 (Unit 37)
BEXLEY RD NO.81 (Unit 33)
BEXLEY RD NO.81 (Unit 34)
BEXLEY RD NO.81 (Unit 35)
BEXLEY RD NO.81 (Unit 36)

SWS54429
SWS54408
SWS54452
SWS54638
SWS54571
SWS72181
SWS54623
SWS54440
SWS54617
SWS54606
SWS72109
SWS72377
SWS72372
SWS72165
SWS72382
SWS72111
SWS72373
SWS54604
SWS54596
SWS54641
SWS54476
SWS54478
SWS54642
SWS54611
SWS54558
SWS54438
SWS54563
SWS54580
SWS54631
SWS72107
SWS72229
SWS72367
SWS72169
SWS72191

CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB

OoCB
OoCB
OoCB
OoCB
oCB
oCB
oCB
oCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OCB
OCB
OCB
oCB
oCB
oCB
oCB
OoCB
OoCB
OoCB
OoCB
OoCB
oCB
oCB
oCB
OoCB
OoCB

1966
1966
1967
1966
1968
1970
1968
1967
1968
1968
1968
1975
1975
1970
1970
1968
1975
1968
1968
1967
1967
1967
1967
1968
1968
1966
1968
1968
1968
1968
1972
1975
1970
1970

Switchgear Replacement (CPP36)

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54

2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2018
2018
2018
2018
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56
56
56
56
56
62
56
56
56
56
62
62
62
62
62
62
62
56
56
56
56
56
56
56
56
56
56
56
56
62
62
62
62
62

51
51
50
51
49
a7
49
50
49
49
49
42
42
a7
a7
49
42
49
49
50
50
50
50
49
49
51
49
49
49
49
46
43
48
48



BEXLEY RD NO.81 (Unit 37)
BEXLEY RD NO.81 (Unit 38)
BURWOOD HOSPITAL (Unit 12)
BURWOOD HOSPITAL (Unit 13)
BURWOOD HOSPITAL (Unit 14)
BURWOOD HOSPITAL (Unit 15)
BURWOOD RD NO.284 (Unit 31)
BURWOOD RD NO.284 (Unit 32)
BURWOOD RD NO.284 (Unit 33)
BURWOOD RD NO.284 (Unit 34)
BURWOOD RD NO.284 (Unit 35)
CARMEN RD NO.66 (Unit 1)

CFM CANTERBURY (Unit 1)

CFM CANTERBURY (Unit 2)

CFM CANTERBURY (Unit 3)

CFM CANTERBURY (Unit 4)
HILLS RD NO.130 (Unit 12)

HILLS RD NO.130 (Unit 13)

HILLS RD NO.130 (Unit 14)

HILLS RD NO.130 (Unit 15)

HILLS RD NO.130 (Unit 16)

HILLS RD NO.130 (Unit 17)
JEFFREYS RD NO.8 (Unit 16)
JEFFREYS RD NO.8 (Unit 17)
JEFFREYS RD NO.8 (Unit 18)
JEFFREYS RD NO.8 (Unit 19)
JEFFREYS RD NO.8 (Unit 20)
LAKE TERRACE RD NO.5 (Unit 14)
LAKE TERRACE RD NO.5 (Unit 15)
LAKE TERRACE RD NO.5 (Unit 16)
LAKE TERRACE RD NO.5 (Unit 36)
LAKE TERRACE RD NO.5 (Unit 37)
LAKE TERRACE RD NO.5 (Unit 38)
LAKE TERRACE RD NO.5 (Unit 39)

SWS72170
SWS72280
SWS72157
SWS99046
SWS72316
SWS72337
SWS72234
SWS72174
SWS72343
SWS72285
SWS72173
SWS84258
SWS72137
SWS72365
SWS72393
SWS72147
SWS72133
SWS72112
SWS72197
SWS72122
SWS72139
SWS72146
SWS54578
SWS54387
SWS54481
SWS54512
SWS54649
SWS54517
SWS54493
SWS54445
SWS54600
SWS54460
SWS54561
SWS54567

CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB

OoCB
OoCB
OoCB
OoCB
oCB
oCB
oCB
oCB
OCB
OCB
OCB
OoCB
oCB
oCB
oCB
oCB
OoCB
OoCB
OoCB
OoCB
oCB
oCB
oCB
oCB
OCB
OCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB

1970
1973
1970
1977
1974
1974
1972
1970
1975
1973
1970
1970
1970
1975
1970
1970
1969
1968
1970
1969
1970
1970
1968
1965
1967
1967
1966
1967
1967
1967
1968
1967
1968
1968

Switchgear Replacement (CPP36)

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54

2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
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62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
56
56
56
56
56
56
56
56
56
56
56
56

48
45
48
41
44
44
46
48
43
45
48
48
48
43
48
48
49
50
48
49
48
48
50
53
51
51
52
51
51
51
50
51
50
50



MAYS RD NO.107 (Unit 33)
MAYS RD NO.107 (Unit 34)
MAYS RD NO.107 (Unit 35)
MAYS RD NO.107 (Unit 36)
MAYS RD NO.107 (Unit 37)
MAYS RD NO.107 (Unit 38)
MAYS RD NO.107 (Unit 39)

ORCHARD RD AIR WORKSHOP (Unit 36)
ORCHARD RD AIR WORKSHOP (Unit 44)

RADBROOK ST NO.14 (Unit 12)
RADBROOK ST NO.14 (Unit 13)
RADBROOK ST NO.14 (Unit 14)
RADBROOK ST NO.14 (Unit 15)
RADBROOK ST NO.14 (Unit 16)

HALSWELL JTN RD NO.700 (Unit 1)

MERRIN ST NO.51 (Unit 32)
MERRIN ST NO.51 (Unit 33)
MERRIN ST NO.51 (Unit 34)
MERRIN ST NO.51 (Unit 35)
OFFICE RDW (Unit 34)
OFFICE RDW (Unit 35)
OFFICE RDW (Unit 36)
OFFICE RDW (Unit 37)
OFFICE RDW (Unit 38)
OFFICE RDW (Unit 39)
OFFICE RDW (Unit 40)
OFFICERDW (Unit 41)
OFFICERD W (Unit 42)
PHILPOTTS RD NO.65 (Unit 34)
PHILPOTTS RD NO.65 (Unit 35)
PHILPOTTS RD NO.65 (Unit 36)
PHILPOTTS RD NO.65 (Unit 37)
REDRUTH AV (Unit 31)
ROWLEY AV NO.11 (Unit 36)

SWS72179
SWS72117
SWS72227
SWS72380
SWS72350
SWS72134
SWS98992

SWS100847
SWS100648

SWS72375
SWS72383
SWS72118
SWS72140
SWS72130

SWS72151A

SWS72183
SWS72150
SWS72178
SWS72104
SWS72160
SWS72277
SWS72182
SWS72131
SWS72322
SWS72211
SWS72237
SWS72161
SWS72266
SWS72176
SWS72159
SWS72349
SWS72188
SWS72175
SWS72180

CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB

OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
oCB
OoCB
OoCB
OoCB
OoCB
OoCB
oCB
oCB
oCB
oCB
OoCB
OoCB
OoCB
OoCB
oCB
oCB
oCB
oCB
OoCB
OoCB

1970
1968
1972
1969
1975
1969
1976
1977
1977
1975
1970
1968
1970
1969
1970
1970
1970
1970
1968
1970
1973
1970
1969
1974
1971
1972
1970
1973
1970
1970
1975
1970
1970
1970

Switchgear Replacement (CPP36)

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54

2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
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62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62

48
50
46
49
43
49
42
41
41
43
48
50
48
49
49
49
49
49
51
49
46
49
50
45
48
47
49
46
49
49
44
49
49
49



ROWLEY AV NO.11 (Unit 37)

SMITH ST (Unit 32)
SMITH ST (Unit 33)
SMITH ST (Unit 34)
SMITH ST (Unit 35)

ST ASAPH STW (Unit 32)
ST ASAPH STW (Unit 33)
ST ASAPH STW (Unit 34)
ST ASAPH STW (Unit 35)
ST ASAPH STW (Unit 36)
ST ASAPH STW (Unit 37)
SUVA STE (Unit 31)
SUVA STE (Unit 32)
SUVA STE (Unit 33)
SUVA STE (Unit 34)
SUVA ST E (Unit 35)
SUVA ST E (Unit 36)

MONTREAL ZONE SUB (Unit 1)
MONTREAL ZONE SUB (Unit 10)
MONTREAL ZONE SUB (Unit 11)
MONTREAL ZONE SUB (Unit 12)
MONTREAL ZONE SUB (Unit 13)
MONTREAL ZONE SUB (Unit 14)
MONTREAL ZONE SUB (Unit 15)
MONTREAL ZONE SUB (Unit 16)
MONTREAL ZONE SUB (Unit 17)
MONTREAL ZONE SUB (Unit 18)
MONTREAL ZONE SUB (Unit 2)
MONTREAL ZONE SUB (Unit 3)
MONTREAL ZONE SUB (Unit 4)
MONTREAL ZONE SUB (Unit 5)
MONTREAL ZONE SUB (Unit 6)
MONTREAL ZONE SUB (Unit 7)
MONTREAL ZONE SUB (Unit 8)

SWS72198
SWS72119
SWS72102
SWS72326
SWS72238
SWS72244
SWS72163
SWS72204
SWS72269
SWS72190
SWS72158
SWS72243
SWS72381
SWS72129
SWS72348
SWS72314
SWS72218
BRU63431-6
BRU63431-15
BRU63431-16
BRU63431-17
BRU63431-18
BRU63431-2
BRU63431-3
BRU63431-4
BRU63431-19
BRU63431-5
BRU63431-7
BRU63431-8
BRUG63431-9
BRU63431-10
BRU63431-11
BRU63431-1
BRU63431-13

CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB

OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OCB
oCB
oCB
oCB
oCB
OCB
OoCB
OoCB
OoCB
oCB
oCB
oCB
oCB
OoCB
OoCB
OoCB
OoCB
oCB
oCB
oCB
oCB
OoCB
OoCB

1970
1970
1968
1974
1972
1973
1970
1971
1973
1970
1970
1973
1970
1969
1975
1974
1971
1963
1963
1963
1963
1963
1963
1963
1963
1963
1963
1963
1963
1963
1963
1963
1963
1963

Switchgear Replacement (CPP36)

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70

2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
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62
62
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62
62
62
43
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43
43
43
43
43
43
43
43
43
43
43
43
43
43
43

49
49
51
45
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46
49
48
46
49
49
46
49
50
44
45
48
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51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51



MONTREAL ZONE SUB (Unit 9)
MONTREAL ZONE SUB (Unit SP)

HAREWOOD ZONE SUB

HAREWOOD ZONE SUB

HAREWOOD ZONE SUB

HAREWOOD ZONE SUB

HAREWOOD ZONE SUB

HAREWOOD ZONE SUB

HAREWOOD ZONE SUB

HAREWOOD ZONE SUB

HAREWOOD ZONE SUB

SPRINGSTON ZONE SUB
SPRINGSTON ZONE SUB
SPRINGSTON ZONE SUB
SPRINGSTON ZONE SUB
SPRINGSTON ZONE SUB
SPRINGSTON ZONE SUB
BISHOPDALE ZONE SUB
BISHOPDALE ZONE SUB
BISHOPDALE ZONE SUB
BISHOPDALE ZONE SUB
BISHOPDALE ZONE SUB
BISHOPDALE ZONE SUB
BISHOPDALE ZONE SUB
BISHOPDALE ZONE SUB
BISHOPDALE ZONE SUB
BISHOPDALE ZONE SUB
BISHOPDALE ZONE SUB
BISHOPDALE ZONE SUB
BISHOPDALE ZONE SUB
BISHOPDALE ZONE SUB
BISHOPDALE ZONE SUB
BISHOPDALE ZONE SUB
BISHOPDALE ZONE SUB

(Unit 105)
(Unit 110)
(Unit 111)
(Unit 112)
(Unit 120)
(Unit 121)
(Unit 122)
(Unit 123)
(Unit 124)
(Unit 110)
(Unit 111)
(Unit 112)
(Unit 113)
(Unit 114)
(Unit 115)
(Unit 1)
(Unit 10)
(Unit 11)
(Unit 12)
(Unit 13)
(Unit 14)
(Unit 15)
(Unit 16)
(Unit 17)
(Unit 18)
(Unit 2)
(Unit 3)
(Unit 4)
(Unit 5)
(Unit 6)
(Unit 7)
(Unit 8)

BRU63431-14
BRU63431-12
AEI92488-A1
AEI81004
AEI88908-A6
AEI78325
AEI78324
AEI92489-A2
AEI88906-A8
AEI78321
AEI78323
REYSLMT1607
REYSLMT1618
REYSLMT847
REYSLMT1621
REYSLMT1612
REYSLMT1620
BRU64653-11
BRU64653-17
BRUG64657-2
BRU64653-12
BRU64653-13
BRU64653-14
BRU64653-18
BRU64653-16
BRU64653-10
BRUG64653-2
BRUG64653-8
BRUG64653-3
BRU64653-4
BRUG64653-5
BRUG64653-6
BRUG64653-7
BRU64653-15

CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB

OoCB
OoCB
OoCB
OoCB
oCB
OoCB
OoCB
oCB
OoCB
OoCB
OoCB
OoCB
oCB
oCB
oCB
oCB
OoCB
OoCB
OoCB
OoCB
oCB
oCB
oCB
oCB
OoCB
OoCB
OoCB
OoCB
oCB
oCB
oCB
oCB
OoCB
OoCB

1963
1963
1965
1965
1965
1964
1964
1965
1965
1964
1964
1975
1975
1975
1975
1975
1975
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966

Switchgear Replacement (CPP36)

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70

2014
2014
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
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46
46
46
46
46
46
46
46
46
46
46
46
46
46
46
46
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51
50
50
50
51
51
50
50
51
51
40
40
40
40
40
40
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50



BISHOPDALE ZONE SUB (Unit 9)
BISHOPDALE ZONE SUB (Unit SP)

FOSTER ZONE SUB (Unit 10)
FOSTER ZONE SUB (Unit 11)
FOSTER ZONE SUB (Unit 12)
FOSTER ZONE SUB (Unit 13)
FOSTER ZONE SUB (Unit 14)
FOSTER ZONE SUB (Unit 15)
FOSTER ZONE SUB (Unit 16)
FOSTER ZONE SUB (Unit 17)
FOSTER ZONE SUB (Unit 18)
FOSTER ZONE SUB (Unit 19)
FOSTER ZONE SUB (Unit 20)
FOSTER ZONE SUB (Unit 21)
FOSTER ZONE SUB (Unit 22)
FOSTER ZONE SUB (Unit 8)

FOSTER ZONE SUB (Unit 9)

FOSTER ZONE SUB (Unit SP)

SPREYDON ZONE SUB
SPREYDON ZONE SUB
SPREYDON ZONE SUB
SPREYDON ZONE SUB
SPREYDON ZONE SUB
SPREYDON ZONE SUB
SPREYDON ZONE SUB
SPREYDON ZONE SUB
SPREYDON ZONE SUB
SPREYDON ZONE SUB
SPREYDON ZONE SUB
SPREYDON ZONE SUB
SPREYDON ZONE SUB
SPREYDON ZONE SUB
SPREYDON ZONE SUB
SPREYDON ZONE SUB

(Unit 1)
(Unit 10)
(Unit 11)
(Unit 12)
(Unit 13)
(Unit 14)
(Unit 15)
(Unit 16)
(Unit 17)
(Unit 18)
(Unit 2)
(Unit 3)
(Unit 4)
(Unit 5)
(Unit 6)
(Unit 7)

BRU64653-9
BRUG64653-1
AEI77457
AEI77456
AEI77462
AEI77425
AEI77395
AEI83226
AEI77442
AEI80042
AEI87636
AEI77431
AEI87661
AEI86068
AEI84044
AEI77410
AEI77461
AEI77769
BRUG64651-7
BRUG64651-5
BRUG64651-2
BRU64655-15
BRUG64651-6
BRU64651-18
BRUG64655-12
BRU64651-4
BRU64651-9
BRUG64655-6
BRU64651-8
BRUG64655-3
BRU64651-11
BRU64651-10
BRUG64655-18
BRU64651-17

CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB

OoCB
OoCB
OoCB
OoCB
oCB
oCB
oCB
oCB
OoCB
OoCB
OoCB
OoCB
oCB
oCB
oCB
oCB
OCB
OoCB
OoCB
OoCB
oCB
oCB
oCB
oCB
OoCB
OoCB
OoCB
OoCB
oCB
oCB
oCB
oCB
OoCB
OoCB

1966
1966
1964
1964
1964
1963
1963
1965
1963
1965
1965
1963
1965
1965
1965
1963
1964
1964
1966
1966
1966
1967
1967
1966
1967
1966
1966
1966
1966
1966
1966
1966
1967
1966

Switchgear Replacement (CPP36)

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70

2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
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46
46
62
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62
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62
62
62
62
62
62
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43

23

50
50
52
52
52
53
53
51
53
51
51
53
51
51
51
53
52
52
50
50
50
49
49
50
49
50
50
50
50
50
50
50
49
50



SPREYDON ZONE SUB (Unit 8)
SPREYDON ZONE SUB (Unit 9)

DALLINGTON ZONE SuB
DALLINGTON ZONE SuB
DALLINGTON ZONE SUB
DALLINGTON ZONE SUB
DALLINGTON ZONE SUB
DALLINGTON ZONE SUB
DALLINGTON ZONE SuB
DALLINGTON ZONE SuB
DALLINGTON ZONE SuB
DALLINGTON ZONE SuB
DALLINGTON ZONE SUB
DALLINGTON ZONE SUB
DALLINGTON ZONE SUB
DALLINGTON ZONE SUB
DALLINGTON ZONE SuB
DALLINGTON ZONE SuB
DALLINGTON ZONE SuB
DALLINGTON ZONE SuB
DALLINGTON ZONE SUB
DALLINGTON ZONE SUB
DALLINGTON ZONE SUB
DALLINGTON ZONE SUB
DALLINGTON ZONE SuB
DALLINGTON ZONE SuB
DALLINGTON ZONE SuB
DALLINGTON ZONE SuB
DALLINGTON ZONE SUB
DALLINGTON ZONE SUB
DALLINGTON ZONE SUB

(Unit 1)
(Unit 10)
(Unit 11)
(Unit 12)
(Unit 13)
(Unit 14)
(Unit 15)
(Unit 16)
(Unit 18)
(Unit 19)
(Unit 2)
(Unit 20)
(Unit 21)
(Unit 22)
(Unit 23)
(Unit 24)
(Unit 25)
(Unit 26)
(Unit 3)
(Unit 4)
(Unit 5)
(Unit 6)
(Unit 7)
(Unit 8)
(Unit 9)
(Unit SP1)
(Unit SP2)
(Unit SP4)
(Unit SP5)

MIDDLETON ZONE SUB (Unit 1)
MIDDLETON ZONE SUB (Unit 2)
MIDDLETON ZONE SUB (Unit 3)

BRU64651-12
BRU64651-16
SWS73636
SWS73641
SWS73631
SWS73642
SWS73633
SWS73632
GEC88307-A1
GEC88216
GEC88307-A7
GEC88307-A4
SWS73644
GEC88308-A4
GEC88784-A1
GEC88307-A2
GEC89665-A1
GEC88308-A2
GEC88307-A3
GEC74333-A5
SWS73639
SWS73640
SWS73635
SWS73638
SWS73637
SWS73634
SWS73643
GEC88307-A5
GEC88307-A6
SWS73604
SWS81344
GEC88089
GEC92489-A3
GEC84288C1

CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB

OoCB
OoCB
OoCB
OoCB
oCB
oCB
oCB
oCB
OoCB
OoCB
OoCB
OoCB
oCB
oCB
oCB
oCB
OoCB
OoCB
OoCB
OoCB
oCB
oCB
oCB
oCB
OoCB
OoCB
OoCB
OoCB
oCB
OoCB
OoCB
oCB
OoCB
OoCB

1966
1966
1969
1969
1969
1969
1969
1969
1972
1972
1972
1972
1969
1972
1972
1972
1972
1972
1972
1977
1969
1969
1969
1969
1969
1969
1969
1972
1972
1969
1969
1970
1965
1970

Switchgear Replacement (CPP36)

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70

2016
2016
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
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43
43
62
62
62
59
62
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59
62
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62
62
62
62
62
62
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62
59
62
62
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62
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62
62
62
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24

50
50
49
49
49
49
49
49
46
46
46
46
49
46
46
46
46
46
46
41
49
49
49
49
49
49
49
46
46
49
49
48
53
48



MIDDLETON ZONE SUB (Unit 4)
MIDDLETON ZONE SUB (Unit 5)
MIDDLETON ZONE SUB (Unit 6)

HAWTHORNDEN ZONE SUB
HAWTHORNDEN ZONE SUB
HAWTHORNDEN ZONE SUB
HAWTHORNDEN ZONE SUB
HAWTHORNDEN ZONE SUB
HAWTHORNDEN ZONE SUB
HAWTHORNDEN ZONE SUB
HAWTHORNDEN ZONE SUB
HAWTHORNDEN ZONE SUB
HAWTHORNDEN ZONE SUB
HAWTHORNDEN ZONE SUB
HAWTHORNDEN ZONE SUB
HAWTHORNDEN ZONE SUB
HAWTHORNDEN ZONE SUB
HAWTHORNDEN ZONE SUB
HAWTHORNDEN ZONE SUB
HAWTHORNDEN ZONE SUB
HAWTHORNDEN ZONE SUB
HAWTHORNDEN ZONE SUB
HAWTHORNDEN ZONE SUB
HAWTHORNDEN ZONE SUB
HAWTHORNDEN ZONE SUB
HAWTHORNDEN ZONE SUB
HAWTHORNDEN ZONE SUB
HAWTHORNDEN ZONE SUB
HAWTHORNDEN ZONE SUB
HAWTHORNDEN ZONE SUB
HAWTHORNDEN ZONE SUB

(Unit 1)
(Unit 10)
(Unit 11)
(Unit 12)
(Unit 13)
(Unit 14)
(Unit 15)
(Unit 16)
(Unit 17)
(Unit 18)
(Unit 19)
(Unit 2)
(Unit 20)
(Unit 21)
(Unit 22)
(Unit 23)
(Unit 24)
(Unit 25)
(Unit 26)
(Unit 3)
(Unit 4)
(Unit 5)
(Unit 6)
(Unit 7)
(Unit 8)
(Unit 8)
(Unit 9)
(Unit SP1)

HEATHCOTE ZONE SUB (Unit SP3)

KNOX ZONE SUB (Unit 1)
KNOX ZONE SUB (Unit 10)

GEC85411
GEC88114
GEC88000
SWS73605
SWS73610
SWS73611
SWS73609
SWS73608
SWS73616
GEC88309-A5
GEC88312-A8
GEC88309-A8
GEC88309-A10
GEC88309-A9
SWS73768
GEC88312-A2
GEC88309-A4
GEC88784-A2
GEC86153-A4
GEC88312-A6
GEC88309-A14
GEC88312-A7
SWS81342
SWS73606
SWS73619
SWS73603
SWS73614
SWS73615
SWS73607
SWS73613
SWS73612
SWS73591
STA68-198
STA68-203

CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB

OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
oCB
oCB
OoCB
oCB
OoCB
OoCB
OoCB
OoCB
oCB
oCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
OoCB
oCB
OCB
OoCB

1970
1970
1970
1969
1969
1969
1969
1969
1969
1972
1972
1972
1972
1972
1969
1972
1972
1972
1972
1972
1972
1972
1969
1969
1969
1969
1969
1969
1969
1969
1969
1969
1969
1969

Switchgear Replacement (CPP36)

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70

2018
2018
2018
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
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KNOX ZONE SUB (Unit 11)

KNOX ZONE SUB (Unit 12)

KNOX ZONE SUB (Unit 13)

KNOX ZONE SUB (Unit 14)

KNOX ZONE SUB (Unit 15)

KNOX ZONE SUB (Unit 16)

KNOX ZONE SUB (Unit 17)

KNOX ZONE SUB (Unit 18)

KNOX ZONE SUB (Unit 19)

KNOX ZONE SUB (Unit 2)

KNOX ZONE SUB (Unit 20)

KNOX ZONE SUB (Unit 21)

KNOX ZONE SUB (Unit 3)

KNOX ZONE SUB (Unit 4)

KNOX ZONE SUB (Unit 5)

KNOX ZONE SUB (Unit 6)

KNOX ZONE SUB (Unit 7)

KNOX ZONE SUB (Unit 8)

KNOX ZONE SUB (Unit 9)

KNOX ZONE SUB (Unit SP1)
KNOX ZONE SUB (Unit SP2)
BRANSTON ST NO.32 (Unit 51)
BRANSTON ST NO.76 (Unit 41)
BRANSTON ST NO.76 (Unit 42)
FITZGERALD AV NO.211 (Unit 15)
FITZGERALD AV NO.211 (Unit 16)
FITZGERALD AV NO.211 (Unit 61)
GASSON ST S (Unit 14)

GASSON ST S (Unit 15)

SEDDON ST (Unit 16)
SEDDON ST (Unit 17)
SEDDON ST (Unit 18)
SEDDON ST (Unit 37)
SEDDON ST (Unit 38)

STA68-213
STA68-207
STA68-201
STA68-210
STA69-680
STA68-206
STA68-200
STA68-218
STA68-217
STA68-215
STA68-202
STA68-205
STA68-196
STA68-208
STA68-211
STA68-216
STA68-209
STA68-197
STA68-214
STA68-195
STA68-204
HAZ3B734
STA69-3865
STA69-3864
BRUO097-052
BRUO097-047
HAZ11179
BRUO087-032
BRUO087-026
BRU64298-92
BRU64298-85
BRU64298-64
BRUG4298-71
BRUG4298-66

CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT

OoCB
OoCB
OoCB
OoCB
oCB
oCB
oCB
oCB
OoCB
OCB
OoCB
OoCB
oCB
oCB
oCB
oCB
OCB
OCB
OCB
OoCB
OoCB
AlU

FSW
FSW
FSW
FSW
AlU

FSW
FSW
FSW
FSW
FSW
FSW
FSW

1969
1969
1969
1969
1969
1969
1969
1969
1969
1969
1969
1969
1969
1969
1969
1969
1969
1969
1969
1969
1969
1970
1969
1969
1967
1967
1969
1967
1967
1966
1966
1966
1966
1966

Switchgear Replacement (CPP36)

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
24
24
24
24
24
24
24
24
24
24
24
24
24

2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2019
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
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SEDDON ST (Unit 39)

SEDDON ST (Unit 40)
WINCHESTER ST S (Unit 36)
WINCHESTER ST S (Unit 37)
WINCHESTER ST S (Unit 38)
WOODHAM RD NO.271 (Unit 14)
BLENHEIM RD NO.8 (Unit 31)
BLENHEIM RD NO.8 (Unit 32)
BLENHEIM RD NO.8 (Unit 33)
BLENHEIM RD NO.8 (Unit 34)
BLENHEIM RD NO.8 (Unit 35)
BREEZES RD N (Unit 34)
BREEZES RD N (Unit 35)
BREEZES RD N (Unit 36)
BREEZES RD N (Unit 51)
CAMELIA PL NO.2 (Unit 51)
CHAPMANS RD NO.41 (Unit 51)
CLIPPER PL (Unit 51)
CUTHBERTS RD KIWI BACON (Unit 51)
FRANCIS AV (Unit 51)
HAMILTON AV NO.90 (Unit 51)
HAWKE ST SCHOOL (Unit 51)
HELANCA AV NO.3 (Unit 51)
HEYWOOD TR (Unit 51)
KINGSLEY ST NO.61 (Unit 51)
LEITCH ST (Unit 51)
MACAULAY ST (Unit 51)
MACES RD NO.120A (Unit 51)
MATAI ST CHATEAU (Unit 31)
MATAI ST CHATEAU (Unit 32)
MATAI ST CHATEAU (Unit 33)
MATAI ST CHATEAU (Unit 34)
MATAI ST WEST NO.84 (Unit 51)
MATSONS AV (Unit 14)

BRUG64298-60
BRU107-072
BRU107-088
BRU107-086
BRU107-090
BRU64298-04
L&CJ475324
L&CGF375268
L&CJ475311
L&CGF375140
L&CJ477699
BRU107-084
BRU64298-55
BRU64298-56
HAZ3B150
HAZ5896
HAZ5421
HAZ5411
HAZ5442
HAZ5422
HAZ5436
HAZ5410
HAZ5440
HAZ5443
HAZD183
HAZ5441
HAZ5424
HAZD122
L&CJI477703
L&CGF375029
L&CJI475048
L&CJI475041
HAZ8261
BRUG64298-18

SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT

FSW
FSW
FSW
FSW
FSW
FSW
oIS
FSW
(O]
FSW
(O]
FSW
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1966
1967
1967
1967
1967
1965
1975
1975
1975
1975
1977
1967
1966
1966
1970
1966
1966
1966
1966
1966
1966
1966
1966
1966
1973
1966
1966
1972
1977
1975
1975
1975
1968
1965

Switchgear Replacement (CPP36)

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
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49
42
49
49
43
38
40
40
40
47
50



MATSONS AV (Unit 15)
MILLBROOK FLATS (Unit 51)
MOUNTFORT ST (Unit 51)
NEWTOWN ST NO.15 (Unit 51)
PARKLANDS DR N (Unit 51)
RANDOLPH ST S (Unit 15)
RANDOLPH ST S (Unit 16)

BRU64298-07
HAZ5408
HAZ5406
HAZ5416
HAZ5426
BRUO097-042
BRU64298-36

RICCARTON RACECOURSE KITCHEN (Unit51) HAZ5617

WESTON RD NO.204 (Unit 51)
WILSONS RD POOL (Unit 51)
WOODCHESTER HOME (Unit 51)
ARRAN CR NO.6 (Unit 51)
BALCAIRN ST NO.24 (Unit 51)
BALCAIRN ST NO.59 (Unit 51)
BALFOUR TR NO.9 (Unit 51)
BARLOW ST N (Unit 51)
BEALEY AV CARLTON (Unit 51)
BERESFORD ST E (Unit 51)
BERESFORD STW (Unit 51)
BERMUDA DR NO.25 (Unit 51)
BRIXTON ST NO.5 (Unit 51)
CHALMERS ST NO.15 (Unit 51)
CHARTWELL ST N (Unit 51)
CHEYENNE ST NO.70 (Unit 51)
COLMAN AV NO.72 (Unit 51)
DENISE CR NO.18 (Unit 51)
DONCASTER ST NO.38 (Unit 51)
GLADSON AV NO.42 (Unit 51)
GREENHAVEN DR NO.58 (Unit 51)
HEWITTS RD N (Unit 51)

KAHU RD NO.33 (Unit 51)
KEYES RD NO.270 (Unit 51)
MABEL HOWARD PL (Unit 51)
MATAI ST GIRLS HIGH (Unit 31)

HAZ5430
HAZ5439
HAZ5418
HAZ3B145
HAZ3B164
HAZ3B106
HAZ3B245
HAZ3B102
HAZ3B272
HAZ9362
HAZ3B101
HAZ7758
HAZ11171
HAZ7764
HAZ9346
HAZ7782
HAZ7787
HAZ7781
HAZ7761
HAZ7766
HAZ9358
HAZ9344
HAZ9360
HAZ9350
HAZ9345
L&CJI477707

SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT

Orion
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AlU
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AlU
AlU
AlU
AlU
AlU
QOIS

1965
1966
1966
1966
1966
1967
1965
1966
1966
1966
1966
1970
1970
1970
1970
1970
1970
1967
1970
1967
1969
1967
1967
1967
1967
1967
1967
1967
1967
1967
1967
1967
1967
1977

Switchgear Replacement (CPP36)

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
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24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
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24
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24
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2015
2015
2015
2015
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2016
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2016
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2016
2016
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2016
2016
2016
2016
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2016
2016
2016
2016
2016
2016
2016
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49
49
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39



MATAI ST GIRLS HIGH (Unit 32)
MATAI ST GIRLS HIGH (Unit 33)
MATSONS AV (Unit 51)
OLDWOOD ST S (Unit 51)
OXFORD TR NO.160 (Unit 36)
OXFORD TR NO.160 (Unit 37)
PENRITH AV (Unit 51)

PERTH ST (Unit 51)

PIMLICO PL (Unit 51)
RAMAHANA RD NO.40 (Unit 51)
RICCARTON HOUSE (Unit 51)
RILEY CR (Unit 51)

RIVERLAW TR NO.108 (Unit 51)
RIVERLAW TR NO.342 (Unit 51)
ROSWELL PL NO.2 (Unit 51)
SOUTHAMPTON ST NO.181 (Unit 51)
STORRY PL (Unit 51)

TASMAN PL (Unit 51)
THERESE ST (Unit 12)
THERESE ST (Unit 13)
THERESE ST (Unit 14)
THERESE ST (Unit 15)
THERESE ST (Unit 36)
THERESE ST (Unit 37)
THERESE ST (Unit 38)
THERESE ST (Unit 39)
THORNTON ST (Unit 51)
TOTARA ST (Unit 51)

TUAM ST NO.230 (Unit 51)
VIVIAN ST NO.73 (Unit 51)
WEST WATSON AV E (Unit 51)
WILMER ST NO.19 (Unit 51)
ABBERLEY CR (Unit 51)
ADAMS PL (Unit 51)

L&CGF375218
L&CJ477701
HAZ11133
HAZ9348
BRU107-079
BRU107-074
HAZ9353
HAZ5404
HAZ9352
HAZ9342
HAZ5433
HAZ5425
HAZ5409
HAZ9343
HAZ5895
HAZ5419
HAZ5405
HAZ5428
BRU107-065
BRUO097-043
BRU097-034
BRUO097-045
BRU64298-39
BRU64298-44
BRU107-093
BRU107-089
HAZ9349
HAZES59
HAZ9359
HAZ9341
HAZ9347
HAZ11129
HAZ9413
HAZ9380

SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
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SWIT
SWIT
SWIT
SWIT
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SWIT
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1975
1977
1968
1967
1967
1967
1967
1966
1967
1967
1966
1966
1966
1967
1966
1966
1966
1966
1967
1967
1967
1967
1965
1965
1967
1967
1967
1974
1967
1967
1967
1968
1968
1968

Switchgear Replacement (CPP36)
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11
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2016
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2016
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ALBANY ST (Unit 51)
AMBLESIDE DR NO.23 (Unit 51)
AMYES RD NO.24 (Unit 51)
ARMAGH ST NO.181 (Unit 51)
ASHBOURNE ST (Unit 51)
ASHCROFT PL (Unit 51)
AURORA ST NO.26 (Unit 51)
AVONHEAD PARK (Unit 51)
AVONSIDE DR NO.550 (Unit 51)
BARCLAY PL (Unit 51)

BEACH RD NO.87 (Unit 51)

BEALEY AV SOUTHERN CROSS (Unit 51)

BLAKEHALL PL (Unit 51)
BLENHEIM RD NO.295 (Unit 51)
BLIGHS RD NO.123 (Unit 51)
BOWHILL RD E (Unit 51)
BROUGHAM ST NO.273 (Unit 51)
BROUGHAM ST NO.99 (Unit 51)
CAMBRIDGE TR NO.79 (Unit 51)
CANON ST NO.71 (Unit 51)
CANTERBURY COURT (Unit 51)
CARDOME ST (Unit 51)
CHARTWELL ST NO.64 (Unit 51)
CHRISTS COLLEGE (Unit 51)
CRANFORD ST NO.297 (Unit 51)
CRESSWELL AV (Unit 51)
CURRIES RD NO.51 (Unit 51)
DALGLISH PL (Unit 51)
DEEPDALE ST NO.11 (Unit 51)
DISRAELI ST NO.31 (Unit 51)
DOMAIN TR (Unit 51)

DONALD PL (Unit 51)

DYMOCK PL (Unit 51)
EFFINGHAM ST N (Unit 51)

HAZ9401
HAZ9363
HAZ9418
HAZ9383
HAZ9367
HAZ9366
HAZ9436
HAZ11122
HAZ11112
HAZ9392
HAZ9410
HAZ11144
HAZ9408
HAZ9369
HAZ11156
HAZ11150
HAZ9421
HAZ11127
HAZ11113
HAZ11100
HAZ9424
HAZ11155
HAZ9407
HAZ11194
HAZ9390
HAZ9422
HAZ11189
HAZ11151
HAZ9365
HAZ11192
HAZ9378
HAZ9409
HAZ9402
HAZ9412

SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
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SWIT
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Switchgear Replacement (CPP36)
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EFFINGHAM ST WW (Unit 51)
EGLINTON ST S (Unit 51)
ELLESMERE COLLEGE (Unit 51)
EMMETT STS (Unit 51)
FAIRFORD ST (Unit 51)
FARRINGTON AV NO.108 (Unit 51)
FARRINGTON AV SHOPS N (Unit 51)
FENHALL ST (Unit 51)

FERN DR (Unit 51)

FORTUNE ST NO.17 (Unit 51)
FUSILIER ST NO.2 (Unit 51)
GARDEN RD (Unit 51)
GLENROWAN AV (Unit 51)
GLYNNE CR (Unit 51)
GREENHAVEN DR S (Unit 51)
GREERSRD S (Unit 51)

GUILD ST CHURCHILL COURTS (Unit 51)
GUINNESS CR E (Unit 51)
HAREWOOD RD NO.210 (Unit 51)
HARROW ST (Unit 51)
HARTFORD ST (Unit 51)
HARTNELL PL (Unit 51)
HEATHRIDGE PL NO.59 (Unit 51)
HEATON ST EAST (Unit 51)
HELANCA AV LEISUREWEAR (Unit 51)
HELMSDALE ST (Unit 51)
HEREFORD ST NO.31 (Unit 51)
HEREFORD ST NO.501 (Unit 51)
HILLVIEW RD (Unit 51)

HOANI ST EAST (Unit 51)

HOOD ST (Unit 51)

HOPE ST (Unit 51)

ILAM RD NO.395 (Unit 51)

ILAM RD NO.488 (Unit 51)

HAZ9355
HAZ8394
HAZ11137
HAZ11152
HAZC029
HAZ9406
HAZ11099
HAZ11101
HAZ11158
HAZ11128
HAZ9393
HAZ9437
HAZ9396
HAZ9411
HAZ9379
HAZ11124
HAZ9398
HAZ11135
HAZ11136
HAZ9376
HAZ9397
HAZ9400
HAZ11132
HAZ9399
HAZ9414
HAZ9438
HAZ9382
HAZ11102
HAZ9426
HAZ11125
HAZ9372
HAZ11154
HAZ11148
HAZ11149

SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
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1968
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1968
1968
1968
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1968
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1968
1968

Switchgear Replacement (CPP36)
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ILAM RD ROCHESTER HALL (Unit 51)
ILFRACOMBE PL (Unit 51)

JELLIE PARK (Unit 51)

JELLIE POOL (Unit 51)

JOHNSON ST DEPOT (Unit 51)

KING EDWARD TR NO.27 (Unit 51)
LAKE TERRACE RD NO.30 (Unit 51)
LANGDONS RD NO.152 (Unit 51)
LEINSTER RDW (Unit 51)

LUNNS RD NO.51 (Unit 51)

MASCOT PL (Unit 51)

MORLEY ST (Unit 51)
MOUNTBATTEN ST (Unit 51)

NEW BRIGHTON RD NO.144 (Unit 51)
NEW BRIGHTON RD W (Unit 51)
NICHOLLS RD NO.9 (Unit 51)

NORTH AVON RD (Unit 51)
NORWOOD ST (Unit 51)

OAK ST (Unit 51)

O'LEARY ST (Unit 51)

OPIHI ST (Unit 51)

ORCHARD RD AIRWAYS CORP (Unit 51)
PAPANUI RD NO.88 (Unit 51)
PHILPOTTS RD NO.23 (Unit 51)
POWELL CR (Unit 51)

RENWICK PL (Unit 51)

RETREAT RDW (Unit 51)

RIVER RD NO.49 (Unit 51)
ROLLESTON AV MUSEUM T1 (Unit 51)
ROLLESTON AV N (Unit 51)
ROSEDALE PL (Unit 51)

RUSSELL ST NO.32 (Unit 51)
SEDDON ST T1 (Unit 51)

SHEFFIELD CR NO.15B (Unit 51)

HAZ11120
HAZ9368
HAZ11196
HAZ9428
HAZ9371
HAZ9432
HAZ3B047
HAZ11142
HAZ11160
HAZ11187
HAZ9420
HAZ11195
HAZ9375
HAZ9388
HAZ11161
HAZ9416
HAZ11116
HAZ11140
HAZ11115
HAZ9391
HAZ9415
HAZ9417
HAZ11138
HAZ11110
HAZ11130
HAZ9373
HAZ11193
HAZ9385
HAZ11188
HAZ11131
HAZ9425
HAZ11118
HAZ9429
HAZ9381
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SWIT
SWIT
SWIT
SWIT
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1970
1968
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Switchgear Replacement (CPP36)
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SHEFFIELD CR NO.15C (Unit 51)
SHIRLEY INTERMEDIATE (Unit 51)
SHIRLEY RD EXCHANGE (Unit 51)
SHREWSBURY ST N (Unit 51)
SHREWSBURY ST S (Unit 51)
SOLWAY AV COLLEGE NO.4 (Unit
SOMERS PL (Unit 51)

ST ANDREWS SQ (Unit 51)

ST JOHNS STWW (Unit 51)
STACKHOUSE AV N (Unit 51)
STAFFORDSHIRE ST (Unit 51)
STANTON CR NO.6 (Unit 51)
STAPLETONS RD NO.96 (Unit 51)
STRATFORD ST NO.26 (Unit 51)
STRAVEN RD NO.13 (Unit 51)
STURROCKS RD NO.71 (Unit 51)
TANNER ST (Unit 51)

TATTERSALLS LN E SIDE (Unit 51)

HAZNV003
HAZ11159
HAZ11157
HAZ9386
HAZ11103
51) HAZ11119
HAZ9377
HAZ11117
HAZ11190
HAZ9389
HAZ9374
HAZ11146
HAZ11109
HAZ11104
HAZ8259
HAZ9430
HAZ11111
HAZ9384

TERRACE DOWNS LAKESIDE VILLAS (UNIT

51)

THORNYCROFT ST (Unit 51)
TREFFERS RD NO.66 (Unit 51)
TREFFERS RD NO.79 (Unit 51)
TUAM ST NO.340 (Unit 51)
WAI-ITI TR NO.52 (Unit 51)
WAIMEA TR NO.179 (Unit 51)
WAINONI RD NO.124 (Unit 51)
WAIRAKEI RD TAITS (Unit 51)
WALES ST NO.47 (Unit 51)
WARATAH ST NO.25 (Unit 51)
WATERLOO RD NO.148A (Unit 51)
WATTS RD NO.18 (Unit 51)
WEST WATSON AV W (Unit 51)
WICKHAM ST NO.67 (Unit 51)

HAZ9419
HAZ9404
HAZ9405
HAZ11153
HAZ11098
HAZ11141
HAZ11108
HAZ9435
HAZ9431
HAZ9354
HAZ9395
HAZ7757
HAZ11145
HAZ11107
HAZ11114
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SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
SWIT
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Switchgear Replacement (CPP36)
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RADBROOK ST NO.14 (Unit 51)
REDGRAVE ST (Unit 51)
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MARCH PL NO.9 (Unit 51)

MARY MCLEAN PL (Unit 51)
MASON PL (Unit 51)
MCDOUGAL AV (Unit 51)
MCINTYRE ST (Unit 51)
MEMORIAL AV NO.17 (Unit 51)
MEMORIAL AV NO.546 (Unit 51)
MONOWAI CR (Unit 51)

OFFICE RD NO.135 (Unit 51)
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TOWER ST SHOPS (Unit 51)
UXBRIDGE ST S (Unit 51)
VANADIUM PL (Unit 51)
WADELEY RD (Unit 51)
WAIRAKEI RD NO.501 (Unit 51)
WAIRARAPA TR (Unit 51)

WALES ST NO.144 (Unit 51)
WARREN CR NO.119 (Unit 51)
WASHBOURNES RD NO.11A (Unit 51)
WESTBURN TR (Unit 51)
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VRISETIO

1 Programme Introduction

SeleleelninsRNEREEs Transformers (CPP37)

Service Category Provide and operate network infrastructure

Capex Category Replacement

1.1 Description

The work undertaken in this programme involves the replacement of Orion’s
transformers. Within the CPP period the only assets that are being replaced are the
distribution transformers. The programme is expected to continue in perpetuity.

1.2 Assets included

The assets that are included in this programme are voltage regulators, power and
distribution transformers. These include:

Voltage regulators:

o 11KV ail filled voltage regulators, 550kVA to 20MVA
Power transformers:

e 20/40MVA (1969-1986)

o Ferranti, 66/11kV, dual rated with a separate cooling tower, Oil Forced and
Air Forced (OFAF)

o Tyree, 66/11kV, dual rate with a separate cooling tower, OFAF
e 20/40MVA (2001-2007)

0 34/40MVA, dual rated with integrated cooling tower, Oil Natural and Air
Forced (ONAF)

0 20MVA, dual rated with integrated cooling tower, Oil Directed and Air
Forced (ODAF)

e 11.5/23MVA
0 66/11kV, Pauwells, dual rated with integrated cooling tower, ODAF

0 33/11kV, dual rated with separate cooling towers, except Larcomb, dual
rated with integrated cooling tower

e 10/20MVA, Tyree, 33/11kV only, dual rated with integrated cooling tower
e 7.5/10MVA
0 66/11kV, dual rated with integrated cooling tower

0 33/11kV, dual rated with integrated cooling tower

Transformers Replacement (CPP37) 3
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e 7.5MVA, single rated with integrated cooling, no fans, Oil Natural and Air Natural
(ONAN)

o 2.5MVA, single rated with integrated cooling, no fans, ONAN

Note: We haven't replaced any power transformers in the past 5 years and don’t have any
scheduled for replacement. Any new transformers will be purchased as part of a major
project.

Distribution transformers:
e 11kV/400V
0 5kVA to 200kVA, pole mounted

0 250kVA to 1500kVA, ground mounted, outside (pad) or indoors
(substation)

1.3 Aims and objectives
The main objectives of the programme are to:

e Ensure the safety of the public and our personnel and contractors around our
assets.

¢ Replace on an annual basis high voltage regulators, and power and distribution
transformers for which it has been determined that replacement is the cost
effective way to ensure reliability of electricity supply and meeting service level
targets (including safety).

1.4 Drivers
The main drivers for undertaking the programme are:

e That assets are replaced in a timely and cost effective manner to ensure the
condition and performance of our assets are such that they:

0 meet acceptable target levels of safety to people and property
0 provide acceptable levels of network reliability
e The prudent cost effective management of our assets and associated risks.

2 Key assumptions

The project relies on the following key assumptions:
2.1 Forecasts of transformer utilisation levels

Transformer utilisation is measured as the ratio of maximum demand in kVA to installed
nameplate rating. For individual transformers, this ratio typically ranges from below 30%
to above 130%.

We monitor transformer utilisation for larger transformers however we do not attempt to
forecast individual Transformer utilisation.

Small pole-mounted transformers usually serve only a small number of consumers.
Capacities are normally only reviewed when significant new load is connected. Utilisation
factors are typically low, with overall values in rural areas of around 30%.

Transformers Replacement (CPP37) 4
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Larger transformers are fitted with thermal maximum-demand meters which are read
twice-yearly. Measured utilisation factors range up to about 140%. For typical cyclic
loads, we have determined that maximum demands of about 130% of rated continuous
ratings are acceptable, before upgrading action is required.

When distribution transformer maximum demand exceeds 130% of nameplate rating, a
larger transformer is installed or load transferred to another substation if available.
Where substation utilisation is low (<50% with no load growth predicted), the transformer
will be changed or removed when this is economically justified.

2.2 Labour escalators

We estimate that 40% of the project cost is labour related and we have determined that it
is not appropriate to use the standard New Zealand wide LCI in relation to this project.

We note that Statistics NZ has recently started to monitor construction costs in
Canterbury due to the local pressures on construction resources as a result of the
Christchurch rebuild, however their data time series is currently limited and unsuitable.

As local labour cost pressure is evident in our most recent contract tenders we have
determined a proposed cost escalation index which we refer to as the Canterbury
construction labour index based on estimates of labour.

We have sought external advice cost from two quantity surveyor firms on what we may
expect in the market over the remainder of the CPP period in this respect. There is
considerable uncertainty however this CPP process requires us to make appropriate
estimates. The resulting labour escalators that we propose are:

Index FY14 FY15 FY16 FY17 FY18 FY19

Canterbury construction labour 7.5% 7.5% 7.5% 5% 5%

For further information on our derivation see section 9.26.4 to 9.26.6 of the CPP
proposal.

2.3 Material escalators

We estimate that 60% of the project costs are material related. In order to create input
cost escalators we have considered the most relevant input components for this project
these are considered to be copper and steel. We have used World Bank commaodity
price forecasts in conjunction with the NZIER NZD/USD exchange rate forecast to
convert the World Bank prices into NZD. The prices are weighted based on an estimate
of the quantities of the relevant materials used in this case 45% Steel, 50% Copper and
5%Aluminium. The resulting material escalators for this project are:

Index materials FY14 FY15 FY16 FY17 FY18 FY19

Transformers 3.36% -4.90% -1.38% -2.78% -5.52% 3.19%

For further information on our derivation see section 9.26.4 of the CPP proposal.

Transformers Replacement (CPP37) 5
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2.4 Age of the assets

The age of an asset is considered as a factor in assessing whether an asset has reached
the end of its economic life.

2.5 When capex should be undertaken

We do not have a specific policy that determines when an asset should be replaced. We
selectively run to failure i.e. rural pole mounted transformers with small loads. With pole
mounted transformers we tend to replace these transformers in conjunction with line
replacement as this it is more efficient and reduces customer outages.

For larger transformers and/or those serving more customers our preventative
approaches to transformer spend is designed to ensure they are replaced before they fail.
We are not planning to introduce any further testing above what is currently undertaken.
We are anticipating an increased number of failures due to the aging of the assets and
plan to use the CBRM model to target the higher risk (safety, lost load etc) units first.

As indicated in section 2.1 above when distribution transformer maximum demand
exceeds 130% of nameplate rating, a larger transformer is installed or load transferred to
another substation if available. Where substation utilisation is low (<50% with no load
growth predicted), the transformer will be changed or removed when this is economically
justified.

We have a number of older single phase Transformers in building substations which we

replace with new, more reliable three phase units. This is usually carried out in
conjunction with other work at the site.

2.6 Non network alternatives

We have not considered any non-network alternatives in relation to this project.

2.7 Cost benefit analysis

We have not undertaken any cost benefit analysis in relation to this project. However the
programme is closely related to a number of Maintenance Programmes outlined in the
Asset Management report. Also the transformers are purchased at various stages over
the year, as required, on commercial terms which are renegotiated periodically with our
supplier.

Our asset management policy NW70.00.46 outlines at a high level our approach to asset
management, and our objective, which is to optimise the lifecycle costs for each network
asset group (including creation, operation, maintenance, renewal and disposal) to meet
agreed service levels and future demand. The asset management policy lists a large
range of other documents that inform the asset management process.

2.8 Basis for Expenditure Forecast

Our transformer replacement programme is age based and will be informed to a greater
degree in the future by the CBRM process. At present the CBRM model is still being
developed to assist in this process. The CBRM models inherently include failure rates
information on different types of transformers but does not include Orion specific
transformer failure rate data.

Transformers Replacement (CPP37) 6
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Transformers for replacement, reinforcement and connections are purchased as a group.
These purchases are made, when required, over the year. The purchase costs are
apportioned to reinforcement, connection and replacement capital budgets. The historical
transformer replacement costs have also been apportioned and may have been under
reported. The forecast has been based on 50% of the estimated purchase cost for new
distribution transformers which has been roughly derived from the historical disposal
figures, as follows:

FYOO FYO1 FYO02 FYO3 FY04 FYO5 FY06 FYO7

No. Disposed 235

FYOo8 FY09 FY10 FY11 FY12

No. Disposed 124 139 125 73*

* There is a mismatch in 2011 and 2012 due to the paper trail lagging actual disposals.

We purchase a variety of different sizes and types of transformers and the forecast for all
distribution transformer purchases (replacement, reinforcement and connections) is
based on an average cost of:

Distribution
Transformers

Forecast number of distribution Transformers to be purchased for (replacement,
reinforcement and connections) is:

Numbers of distribution
transformers for replacement, FY18 FY19
reinforcement and connections

At this point in time we haven’t developed a replacement plan using the CBRM model for
distribution transformers. We do not have an accurate expenditure forecast based on the
CBRM model to comment on or to compare to the forecast in the CPP proposal. It can
be seen from the above, we are forecasting a step up in large transformers at a
proportionally higher rate than small transformers. This impacts our total forecast
replacement cost as larger transformers are more expensive.

Transformers Replacement (CPP37) 7
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Transformer failures causing outages

We had a lot of transformers (pole and ground mounted) installed in the 1960s. Therefore
the average age of the assets and failure rates are starting to increase. It can be seen
from Figures 13 and 14 (showing the age profile of transformer assets) in the distribution
transformer Asset Management Report YE 2012 that the number of aging ground
mounted transformers (Large) is increasing. This has a number of potential impacts as
we anticipate that this will lead to an increase in the replacement of higher cost large
ground mounted transformers, and also potentially an increase in failure rates.

The following table shows the number of failures resulting in outages. This differs from
Figure 5 in the Asset Management Report YE 2012 for distribution transformers which
shows the “number of incidents” (not failures causing outages as shown below).

FYE FYo8 FY09 FY10 FY11 FY12 FY13

Failures resulting in outage 28 30 a7 53 45 64* ‘

*year to date (3/4 of year)

The “number of incidents” shown in the Asset Management Report YE 2012 for
distribution transformers are primarily related to car v pole, lightning strikes, and other
failures. As indicated in section 2.5 above, pole mounted transformers tend to be
replaced in conjunction with line replacement/refurbishment as this is more efficient and
reduces customer outages. Therefore relatively few would run to failure due to age.
However, we have not analysed historical failure rates for transformers in further detail ie
whether age related.

Power transformers
The forecast does not include any allowance for power transformers.

We have a CBRM model for our power transformers. The current CBRM model for power
transformers shows 7 units with a score higher than 5. We have addressed 6 of these by
carrying out ¥z life maintenance on four units and scheduling the other two in the next
financial year. The final transformer has a high health index due to the small size of the
unit (2MVA). There is a proposal in place to move this unit to another part of the network
when a larger transformer becomes available after the conversion of Kimberley zone
substation to 66kV.

The other power transformer assets are in good condition and we do not intend to replace
any of them. Overall the condition and health index for our zone transformers is very
good.

Voltage transformers
The forecast includes an allowance for the replacement of one voltage regulator in FY14.
Preparation work on the site and the transformers

The forecast expenditure includes a nominal $160k per annual allowance for preparation
work on the site and the transformers including testing and putting identification
tags/markings on the transformers.

Transformers Replacement (CPP37) 8
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Future developments

It is our goal to further refine and develop the transformer replacement programme going
forward.

29 Obligations

Like all companies we are subject to the general provisions of a wide range of legislation;
of particular note is the Health and Safety in Employment Act 1992, which has far-
reaching impacts. Other specific safety requirements are found in the Electricity Act, the
Electricity Regulations, the Electricity Industry Act and the Building Act.

Orion aims to achieve compliance with all relevant legislation, regulations and codes of
practice that relate to how we manage our electricity distribution network, including:

o Electricity Act

e Local Government Act

o Electricity Reform Act

e Building Act

¢ Electricity Regulations

e Health and Safety in Employment Act

o Electricity (Hazards from Trees) Regulations

e Health and Safety in Employment Regulations
e Electricity Information Disclosure Requirements
o Public Bodies Contract Act

e NZ Electrical Codes of Practice

e Public Works Act

¢ Civil Defence Emergency Management Act

o Electricity Amendment Act

e Resource Management Act

o Electricity Industry Act

o Energy Companies Act.

The main obligations under these Acts are contained in Orion’s statutory compliance
manual.

As a “lifeline” utility, Orion must comply with the Civil Defence Emergency Management
(CDEM) Act. The Act stipulates the responsibilities and roles of key lifeline agencies,
including Orion, with respect to emergencies or disasters.

The CDEM Act affects the way we carry out our continuity planning and how we relate to
other utilities, emergency services, local government and New Zealand’s communities.
The Act requires us to:

o Be able to function to the fullest possible extent during and after an emergency

¢ Have plans for being able to function that can be made available to the Director of
Civil Defence Emergency Management.

We may be requested to:

¢ Help define the Crown’s CDEM goals and objectives in a National CDEM Strategy

Transformers Replacement (CPP37) 9
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e Participate in the development of a National CDEM Plan and/or regional CDEM
Group plans

e Provide technical advice on CDEM issues to the Director of Civil Defence
Emergency Management or CDEM Groups (consortia of regional authorities and
emergency services).

This means that we must:

¢ Plan for, and be able to ensure continuity of service, particularly in support of
critical CDEM activities

e Be capable of managing our own response to emergencies

¢ Develop plans co-operatively to co-ordinate across our industry sector and with
other sectors

e Establish relationships with CDEM groups across regions.
Our obligations under the Act are addressed in the following policies:
e Disaster Resilience Summary (NW70.00.14)
e Asset Risk Management (NW70.60.02).
3 Relevant Policies and Planning Standards

Relevant policies and planning standards for our replacement programmes are set out
below:

Asset management policy (NW70.00.46)
o We have used condition, age and reliability information to forecast asset renewal.
Procurement policy (OR00.00.19) and Contract management (NW73.00.03)

o We follow our procurement and contract management policies to achieve value for
money by competitively tendering our work with a value over $20,000.

Delegations of authority policy (OR00.00.11)

e The overall budgeted expenditure for this programme is approved by the Board as
part of the overall Asset management Plan. As and when the expenditure is
incurred then approval for the actual expenditure is made in compliance with the
delegations of authority policy.

Authorised contractors (NW73.10.15)

o We ensure only authorised contactors are allowed access to our network (such
access may be subject to limits that can be specific to each contractor).

Health and Safety policy (OR00.00.01)

o We follow our health and safety requirements to ensure the safety of the public
and our personnel and contractors around our assets.

Environmental Sustainability Policy (OR00.00.03)

o We work towards environmental sustainability in our operations.

Transformers Replacement (CPP37) 10
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Asset Management Lifecycle Budget Forecasting Process (NW70.60.15)

e This policy sets out our budgeting approach for our maintenance and replacement
programmes in more detail.

Voltage Regulators — Asset Management Report YE 2012 (NW70.00.41), Power
Transformers — Asset Management Report YE 2012 (NW70.00.23), Distribution
Transformers — Asset Management Report YE 2012 (NW70.00.40).

¢ These asset management reports set out the assets included and processes
followed in this programme in more detail.

4 Programme Description

4.1 Work to be undertaken

The work to be undertaken in this programme involves the replacement of voltage
regulators and transformer assets that have reached the end of their economic lives.
Due to the age profile of distribution transformers, some of these assets will be replaced
during the CPP period. We have identified only one Voltage regulator that will be
replaced in 2014 and no power transformer assets will need to be replaced within the
CPP period.

Detail on this programme can be found in the attached Asset Management reports for
‘Voltage Regulators’, ‘Power Transformers’ and ‘Distribution Transformers’. More detailed
asset condition information is contained within the CBRM spreadsheet model.

4.2 Network constraints and service targets

There are no constraints expected due to forecast load.

Assets must be replaced in a timely manner. These assets are replaced to ensure they
provide the required level of performance. The programme contributes to meeting Orion’s
overall service targets and safety by ensuring that assets are replaced as and when
required by the programme and asset management policy.

4.3 Dependencies

The programme is closely related to the following:

¢ Transformers Scheduled Maintenance Programme (CPP108)
e Network Assets Non-Schedule Maintenance Programme (CPP114)

¢ Network assets Emergency Maintenance Programme (CPP119).
Orion’s network architecture review may lead to a different configuration of assets being
installed at the time replacements are needed.
4.4 Programme deliverability

The ongoing replacement programme can be carried out within normal contracting
arrangements. The scheduling of the work is altered to some extent to take into account
resource constraints and network loadings.

Transformers Replacement (CPP37) 11
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4.5 Prioritisation

Prioritisation is based on a number of factors including:
Safety to the public, our personnel and contractors

Replacement of assets as a result of immediate safety issues will be dealt with under our
emergency works contracts.

Satisfying individual or collective consumer expectations:

We consider satisfying consumers reasonable expectations as a very influential
prioritisation factor. We give priority to the constraints that are most likely to impact
consumer supply through extended or frequent outages, or compromised power quality.
This is in the context of the overall level of quality that we believe is reasonable to
provide.

Managing contractor resource constraints:

We aim to maintain a steady work flow to contractors. The contractors have a diversity of
skill sets covering different aspects of our assets and we seek to ensure that our mix of
projects, in any given year broadly aligns with that diversity. This ensures that contractor
personnel and equipment levels match our replacement programme year-on-year at a
consistent level, reducing the risk of our contractors being over or under resourced.

Our asset replacement programme:

We determine our replacement priorities by following the general principle that the assets
supplying the greatest number of consumers receive the highest priority. We extensively
review areas of the network where scheduled asset replacement programmes occur to
ensure the most efficient and cost-effective solution is sought to fit in with the current and
long-term network development structure.

The risk with any type of replacement programme is that network switching or alternative
supplies (generators) will be required to off-load the assets which are to be replaced. This
leads to reduced reliability levels and increased risk of outages. We try to mitigate this by
co-ordinating replacements with other work and where possible carry out the work at
periods of lower network loading.

5 Earthquake Consequences

As a result of the earthquake activity experienced in Canterbury since September 2010,
the reliability of the network has been reduced and in some areas the ability to transfer
load has been restricted. This will continue to lead to a higher than normal possibility of
outages as a result of switching the network to allow assets to be removed from service.

Our resources were constrained following the earthquakes as staff and contractors were
diverted to deal with the immediate aftermath of the events. This resulted in a reduction in
the planned replacement programme for those years.

Transformers Replacement (CPP37) 12
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6 Expenditure Plan

The following chart shows historical and forecast replacement expenditure for
transformers in both real and nominal terms ($000). Note that the historical and forecast
replacement expenditure relates primarily to distribution transformers as the forecast
expenditure allows for only one voltage regulator in FY14 and no replacement of power
transformers. The real terms have been escalated as per methodology outlined in the
CPP proposal to ascertain the nominal terms. The increase in expenditure was
scheduled/predicted prior to the earthquakes.

These expenditure forecasts do not include any contingencies.

Historical and Forecast Expenditure

$000
5,000

4,000

3,000

2,000

1,000

FYO08 FY09 FY10 FY11 FY12 FY13 FY14 FY15 FY16 FY17 FY18 FY19

" Real Capex ™ Nominal Capex

The following tables summarise our distribution transformers historical and forecast
replacement expenditure in both real and nominal terms ($000). As explained in section
2.8 above the forecast transformer expenditure is based on approximately 50% of the
total annual purchase costs for distribution transformers this has been roughly derived
from the historical disposal figures, this replacement capex is then split approximately
50% for pole transformer and 50% for pad mounted transformers. The step increase in
expenditure from FY13 is due to a number of factors: the increase in the replacement of
ageing distribution transformers particularly the large more expensive transformers and
potentially the historical transformer replacement costs have also been apportioned and
may have been under reported.
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Orion,

Historical expenditure (Nominal)

Nominal $000
FY10 FY11

Distribution transformers (pole,
1ph/2ph/3ph)

Distribution transformers (pad

11kV voltage regulators

Forecast expenditure (Real)

Real FY13 $000

Distribution transformers
(pole, 1ph/2ph/3ph) 723 1,080

Distribution transformers (pad 723 1,060 1,080 1,080 1,080 955 955

11kV voltage regulators - 200 - - - - -
Total 1,445 2,320 2,160 2,160 2,160 1,910 1,910

Forecast expenditure (Nominal)

‘ Nominal $000
FY15 FY16 FY19

Distribution transformers (pole,

1,113 1,136 1,165 1,174 1,033 1,076
Distribution transformers (pad) 723 1,113 1,136 1,165 1,174 1,033 1,076
11kV voltage regulators - 211 - - - - -

1,445 2437 2272 2330 2,348 2,067 2152

7 References

Documents that should be read in conjunction with this project summary are:

¢ Voltage Regulators — Asset Management Report YE 2012 (NW70.00.41)
e Power Transformers — Asset Management Report YE 2012 (NW70.00.23)
¢ Distribution Transformers — Asset Management Report YE 2012 (NW70.00.40).
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1 Projectintroduction

Project Name Underground conversions (CPP50)

Service Category Rearrangement of assets at 3" party request

Capex Category Underground conversions

1.1 Description

The Christchurch City Council (CCC) policy via the City Plan is for all new reticulation in
the urban area to be underground, Selwyn District Council (SDC) has similar policy in
place for urban areas.

Of existing assets, almost all the upper network in built-up areas is underground except
for the three 66kV tower line arteries out of Islington to Papanui, Addington and Bromley
via Halswell. Some 33kV on the western fringes is overhead. About 15% of urban 11kV
(300km) in Christchurch is overhead, once again mostly around the outer (low density)
fringes. A little over half of the low voltage network in the urban area is overhead.

In the rural network almost all conductor is overhead, except in townships and on
customer property.

Converting overhead reticulation to cable cannot be justified on an economic basis alone,
although undergrounding does offer reliability and visual benefits. There is no programme
to systematically remove all overhead assets from the urban network, it is largely driven
by regulatory requirements. When reinforcement or replacement takes place in built-up
areas, associated overhead assets (especially 11kV) will normally be undergrounded as
part of the works where practical. Estimates of annual costs for this work are derived from
historical trends and forecast reinforcement rates. For further information see:

¢ Non-Major Network Project Urban Reinforcement (CPP51)
¢ Non-Major Network Project Rural Reinforcement (CPP52)

Underground conversion takes place in the following circumstances:

e as required by New Zealand Transport Authority (NZTA) or local councils as part
of roading upgrades.

e as required by local councils as part of neighbourhood planning and
improvements.

o at the request of private individuals or property developers.

In these cases, our costs are partially or totally offset by a contribution from the other
party. Our forecast of contributions towards underground conversions is tabled in section
6.1

Over the CPP period, several major NZTA projects involving new motorways and
widening of existing roads will result in the removal of many kilometres of overhead
reticulation. A developer-initiated undergrounding of some 66kV assets is also expected.

Underground Conversions (CPP50) 3
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Our shareholders CCC and SDC have agreed that it is their responsibility to determine
the priority for discretionary undergrounding projects and to pay for such work on an
agreed basis. This is a commercially sound arrangement which puts the correct
incentives on the parties and is appropriate for both shareholders and Orion.

1.2 Assetsincluded

Undergrounding involves replacing overhead conductor with buried cable, and pole-
mounted transformers and switchgear also need to be removed. This means acquiring
title or easements for sites for ground-mounted distribution substations in kiosks, with
transformers, switchgear, LV panels etc. Pad-mounted transformers are of greater
capacity than pole-mounted, so where multiple pole substations are being removed they
can typically be replaced by a smaller number of kiosks.

1.3 Aims and objectives

The objective of the undergrounding budget is to provide for the replacement of overhead
assets as appropriate in our reinforcement and replacement programmes, and as
required by external parties. We aim to ensure the safety of the public, our personnel and
contractors around our assets.

1.4 Drivers
The key drivers for this project are:

o balancing the need for adequate future capacity with the need for cost
effectiveness. This work is done in response to council, NZTA, developer or
private applications. Budgets are set on the basis of historical trends and growth
forecasts.

¢ meet acceptable target levels of safety to people and property.

e provide acceptable levels of network reliability.

2 Key Assumptions
The project relies on the following key assumptions:

2.1 Input cost mix

Input costs are assumed to be weighted as follows:

Labour Cables/ ‘

Lines
66KV overhead lines (wood pole)  100% -
66kV overhead lines (towers) 100% -
66kV underground cables (XLPE) 56% 44%

11kV overhead lines (wood pole) 75% 25%
LV overhead lines (wood pole) 75% 25%

2.2 Labour escalators

For the labour component of the project cost we have determined that it is not appropriate
to use the standard New Zealand wide LCI in relation to this project.

Underground Conversions (CPP50) 4
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We note that Statistics NZ has recently started to monitor construction costs in
Canterbury due to the local pressures on construction resources as a result of the
Christchurch rebuild, however their data time series is currently limited and unsuitable.

As local labour cost pressure is evident in our most recent contract tenders we have
determined a proposed cost escalation index which we refer to as the Canterbury
construction labour index based on estimates of labour.

We have sought external advice cost from two quantity surveyor firms on what we may
expect in the market over the remainder of the CPP period in this respect. There is
considerable uncertainty; however this CPP process requires us to make appropriate
estimates. The resulting labour escalators that we propose are:

| Canterbury construction labour | 7.5% | 7.5% |75% | 5% 5%

For further information on our derivation see section 9.26.4 to 9.26.6 of the CPP
proposal.

2.3 Material escalators

For the various material component of the project costs we have considered the most
relevant input components for this project e.g copper, aluminium, steel etc. We have
used world bank commaodity price forecasts in conjunction with the NZIER NZD/USD
exchange rate forecast to convert the world bank prices into NZD. The prices are
weighted based on an estimate of the quantities of the relevant materials used. The
resulting material escalators for this project are:

Index materials FY17 FY18 FY19

Underground cables 14.75% 12.06% | 7.03% | 1.42% 0.95%
Overhead lines 14.75% | 9.18% | 12.06% | 7.03% | 1.42% 0.95%

For further information on our derivation see section 9.26.4 of the CPP proposal.
2.4 Capital contributions

The capital contributions are based on cost recoveries as negotiated with the local
authorities and road controlling authorities. Section 6 of the “National Code of Practice for
Utility Operators to Transport Corridors (October 2011)” sets out a governing set of
principles on how capital contributions by affected parties are determined and references
the underpinning legislation (for electricity is predominantly electricity act sections 24A,
33 and 34.).

Underground Conversions (CPP50) 5
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2.5 Certainty of forecast

We believe that the assumed timing of the forecast work is reasonable. In particular for
the developer-initiated project in FY14 to replace part of the Halswell-Heathcote 66kV
double tower line with underground cable. A meeting with the developer’s representative
immediately prior to Christmas 2012 indicated that they wish to begin progressing the
underground conversion design within the next 3 months. They have currently applied for
final consents for the subdivision through the council which includes the undergrounding
of the lines. (Note this is the final stages of the sub-division, other stages have been
completed over a number of years).

The Selwyn District Council is not impacted significantly by the earthquake. However their
rate base will be increasing due to the earthquake with subdivision development. They
have indicated they are to continue with undergrounding projects.

2.6 Non-network solutions

We have not considered any non-network solutions for these projects.
2.7 Cost Benefit analysis

We have not carried out a cost benefit analysis on this project.

2.8 Basis for expenditure forecast

Our forecast expenditure is based on planned CCC, SDC, NZTA and developer projects
that will require undergrounding. Provisions are made for ongoing annual expenditure as
agreed with the local body councils for unspecified projects based on historical averages.

The project contains an allowance for the CCC of $300k per annum this is for projects
which occur as a consequence of other council activity, such as road safety and other
undergrounding of assets requiring relocation which the CCC is continuing to fund. This
does not include any allowance for projects which are driven by amenity objectives as we
understand the CCC will not be undertaking specific undergrounding projects.

The project contains an allowance of $500k per annum out to FY18 for work in the CBD.
The CBD area (ie: within the four major avenues) has some LV overhead reticulation. In
particular there is LV overhead reticulation located around the areas which have been
identified for development within the new city blue print area known as “the Frame”. In
terms of the undergrounding in the CBD, the works are associated with “the Frame”. This
is a key “high profile” project in the CERA recovery plan for the city. Although there is no
certainty regarding any undergrounding, the high profile natural of the project means
there will be significant pressure to undertake the works.

The expenditure is expressed in gross terms (ie: before contributions have been
deducted). We estimate that 90% of the private developer driven cost will largely be
recovered through capital contribution.

2.9 Obligations

Like all companies we are subject to the general provisions of a wide range of legislation;
of particular note is the Health and Safety in Employment Act 1992, which has far-
reaching impacts. Other specific safety requirements are found in the Electricity Act, the
Electricity Regulations, the Electricity Industry Act and the Building Act.

Underground Conversions (CPP50) 6
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Orion aims to achieve compliance with all relevant legislation, regulations and codes of
practice that relate to how we manage our electricity distribution network, including:

o Electricity Industries Act

o Energy Companies Act

e Local Government Act

o Electricity Reform Act

¢ Building Act

o Electricity Regulations

e Health and Safety in Employment Act

o Electricity (Hazards from Trees) Regulations

¢ Health and Safety in Employment Regulations
o Electricity Information Disclosure Requirements
e Public Bodies Contract Act

e NZ Electrical Codes of Practice

e Public Works Act

o Civil Defence Emergency Management Act

e Electricity Amendment Act

e Resource Management Act.

The main obligations under these Acts are contained in Orion’s statutory compliance
manual.

As a “lifeline” utility, Orion must comply with the Civil Defence Emergency Management
(CDEM) Act. The Act stipulates the responsibilities and roles of key lifeline agencies,
including Orion, with respect to emergencies or disasters.

The CDEM Act affects the way we carry out our continuity planning and how we relate to
other utilities, emergency services, local government and New Zealand’'s communities.
The Act requires us to:

¢ be able to function to the fullest possible extent during and after an emergency
e have plans for being able to function that can be made available to the Director of
Civil Defence Emergency Management.

We may be requested to:

¢ help define the Crown’s CDEM goals and objectives in a National CDEM Strategy

e participate in the development of a National CDEM Plan and/or regional CDEM
Group plans

o provide technical advice on CDEM issues to the Director of Civil Defence
Emergency Management or CDEM Groups (consortia of regional authorities and
emergency services).

This means that we must:

e plan for, and be able to ensure continuity of service, particularly in support of
critical CDEM activities

e be capable of managing our own response to emergencies

e develop plans co-operatively to co-ordinate across our industry sector and with
other sectors

e establish relationships with CDEM groups across regions.

Underground Conversions (CPP50) 7
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Our obligations under the Act are addressed in the following policies:

e Disaster Resilience Summary NW70.00.14
e Asset Risk Management NW70.60.02

3 Relevant policies and planning standards

The nature of undergrounding work is very similar to that of urban reinforcement and
connections and extensions. New underground assets, whether replacing overhead
network or not, will be installed according to Orion's design standards, technical
specifications and policies as summarised in NW 70.50.03 — Document Control. In
particular this project will be implemented in compliance with the following sections:

e 9.2 Infrastructure
9.2.1 Management
9.2.3 Design Standards
9.2.4 Technical Specifications
e 0.5 Contracts
9.5.1 Management
e 9.7 Procurement & Stock Management
9.7.2 Equipment Specifications

Most undergrounding projects are of a small scale, where there is little scope for altering
the network topology according to current design principles; circuits are replaced on a
like-for-like basis with no change to security of supply. If the need for reinforcement is
identified, the extra cost does not come from the undergrounding budget. Non-network
alternatives are rarely relevant.

Relevant other capex projects:

e Urban Reinforcement Capex Project (CPP51)
¢ Rural Reinforcement Capex Project (CPP52)
e Connections and Extensions Capex Project (CPP53)

This project is in line with the intentions and objectives set out in Orion’s Statement of
Intent for the three years FY12, FY13 and FY14.

4 Project description
4.1 Work to be undertaken

The work mostly involves the replacement of existing 11kV and/or low voltage overhead
conductors with buried cable. Pole-mounted transformers and isolators are replaced by
ground-mounted transformers and switchgear housed in kiosks. Poles are removed if
there is no remaining infrastructure on them (electrical, telecommunications or street
lighting).

For subtransmission works, there is one NZTA-initiated project in FY16 to replace part of
the Springston-Larcomb pole line with 66kV underground cable.
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There is one developer-initiated project in FY14 to replace part of the Halswell-Heathcote
66kV double tower line with underground cable.

4.2 Network constraints and service targets

Underground conversions are not driven by network constraints or reinforcement
requirements, although load forecasting will be taken into account in selecting conductor
size to avoid unnecessary future constraints. Reliability is improved so the effect on
service targets is positive.

4.3 Dependencies

This work is usually initiated by external agencies, developers or co-ordinated with other
Orion infrastructure works.

4.4 Project deliverability
The project can be carried out within our normal contracting arrangements.
4.5 Prioritisation of works

Undergrounding uses the same contracting resource as reinforcement and connection-
extension work. Because work plans are usually determined by external requirements
there is less flexibility. Schedules are known well in advance however, which assists
efficient planning.

4.6 Tenure of distribution substation sites and cable routes

Where possible we install our underground reticulation in the berm of a public road. This
does not require specific permission. We secure our kiosk substation sites by ‘Title’ or
easement.

5 Earthquake consequences

The earthquakes have had no effect on the undergrounding programme. The two
temporary 66kV lines been built from Bromley GXP will be replaced by cables but these
projects are in the Urban North Major Capex Project (CPP1) and Dallington Major Capex
Project (CPP2).

While cables are more susceptible to seismic damage and take longer to repair, there
has been no change to the CCC City Plan’s requirements for all new reticulation to be
underground, or to the policy of undergrounding overhead assets where appropriate.

The earthquakes have influenced engineering aspects of cable laying. Geotechnical
considerations are taken into account in selecting cable routes, particularly for higher
capacity conductors. Ground conditions determine the type of civil works involved in 66kV
cable installations.

6 Expenditure plan
6.1 Expenditure summary

These expenditure forecasts do not include any contingencies. The data shown in the
following tables is gross expenditure (ie: before contributions have been deducted)

The following table summarises forecast annual expenditure ($000).

Underground Conversions (CPP50) 9



Orion,

FY13 FY14 FY15 FY16 FY17 FY18 FY19

- NZTA 1, 900 -
Southern Motorway Stage 2 - - - 1,900 - - -
' Southern Motorway Stage 3 ‘ - - - 2,000 2,200 - -
Western Bypass - 1,700 300 - - - -
| Northern ArterialiQEN IR : : 500 : : :
(other B - 100 - - 150 150
'~ Christchurch City Council - 300 300 300 300 300 300
 CBD - 500 500 500 500 500 -
 Selwyn District Council 400 300 300 300 300 300 300
| Private Developer - 3,300 - - - - -
DCEER | 2300 | 6,100 | 1,500 | 5500 | 3,300 | 1,250 750

Majority of the forecast expenditure is for specific NZTA or developer projects. The
remainder is the ongoing annual expenditure agreed with the local body councils for
unspecified projects based on historical averages. We incur the expenditure for these
projects initially, a large proportion is then recovered from the parties at a later date.
There is a large development planned for FY13 for a private developer. The following
table shows our forecast of contributions from other parties.

_ FY13 FY14 FY15 FY16 FY17 FY18 FY19

Other party underground
conversion contributions 1,400

The following chart shows our total underground conversions historical and forecast
network expenditure in both real and nominal terms ($000). The real terms have been
escalated as per methodology outlined in the CPP proposal to ascertain the nominal
terms.

555 ‘

4,700 ‘ 1,080 3,080 1,980 955

Historical and forecast expenditure

$000
10,000

8,000

6,000

4,000

2,000

FY10 FY11l FY12 FY13 FY14 FY15 FY16 FY17 FY18 FY19

" RealCapex  ®Nominal Capex
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The following tables summarise our total underground conversions historical and forecast
network expenditure in both real and nominal terms ($000).

Historical expenditure

Nominal $000

Sub-transmission network
Distribution lines and cables

Distribution substations including
transformers

Switchgear (All voltages)

Low voltage distribution network
Supporting or secondary systems
Non system fixed assets

Total

Forecast expenditure (real)

FY10

FY11

FY12

2,588

2,475

3,627

2,588

2,475

3,627

Real FY13 $000

FY13 FY14 FY15 FY16 FY17 FY18 FY19
Sub-transmission network - 3,300 - 1,200 - - -
Distribution lines and cables 1,211 1,475 790 2,265 1,738 658 395
Distribution substations including
transformers - - - - - - -
Switchgear (All voltages) - - - - - - -
Low voltage distribution network 1,089 1,325 710 2,035 1,562 592 355
Supporting or secondary systems - - - - - - -
Non system fixed assets - - - - - - -
Total 2,300 6,100 1,500 5,500 3,300 1,250 750

Forecast expenditure (nominal)
Nominal $000

FY13 FY14 FY15 FY16 FY17 FY18 FY19
Sub-transmission network - 3,511 - 1,355 - - -
Distribution lines and cables 1,211 1,615 934 2,915 2,362 930 579
Distribution substations including
transformers - - - - - - -
Switchgear (All voltages) - - - - - - .
Low voltage distribution network 1,089 1,443 834 2,593 2,098 828 517
Supporting or secondary systems - - - - - - .
Non system fixed assets - - - - - - .
Total 2300 6,570 1,768 6,862 4,460 1,758 1,096

Underground Conversions (CPP50) 11




Orion

‘your~Nerwork

URBAN REINFORCEMENT

CPP51

Project Summary

1 April 2013 — 31 March 2019



Table of Contents

(o =Tod T ] 4 o Yo [0 o 4o o IS
1.1 ASSEES INCIUAEM ......oeiiiieee et e e e et e s nenee e
1.2 AIMS AN ODJECHVES ...ttt e e et e e e e e e e e e e e e e e anrneeeaeaeeans
1.3 DIIVEBIS ..ttt ettt e e n e e e s
I @ o] [T = 11 o o LTSRN
Relevant policies and planning standardsS..........ooooeuiiiiiiiieiieieeie e
2.1 PrioritiSAtion Of WOTKS ......cciiiiiiiiiii ittt
2.2 Tenure of distribution substation sites and cable routes .............ccccevcieriiiiiienicniecneee
o =Ted e [=E Y of ] o £ o o S
3.1 WOrK t0 D UNAEIAKEN ......oiiiiiiie e
3.2 Network constraints and SErVICE targetS..........uueu i iiiiiiiiee e e e e e eaee e
3.3 (D=7 o 1= g o (=T o ol T USSP
Earthquake CONSEQUENCES.......uu e e e e e e e e eeeaen s
[ o Y=T e Lo T AU =N o] = T o T
5.1 EXPENIUIE SUMIMAIY ...ciuiiiiiiiiiieeieie ettt e st e e e s e e s s e e nnneas

5.2 Basis for EXpenditure fOr@CaSt .........ooii i



Orion,
1 Projectintroduction

Project Name Urban Reinforcement (CPP51)

Service Category Provide and operate network infrastructure

Capex Category Reinforcement

As demand grows, the security of supply available on the network (which is provided by
additional capacity above that normally required) is eroded and eventually normal supply
capacity is exceeded. Investment is needed before the security of supply standard is
violated by increased demand on existing circuits, or connecting new load which has no
or insufficient network capacity nearby.

Investment on the upper network, or on 11kV projects of subtransmission magnitude, is
made from individual Major Capex budgets. All other 11kV investment which is not part of
the Connections and Extensions or Undergrounding budgets, is in the Reinforcement
(non-major network) category. These consist of single-year projects mostly of less than
$1 million magnitude. For further information see:

e Major Network Capex Project Underground Conversions
e Major Network Capex Project Connections and Extensions
e Major Network Capex Project Rural Reinforcement

The Christchurch City Council policy via the City Plan is for all new reticulation in the
urban area to be underground.

1.1 Assetsincluded

Underground assets involve buried cable and ground-mounted distribution substations in
kiosks. This means acquiring title or easements for sites for kiosks.

Communications and protection plant may be included where supervisory control and
data application (SCADA) functional ring main units are installed.

All low voltage assets are installed from the Network Connections/Extensions budget.
Distribution transformers and 11kV Magnefix switch unit (MSU) switchgear purchases®
also come from this budget, but if they are installed as part of a reinforcement project the
installation costs are found in the Reinforcement budget.

! These assets are normally connections driven, but some reinforcement work includes network
rearrangement (such as replacing pole-mount transformers with ground-mounted distribution
substations in kiosks).

Urban Reinforcement (CPP51) 3
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Urban reinforcement is required as a result of load growth that is remote from the network
constraint; when capacity or security of supply on a feeder is eroded and new assets are
required to relieve the constraint. This may involve replacing all or part of a circuit with a
higher capacity cable, or a new circuit with cable and switchgear.

This differs from extensions to the network to allow for new connections. The expenditure
to connect customers or subdivisions to adjacent network comes from the Connections &
Extensions budget (CPP53), but if the there is no adjacent network or it cannot support
the new load, then the necessary works come under reinforcement.

1.2 Aims and objectives

The objective of the urban reinforcement budget is to increase the capacity of the 11kV
urban network to provide for projected increases in load, and to extend network reach as
new areas are developed.

1.3 Drivers

The key drivers for urban reinforcement works are:

e as general demand grows on the established network, the security of supply is
reduced. The updating of load-flow models for feeder or substation outages
identifies the areas of constraint within the network, usually due to the thermal
rating of cables.

e new connections involving large point loads, which cannot be supplied on the
existing network.

e to provide distribution assets for new connections such that they:

0 meet acceptable target levels of safety to people and property
0 provide acceptable levels of network reliability.

o development of vacant land often requires the 11kV network to be extended.

e balancing the need for adequate future capacity with the need for cost
effectiveness.

Urban reinforcement is carried out in response to customer or developer applications, or
modelling general load growth on the existing network to identify constraints. Budgets are
set on the basis of historical trends and growth forecasts.

1.4 Obligations

Like all companies we are subject to the general provisions a wide range of legislation of
particular note are the Health and Safety in Employment Act 1992, which has far-
reaching impacts. Other specific safety requirements are found in the Electricity Act, the
Electricity Regulations the Electricity Industry Act and the Building Act.

Orion aims to achieve compliance with all relevant legislation, regulations and codes of
practice that relate to how we manage our electricity distribution network, including:

Urban Reinforcement (CPP51) 4



Orion,

o Electricity Act

e Local Government Act

o Electricity Reform Act

e Building Act

¢ Electricity Regulations

e Health and Safety in Employment Act

o Electricity (Hazards from Trees) Regulations

e Health and Safety in Employment Regulations
e Electricity Information Disclosure Requirements
o Public Bodies Contract Act

e NZ Electrical Codes of Practice

e Public Works Act

¢ Civil Defence Emergency Management Act

o Electricity Amendment Act

e Resource Management Act

o Electricity Industry Act

o Energy Companies Act.

The main obligations under these Acts are contained in Orion’s statutory compliance
manual.

As a “lifeline” utility, Orion must comply with the Civil Defence Emergency Management
(CDEM) Act. The Act stipulates the responsibilities and roles of key lifeline agencies,
including Orion, with respect to emergencies or disasters.

The CDEM Act affects the way we carry out our continuity planning and how we relate to
other utilities, emergency services, local government and New Zealand’'s communities.
The Act requires us to

e be able to function to the fullest possible extent during and after an emergency
¢ have plans for being able to function that can be made available to the Director of
Civil Defence Emergency Management.

We may be requested to:

¢ help define the Crown’s CDEM goals and objectives in a National CDEM Strategy

e participate in the development of a National CDEM Plan and/or regional CDEM
Group plans

o provide technical advice on CDEM issues to the Director of Civil Defence
Emergency Management or CDEM Groups (consortia of regional authorities and
emergency services).

This means that we must:

o plan for, and be able to ensure continuity of service, particularly in support of
critical CDEM activities
e be capable of managing our own response to emergencies

Urban Reinforcement (CPP51) 5
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e develop plans co-operatively to co-ordinate across our industry sector and with
other sectors
e establish relationships with CDEM groups across regions.

Our obligations under the Act are addressed in the following policies:

e Disaster Resilience Summary NW70.00.14
e Asset Risk Management NW70.60.02

2 Relevant policies and planning standards

The nature of urban reinforcement work is very similar to that of connections-extensions
and underground conversions and uses the same policies and planning standards.

These projects include a large variety of work and the detailed design and construction
will be in line with our design standards, technical specifications and policies as
summarised in NW 70.50.03 — Document Control. In particular urban reinforcement
works will be implemented in compliance with the following sections:

e 9.2 Infrastructure
9.2.1 Management
9.2.3 Design Standards
9.2.4 Technical Specifications

e 9.5 Contracts
9.5.1 Management
e 9.7 Procurement & Stock Management
9.7.2 Equipment Specifications
Regarding non-network alternatives, Orion does not provide off-grid solutions (which may
be investigated independently by customers). However non-network solutions may form

part of the discussion around the cost/security of supply trade-off, for example in the use
of customer-owned generation.

2.1 Prioritisation of works

11kV reinforcement wuses similar contracting resources as connection and
undergrounding work and is managed as part of the contracting workflow. Work on the
winter-peaking urban network is typically done in the summer, which balances naturally
with rural works undertaken in winter.

More detail about how we prioritise projects is described in section 5.3.4 of our 2012
Asset Management Plan and expanded further in NW 70.60.14 — Project Prioritisation
and Deliverability Process.

Urban Reinforcement (CPP51) 6
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Orion has a successful history in managing a succession of multi-million dollar civil and
electrical works which demonstrates a proven institutional ability to predict and manage
contractor workstreams.

2.2 Tenure of distribution substation sites and cable routes

Where possible we install our underground network in the berm of a public road; this
does not require specific permission.

We secure our kiosk substation sites by ‘Title’ or easement. Where new cables or lines
are required to be installed on private property an easement is negotiated with the land
owner.

3 Project description

3.1 Work to be undertaken

The work mostly involves the installation of 11kV cable, ground-mounted transformers
and switchgear housed in kiosks.

The installation of capacitors and regulators for voltage support is included in this budget.

3.2 Network constraints and service targets

The reinforcement budgets cover dozens of small projects varying in cost from ~$10,000
to ~$1 million. Each project addresses a current or imminent constraint in security or
capacity of supply, or power quality.

3.3 Dependencies

Reinforcement is co-ordinated with other civil works such as roading, water and
telecommunications, especially in new subdivisions. It may be co-ordinated with other
Orion infrastructure works especially if connection-extension or undergrounding is also
involved.

Relevant other capex projects:

¢ Underground Conversions Capex Project (CPP50)
¢ Rural Reinforcement Capex Project (CPP52)
e Connections and Extensions Capex Project (CPP53).

4 Earthquake consequences

The earthquakes have influenced engineering aspects of cable laying. Geotechnical
considerations are taken into account in selecting cable routes, in particular for higher
capacity conductors. Urban reinforcement work planned is relatively unchanged following
the earthquakes as forecast budgets are determined by network growth and the security
of supply required to handle forecast demand.

Urban Reinforcement (CPP51) 7



VRISETIO

5 Expenditure plan
5.1 Expenditure summary

The following chart shows our total urban reinforcement historical and forecast network
expenditure in both real and nominal terms ($000). The real terms have been escalated
as per methodology outlined in the CPP proposal to ascertain the nominal terms.

FY11 has increased reinforcement expenditure as the earthquakes occupied contractor
resources and meant a premium had to be paid for any contractors required for this work
during this time. For FY12 and FY13, new developments in urban areas because of
residential and commercial relocation, has resulted in decreased reinforcement
expenditure. The current pipeline of work is reflected in the FY14 and FY15 forecast
expenditures, although this may change as Orion is made aware of new developments.
For FY16-19, it is difficult to predict the exact expenditure so an average of FY12-13 (the
best estimate of post-earthquake development levels) has been used.

$000
10,000

8,000

6,000

4,000

2,000

FY10 FY11 FY12 FY13 FY14 FY15 FY16 FY17 FY18 FY19

® RealCapex  ®Nominal Capex

The following tables summarise our total urban reinforcement and forecast network
expenditure in both real and nominal terms ($000).

Historical expenditure information is not available disaggregated by asset category, only
a total figure is available.

Urban Reinforcement (CPP51) 8



Historical Expenditure (Nominal)

Nominal $000
FY10 Fyi1

3,996 4,949

FY12
2,466

Forecast Expenditure (Real)

Real FY13 $000
FYi3 FY14 FY15 FY16 FY17 FY18 FY19

Sub-transmission network - 74 - 13 50 13 -

Distribution lines and cables 1,343 3,217 3,367 1,999 2,509 2,520 2,018

Distribution substations including
transformers 315 387 394 214 326 184 232

Switchgear (All voltages) - - 60 43 - 268 -

Low voltage distribution network 15 - 10 - - 5 -

Supporting or secondary systems - 187 - - - - -

Non system fixed assets - - - - - - _

Total 1,673 3865 3,831 2269 2885 2990 2,250

Forecast Expenditure (Nominal)

Nominal $000
FY13 FY14 FY15 FY16 | FY17 FY18 FY19

Sub-transmission network - 78 - 15 65 16 -
Distribution lines and cables 1,343 3562 4,037 2,628 3,493 3,625 2,992
Distribution substations including

transformers 315 414 448 261 415 245 324
Switchgear (All voltages) - - 66 50 - 333 -
Low voltage distribution network 15 - 11 - - 7 -
Supporting or secondary systems - 196 - - - - -
Non system fixed assets - - - - - - -
Total 1,673 4,249 4563 2,954 3,973 4,225 3,316

5.2 Basis for Expenditure forecast

These projects involve infrastructure which Orion installs regularly and for which there is
recent history. Upward movements in the cost of civil works and skilled labour which have
followed the earthquakes have been factored in to estimates.

Urban Reinforcement (CPP51) 9
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The main budgeted asset is distribution conductors for 11 kV underground cables. This
is necessary because council plans stipulate that all new reticulation be underground.
The budget for this was prepared on the basis of forecast growth. Urban reinforcement
forecast expenditure is sometimes related/linked to underground conversions and
connections and extensions expenditure. During projects driven by developers, local
authorities and NZTA we often take the opportunity to reinforce the 11kV network at the
same time. This reduces costs through the use of shared trenches or by simply
increasing cable or line sizes to relieve existing or emerging constraints. The total
reinforcement budget (combined urban and rural (CPP52) is capped at $4.5m. Prior to
2006, the inflationary pressures of increased constructions costs, safety and traffic
management compliance had lead to year on year increases to our total reinforcement
budget. Despite further inflationary pressures we have been able to maintain downward
pressure on our total reinforcement budget of $4.5m per annum since 2007 through the
switch to radial (but interconnected) 11kV network design.

The apparent up-swing in urban reinforcement is offset by a decrease in the rural
budget. $800k of the $4.5m total is allocated for unscheduled work which comes up
during the financial year.

As reinforcement is more tactical than major capex we typically don’t have firm plans for
projects more than 2-3 years out. So for FY17 onwards most of the budget is considered
unidentified and projects will be specified closer to the time.

We expect that the total reinforcement budget of $4.5m + escalation will be correct
throughout the CPP period. However, the split between urban and rural reinforcement
cannot be reliably estimated more than 2-3 years out. We have made our best estimate
on what this split will be for FY16 onwards based on historical averages. This has
resulted in a reduction in the urban reinforcement for this period. As we get closer to
FY16 and the projects we will undertake become more certain there may be an increase
in the urban reinforcement budget, however this would be offset by a corresponding
decrease in the rural reinforcement budget.

There are no contingencies included in this programme.

No cost benefit analysis has been provided as part of this project as the project consists
of multiple smaller projects.

The planned reinforcement projects undertaken in this project are very tactical in nature
and when compared to project specific non network alternatives they are very cost
effective. Our network wide DSM strategy has significantly reduced peak demand on our
11kV network feeders and as a consequence has deferred or avoided the need to
reinforce many parts of our 11kV network.

Urban Reinforcement (CPP51) 10
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1 Projectintroduction
Project Name Connections and extensions (CPP53)
Service Category Provide connection services

Capex Category Customer Connection/Network Extension

1.1 Description

As potential customers apply to be supplied by the Orion network, work is required to
connect them. Where the connection is not directly adjacent to existing assets or there
are multiple connections (e.g. residential subdivisions) then new infrastructure is needed
to extend the network.

If the capacity of the existing subtransmission and backbone 11kV network is sufficient to
provide for the new load with the appropriate security of supply, then the new assets
come entirely from the Connection-Extensions budget. If not, then separate investment in
the existing network is made from the Urban and/or Rural Reinforcement budgets. The
cost of any reinforcement required to upgrade the Low Voltage 400V (LV) network to
connect new customers is included in the ‘Connections and Extensions’ budget.

The Christchurch City Council policy via the City Plan stipulates that all new reticulation in
the urban area is to be underground. The same applies in the Selwyn District for rural
townships and residential subdivisions of urban-type densities. With the exception of a
small number of major customers all these connections are made to the low voltage
network.

Other rural connections are made to the overhead 11kV network, with distribution
transformers close to the load. There is no interconnected LV network in these areas.
The short LV conductors are typically on customers’ property and may be line or cable.

Our network connections and extensions process is largely a customer managed ‘design
build’ approach. Orion provides a list of approved design build contractors for the
customer to choose. The contractors work for the customer to meet their needs in a
manner that is compliant with Orion’s technical and commercial requirements. During the
design and pricing stage, the customer may choose to work with more than one
contractor to create a competitive environment.

Customers seeking a new or upgraded connection are required to make a capital
contribution. This capital contribution will be either a direct payment to Orion for a
connection or in the case of new extensions (subdivisions) the contribution is made by
the gifting of assets.

1.2 Assetsincluded

Around 13% of the forecast expenditure is for low voltage assets. The remainder is very
similar to that of reinforcement work: 11kV overhead or underground conductors and
distribution substations with transformers and switchgear. Title or easements for kiosk
sites must be obtained and are negotiated with developers at an early stage of planning.

Connections and Extensions (CPP53) 3
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1.3 Aims and objectives
The objective of the connections-extensions budget is to provide distribution assets for
new connections. We aim to ensure the safety of the public, our personnel and
contractors around our assets.
1.4 Drivers
The key drivers for this project are:

e customer or developer applications. Budgets are set on the basis of historical

trends and growth forecasting.
e to provide distribution assets for new connections such that they:

0 meet acceptable target levels of safety to people and property
0 provide acceptable levels of network reliability.

2 Key assumptions
The project relies on the following key assumptions:
2.1 Input cost mix

Input costs are weighted as follows:

_ Labour | Cables | Transformers | Switchgear Other

11kV overhead lines (wood pole) - -

11kV underground cables (XLPE) - -

| Distribution transformers (pole,
1ph/2ph/3ph)

Distribution transformers (pad) - -

Distribution substations mount (pad) - 40%

Distribution substation mount (building & in
customer building)

- 40%

Indoor circuit breakers and switchgear 100%
(66/33/11kV)

LV underground cables (XLPE) | - -
[ Link pillars and LV customer service _ 40%
connections

2.2 Labour escalators

For the labour component of the project cost we have determined that it is not appropriate
to use the standard New Zealand wide LCI in relation to this project.

We note that Statistics NZ has recently started to monitor construction costs in
Canterbury due to the local pressures on construction resources as a result of the
Christchurch rebuild, however their data time series is currently limited and unsuitable.

As local labour cost pressure is evident in our most recent contract tenders we have
determined a proposed cost escalation index which we refer to as the Canterbury
construction labour index based on estimates of labour.

Connections and Extensions (CPP53) 4
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We have sought external advice cost from two quantity surveyor firms on what we may
expect in the market over the remainder of the CPP period in this respect. There is
considerable uncertainty, however this CPP process requires us to make appropriate
estimates. The resulting labour escalators that we propose are:

Canterbur construction labour

75% | 75% | 75% | 5% 5% 5%

For further information on our derivation see section 9.26.4 to 9.26.6 of the CPP
proposal.

2.3 Material escalators

For the various material component of the project costs we have considered the most
relevant input components for this project e.g copper, aluminium, steel etc. We have
used world bank commaodity price forecasts in conjunction with the NZIER NZD/USD
exchange rate forecast to convert the world bank prices into NZD. The prices are
weighted based on an estimate of the quantities of the relevant materials used. The
resulting material escalators for this project are:

Index materials

FY17 FY18 FY19

Underground cables 14.75% | 9.18% | 12.06% | 7.03% | 1.42% 0.95%
| Overhead lines 14.75% | 9.18% | 12.06% | 7.03% | 1.42% | 0.95%
DR 3360 | -4.90% | -1.38% | -2.78% | -5.520% | 3.19%
' Switchgear 4.13% | -4.89% | -2.65% | -2.83% | -5.71% | 2.57%

Other PP 3.04% | 3.32% | 3.65% | 3.20% | 3.20% | 3.20%

For further information on our derivation see section 9.26.4 of the CPP proposal.

2.4 When capex should be undertaken

Connection works are not driven by network constraints or reinforcement requirements,
although network planning and load forecasting will be taken into account in selecting
11kV conductor size to avoid unnecessary future constraints.

2.5 Non-network solutions

Regarding non-network alternatives, we do not provide off-grid solutions (which may be
investigated independently by customers). However non-network solutions may form part
of the discussion around the cost/security of supply trade-off, for example in the use of
customer-owned generation.

2.6 Cost benefit analysis

We have not undertaken any cost benefit analysis in relation to this project. However the
transformers and switchgear are purchased on Commercial terms which are renegotiated
periodically with our supplier.

Connections and Extensions (CPP53) 5
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2.7 Demand forecast

The demand forecast has an influence on the expected location and level of required new
connections. Our forecast expenditure is based on estimates of local population growth,
subdivision applications and commercial developments flowing from the Council Urban
Development Strategies. The increase in expenditure for FY14 through to FY17 is due to
the expected relocation of approximately 9,000 households to new subdivisions and
businesses relocating to new sites. This is made up of an expected 5,000 of the
approximately 6,500 Orion red zone households relocating from the eastern suburbs to
other parts of the Orion network — the rest are expected to relocate in other network
areas. In addition the UDS quick scenario provides for approximately 1,000 more
dwellings per year in the Orion area over the four years 2014 to 2017, or 4,000 more in
total. There will also be a number of businesses relocating. We expect the forecast
expenditure to remain higher than historically for the CPP period as these households
and premises relocate. Note the relevant forecasts are not just the CCC forecasts. Orion
covers CCC and SDC.

2.8 Basis for expenditure forecast

Equipment purchases

While connections and extensions work is customer driven we purchase a variety of
different size and type of transformers and the forecast for all distribution transformer
purchases (replacement, reinforcement and connections) is based on an average cost of:

Distribution Cost
transformers $000

- Small
Large

Forecast number of distribution transformers to be purchased for (replacement,
reinforcement and connections) is:

Numbers of distribution FY13 FY14 FY15 FY16 FY17 FY18 FY19
transformers for

replacement, reinforcement

and connections

- Small

Large

Transformers for replacement, reinforcement and connections are purchased as a group.
These purchases are made when required over the year the purchase costs are
apportioned to reinforcement, connection and replacement capital budgets. The
connections and extensions forecast has been based on 50% of the purchase cost for
new distribution transformers is assigned to this project.

Connections and Extensions (CPP53) 6
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2.9 Switchgear standard

Orion has for many years installed Magnefix switching units (MSU) on the 11kV network.
Developments in safety standards have resulted in a review of this technology in FY12
and a decision to adopt an improved solution which will satisfy compliance requirements
around arc flash containment and safe working clearances for the foreseeable future.

The MSU will be replaced in new installations by a fully enclosed ring main unit (RMU)
with full arc containment and vacuum interrupters. This will result in improved operator
and public safety margins. In addition, operational savings will result from the fact that
(unlike the MSU) individual cables may be worked on without isolating the complete unit
and all connected circuits.

The commercial arrangements for supply are yet to be finalised, but the RMU technology
will involve an increase in capital cost per unit. The transition will begin in FY14 and the
switchgear budgets take into account the estimated cost increase.

2.10 Obligations

Like all companies we are subject to the general provisions of a wide range of legislation;
of particular note is the Health and Safety in Employment Act 1992, which has far-
reaching impacts. Other specific safety requirements are found in the Electricity Act, the
Electricity Regulations, the Electricity Industry Act and the Building Act.

Orion aims to achieve compliance with all relevant legislation, regulations and codes of
practice that relate to how we manage our electricity distribution network, including:

o Electricity Act

o Energy Companies Act

e Local Government Act

o Electricity Reform Act

¢ Building Act

o Electricity Regulations

e Health and Safety in Employment Act

o Electricity (Hazards from Trees) Regulations
¢ Health and Safety in Employment Regulations
o Electricity Information Disclosure Requirements
e Public Bodies Contract Act

e NZ Electrical Codes of Practice

e Public Works Act

o Civil Defence Emergency Management Act

e Electricity Amendment Act

e Resource Management Act.

The main obligations under these Acts are contained in Orion’s statutory compliance
manual.

As a “lifeline” utility, Orion must comply with the Civil Defence Emergency Management
(CDEM) Act. The Act stipulates the responsibilities and roles of key lifeline agencies,
including Orion, with respect to emergencies or disasters.

Connections and Extensions (CPP53) 7
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The CDEM Act affects the way we carry out our continuity planning and how we relate to
other utilities, emergency services, local government and New Zealand’s communities.
The Act requires us to:

e be able to function to the fullest possible extent during and after an emergency
¢ have plans for being able to function that can be made available to the Director of
Civil Defence Emergency Management.

We may be requested to:

e help define the Crown’s CDEM goals and objectives in a National CDEM Strategy

e participate in the development of a National CDEM Plan and/or regional CDEM
Group plans

e provide technical advice on CDEM issues to the Director of Civil Defence
Emergency Management or CDEM Groups (consortia of regional authorities and
emergency services).

This means that we must:
e plan for, and be able to ensure continuity of service, particularly in support of
critical CDEM activities
e be capable of managing our own response to emergencies
e develop plans co-operatively to co-ordinate across our industry sector and with

other sectors
e establish relationships with CDEM groups across regions.

Our obligations under the Act are addressed in the following policies:

e Disaster Resilience Summary NW70.00.14
e Asset Risk Management NW70.60.02

3 Relevant policies and planning standards

The nature of connections-extensions work is very similar to that of reinforcement and
undergrounding. Assets will be installed according to Orion’s design standards, technical
specifications and policies as summarised in NW 70.50.03 — Document Control. This
project will be implemented in compliance with the following sections:

e 9.2 Infrastructure

9.2.1 Management

9.2.3 Design Standards

9.2.4 Technical Specifications
e 0.5 Contracts

9.5.1 Management
e 9.7 Procurement & Stock Management

9.7.2 Equipment Specifications

See in particular the Orion document NW70.00.45 — Network Connections and
Extensions. Other policies that are followed for compliance are the CDEM and the Health
and Safety policy OR00.00.01.

Connections and Extensions (CPP53) 8
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If a need for reinforcement to supply the new load is identified, the extra cost comes from
the reinforcement budgets which are found in the following capex projects:

e Urban Reinforcement Major Capex Project (CPP51)
¢ Rural Reinforcement Major Capex Project (CPP52)

This project is in line with the intentions and objectives set out in Orion’s Statement of
Intent for the three years ending 31 March 2012, 2013 and 2014.

3.1 Prioritisation of works

11kV connection works use the same contracting resource as reinforcement and
undergrounding work and are managed as part of the contracting workflow. LV works
have a wider pool of contracting businesses available.

Connection work is by nature customer related and as such has a high priority. More
detail about how we prioritise projects is described in section 5.3.4 of our Asset
Management Plan and expanded in more detail in NW 70.60.14 — Project Prioritisation
and Deliverability Process.

3.2 Tenure of distribution substation sites and cable routes

Where possible we install our underground reticulation in the berm of a public road. This
does not require specific permission. We secure our kiosk substation sites by ‘Title’ or
easement. Cables laid on private property are secured by easement.

4 Programme Deliverability

The new connections programme can be carried out within normal contracting
arrangements

5 Project description and forecast expenditure
5.1 Work to be undertaken

The work mostly involves the installation of 11kV and low voltage overhead conductors
and pole substations (rural areas), and 11kV and low voltage cable, ground-mounted
transformers and switchgear housed in kiosks (urban areas). Street lighting assets are
included in new subdivisions.

5.2 Dependencies

This work is initiated by customers. It is co-ordinated with other civil works such as
roading, water and telecommunications, especially in new subdivisions. It may be co-
ordinated with other Orion infrastructure works especially if reinforcement or
undergrounding is also involved.

6 Earthquake consequences

The effect of the earthquakes on the budgets is centre around economic activity and
growth, and relocation of existing residential and commercial customers. The relocation of
businesses to the Addington/Airport area and the increasing residential development in
the north-east, Rolleston and west of Christchurch is expected to increase connection
and extension volumes.

Connections and Extensions (CPP53) 9
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The earthquakes have influenced engineering aspects of cable laying. Geotechnical
considerations are taken into account in selecting cable routes, in particular for higher
capacity conductors.

7 Expenditure plan
These expenditure forecasts do not include any contingencies.

7.1 Connection categories

For the budget categories 6.1.1 - 6.1.9 the forecast expenditure includes all works and
materials required to connect new customers or upgrade existing connections. This work
typically involves trenching and civil works, laying of cable, installing poles and overhead
lines, kiosks with their sites and concrete pads, low voltage distribution hardware, plus
livening agent work. Capital contributions made by customers will offset these budgets.
A forecast of capital contributions has been included in section 7.2.

For subdivisions, the budgets are ‘net’ of developer contributions. That is, the developer
of the subdivision will meet the cost (directly to the contractor) of any works that is over
and above Orion’s contribution to the subdivision as described in our ‘Connections and
Extensions policy'.

11kV switchgear and distribution transformers are provided to contractors by Orionthere
are no customer capital contributions applied to this budget category.

Where existing 11kV assets are of insufficient capacity or are not nearby, reinforcement
budget projects will be created to extend the 11kV network.

7.1.1 Urban 400V- Connection Up to 100A

This covers the majority of connection applications in numerical terms, for single
households, infill townhouse developments, shops and small to medium commercial
premises. These connections are mostly single-phase and connect to existing 400V
assets.

7.1.2 Urban 400V- Street Lights / Other

New streetlighting or traffic controller circuits due to council or NZTA upgrading projects
or new subdivisions.

7.1.3 Urban Large Connection - 400V

Medium to large commercial or industrial installations, typically requiring dedicated low
voltage circuits from an existing distribution substation.

7.1.4 Urban Large Connection- Kiosk

Medium to large commercial or industrial installations, requiring a new outdoor pad-mount
distribution substation on an existing 11kV circuit. A kiosk site is required, and the 11kV
cable may need to be extended to the kiosk.

See the Orion specifications NW70.53.01 — Distribution Substation design.
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7.1.5 Urban Large Connection - Building Substation

Medium to large commercial or industrial installations, requiring a new indoor distribution
substation on a customer’s premises. An existing 11kV cable will typically need to be
extended to the building. The increase in the building substation expenditure reflects the
expected increase which will result from businesses moving back into the CBD in the next
five years.

See the Orion specifications NW70.53.01 — Distribution Substation design and
NW70.53.02 - Substations on Consumers’ Premises.

7.1.6 Connection Agent Costs

Orion uses accredited Livening Agents on a contract basis to verify that our connection
procedures and requirements have been satisfied before installations are connected to
our network.

7.1.7 Rural 400V - Up to 100A Connection only

For connections to existing low voltage assets, typically in rural townships. They include
single households or farms without significant load (such as dairy sheds or irrigation
pumps), shops and small to medium commercial premises, plus infill townhouse
developments etc.

7.1.8 Rural 400V - Up to 100A Connection New Line / Substation

As in 6.1.7, but in areas where there is no LV network. If adjacent to existing 11kV lines a
pole-mount transformer and dedicated LV circuits (underground, overhead or both) are
supplied. Minor 11kV extensions to the customer’s property are included as necessary.
Major extensions are considered reinforcement projects.

7.1.9 Rural Large Connection

All other rural connections. The infrastructure depends on the circumstances, but may
include large ground- or pole-mount transformers, 11kV switchgear, LV circuits, irrigation
interruption relays, and time-of-use metering. 11kV extensions (line and/or cable) may be
required.

7.1.10 Subdivisions

Concentrations of multiple new residential or commercial sections fall into the subdivision
category. In these cases the developer arranges roading and reticulation of utilities in
advance of selling the properties so that individual connection applications are not
received from tenants or landowners on occupation. Subdivisions take 30-50% of the
connections and extensions budget. The forecast expenditure for subdivision
connections/extensions is increased for most of the CPP period due to creation of new
subdivisions for displaced Christchurch residents to move into. The longer term trend will
see the number of subdivisions slow down by FY19.

Connections and Extensions (CPP53) 11
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7.2 Expenditure summary

The following table summarises forecast annual expenditure.

Forecast expenditure (real)

Category FY13 Fy14 FY15 FY16 FY17 FY18 FY19

Urban 400V- Connection Up to 950 950 950 950 750 750 750
100A

Urban 400V- Street Lights / Other 15 20 20 20 20 20 20
Urban Large Connection - 400V 380 500 500 500 500 400 360

Urban Large Connection- Kiosk 650 750 750 750 750 600 500

e LEnme GornesHion - Bl 150 1200 1200 1200 1200 1200 750
Substation

Connection Agent Costs 40 50 50 50 50 50 50

Connection only

Connection New Line / Substation

Rural Large Connection 100 150 150 150 150 150 150

Subdivisions 5250 5250 5250 5250 4350 3750 3750

Switchgear purchase 700 1020 2160 2500 2500 2250 2250

Distribution transformer purchase 1350 1960 2000 2000 2000 1750 1750

Total

9,650 11,915 13,095 13,435 12,335 10,985 10,395

The expected trend in connections work is to exceed the recent average for the next few
years. Connections work will be influenced by post-earthquake rebuilding and relocation
is forecast to increase until FY16 and then gradually return to pre earthquake levels.

The recent change to our equipment standard, for switchgear will drive an increase to the
Switchgear budget.

Ground- and pole-mount 11/0.4kV distribution transformers of various capacities are
ordered as required from this dedicated budget category. Commercial terms of supply are
renegotiated periodically with our supplier. The increase in forecast expenditure reflects
the increase in subdivision developments expected in the next four years, the longer term
trend sees this decreasing by FY19 as the initial growth balances out.

The following chart shows the forecast customer capital contributions for connections to
our network. It excludes ‘asset’ contributions made by developers for subdivisions.

FY16 FY17 FY18

Forecast customer capital 800 1,831 1,831 1,831 1,595 1,406
contributions

Category FY13 Fy14 FY15 FY19

1,349
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The following chart shows our total connections and extensions historical and forecast
network expenditure in both real and nominal terms ($000). The real terms have been
escalated as per methodology outlined in the CPP proposal to ascertain the nominal
terms.

Historical and forecast expenditure

$000
20,000

16,000

12,000

8,000

4,000

FY10 FY11 FY12 FY13 FY14 FY15 FY16 FY17 FY18 FY19

" RealCapex  ®Nominal Capex

The following tables summarise our total connections and extensions historical and
forecast network expenditure in both real and nominal terms ($000).

Historical expenditure

Nominal $000
FY10 Fyi1 FY12

Sub-transmission network - - -
Distribution lines and cables 88 70 1908

Distribution substations including
transformers 1,835 1,805 2,266

Switchgear (All voltages) 876 1,088 1,579
Low voltage distribution network 2,313 3,095 2,854

Supporting or secondary systems - - -
Non system fixed assets - - -

Total 5,113 6,058 6,898
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Forecast expenditure (real)

FY13 FY14 FY15 FY16 FY17 FY18 FY19
Sub-transmission network - - - - - - _
Distribution lines and cables 1,836 2,159 2,159 2,159 1,893 1,687 1,545

Distribution substations including
transformers 3,316 4,271 4311 4311 4,026 3,557 3,404

Switchgear (All voltages) 700 1,020 2,160 2,500 2,500 2,250 2,250

Low voltage distribution network 3,798 4,466 4,466 4,466 3,916 3,491 3,196
Supporting or secondary systems - - - - - - R

Non system fixed assets - - - - - - R
Total 9,650 11,915 13,095 13,435 12,335 10,985 10,395

Forecast expenditure (nominal)

Nominal $000
FY15 FY16 Fy17 FY18 FY19

Sub-transmission network - - - - -
Distribution lines and cables 2578 2,820 2,618 2,415 2,283

Distribution substations including
transformers 4,485 4572 4258 3,721 3,674

Switchgear (All voltages) 2,144 2415 2347 1,992 2,043

Low voltage distribution network 5317 5809 5,389 4,972 4,704
Supporting or secondary systems - - - - R

Non system fixed assets - - - - -
14,523 15,616 14,612 13,100 12,703
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Orion,
1 Project introduction

Project Name Spur Assets Acquisitions (CPP54)

Service Category Provide and Operate Network Infrastructure

Capex Category Asset Acquisitions

Orion purchased the Papanui GXP and associated spur asset lines in August 2012. This
project is a continuation of that initiative and includes the purchase of eight Transpower
spur asset GXPs and associated spur asset lines.

1.1 Assets included

The proposed spur assets to be purchased include the:

e |Islington to Springston 66kV lines and Springton 66kV and 33kV GXPs

e |Islington to Addington 66kV lines and Addington 66kV and 11kV GXPs

e Middleton 66kV GXP

e Arthurs Pass 11kV GXP including the 66/11kV transformer — the new change of
ownership boundary will be at 66kV

e Castle Hill 11kV GXP including the 66/11kV transformer — the new change of
ownership boundary will be at 66kV

e Hororata 33kV GXP — Hororata 66kV to remain in Transpower ownership

o Bromley 66KV and 11kV GXP — Bromley 220KV to remain in Transpower
ownership

e Islington 33kV GXP - Islington 220/33kV transformers to remain in Transpower
ownership

Spur assets are a subset of the connection assets and are typically 110kV or less. They
supply only one customer (distributor, generator or direct connect customer) and do not
form part of the Transpower interconnected network. The following block diagram shows
(coloured red) the Transpower spur assets in the Orion area. The core grid assets are
shown in black.

Please see Appendix A for single line diagrams showing the proposed change of
ownership boundary.

Spur Asset Acquisitions (CPP54) 3
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1.2  Aims and objectives

The possibility of Transpower selling New Zealand wide spur assets has been discussed
in industry several times over the last 25 years. The main thrust of these discussions and
investigations can be attributed to the recognition that these assets serve the purpose of
local distribution rather than national transmission. A change of ownership would
therefore enable synergy and efficiency benefits to be achieved through integration into
local distribution network asset planning, management, maintenance and operations.

The current Transpower senior management group views spur assets as a distraction to
their major core grid expansion projects and they also recognise that customer benefits
will flow from a change of ownership.

The main aim of this project is secure a change of ownership of spur assets so that future
network efficiency and synergy gains will ultimately flow through as benefits for our
customers. For example, Orion ownership and replacement of the Papanui 11kV
switchgear lead to 20% saving (approximately $1m) to Orion. This saving was then able
to be passed on to customers by reducing the annual operating expenditure of the
Papanui switchgear by approximately 14% ($140,000). The recent purchase of the 66kV
at Papanui will enable us to defer' the replacement of the 66/11kV transformers and have
greater flexibility in the architecture of our subtransmission network which is expected to
lead to an NPV saving of more than $5m. Similar benefits are expected across all spur
assets purchase projects.

The capital funding, maintenance and operations costs associated with Transpower
ownership of the spur assets is charged to Orion as ‘Connection Charges’. Orion passes
these charges through to consumers. When the spur asset change of ownership occurs,
Transpower will discontinue the associated ‘Connection Charges’.

The purchase cost of the spur assets will increase the Orion ‘Regulatory Asset Base’
(RAB) and our operations and maintenance costs will increase to reflect the lifecycle
costs of owning the assets. Over the lifetime of the assets, the synergy and efficiency
benefits associated with Orion ownership of these assets will mean that the increase in
Orion revenue (to make a return on RAB and cover operations and maintenance) will be
lower than the equivalent Transpower ownership charges. This will be a real benefit to
consumers.

! The transformers are in reasonable condition and do not require immediate replacement but
Transpower was proposing to change them as part of their single phase transformer retirement
program which needed to make progress to achieve their long term objective/strategy. Orion has
greater flexibility to manage the replacement date around other work programs.

Spur Asset Acquisitions (CPP54) 5
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1.2 Cost benefit analysis

When making the decision to purchase the Papanui spur assets we considered the
business case for Orion and also the outcome for our consumers. The regulatory
arrangements for this transaction create uncertainty for our shareholders and the
business case to proceed was marginal. However, we recognised the long term benefits
to our customers and NZ electricity consumers in general. As outlined below, there is
clearly a dynamic efficiency benefit for NZ but the regulatory arrangements create
allocative issues for our shareholders. A copy of our Papanui spur asset board paper is
included in Appendix B.

When considering the option to purchase the Papanui spur assets we gave consideration
to Transpowers proposed asset replacement plans and the reinforcement options for
managing the constrained transformers and the 11kV network in the area. It was
necessary for this review to consider the wider 66kV subtransmission requirements and
the options going forward.

There are two main aspects to the cost savings to Orion and our customers:

e Growth capital savings through simplified design and efficient contracting
arrangements
o Asset lifecycle savings through deferred asset replacement

Our review included significant correspondence between Transpower and Orion to better
understand the asset replacement drivers and the upgrade options. We also requested a
‘high level response’ from Transpower in 2010 to extend their Papanui subtransmission
network to meet our growth expectations in the area (see Appendix C). While the
response from Transpower does not directly compare with the proposed ‘post
earthquake’ works, there were clearly higher costs associated with a Transpower solution
that did not need to be revisited post earthquake. NPV savings from greater design
flexibility and more efficient contracting arrangements are clearly in the millions.

The main asset replacement saving was related to the four 66/11kV transformers at
Papanui. Transpower has a proactive single phase transformer replacement program
which required early replacement of the Papanui transformers to smoothly manage the
replacement of their national fleet of transformers. Given the reasonable condition of the
transformers and recognising the ability to use our network as backup, Orion considers
that the replacement of these transformers can be deferred to a time when other network
reinforcement will enable replacement with two 40MVA transformers only. The other two
transformers with a replacement cost in excess of $1M each will be retired.

We have seen numerous examples of higher Transpower costs than ours for the same
works and for other spur asset projects we have ‘moved on’ from requesting Transpower
cost estimates for works that we can undertake ourselves.

Spur Asset Acquisitions (CPP54) 6
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1.3 Drivers

The key drivers for this project are:

e returning our network to a state that meets our Security of Supply Standard
(SoSS) in the most cost-effective way possible (as set out in our subtransmission
architecture review).

e completing the spur asset transfers in a timeframe that prevents Transpower
investment in replacing assets that can occur more cost-effectively by Orion
rationalising the assets e.g. from contracting and design efficiency, and no need to
comply with the Electricity Participation Code — Grid Reliability Standards.

e in the case of the Springston GXP, the spur asset purchase will facilitate parallel
operation of assets with an existing Orion 66kV line and therefore deliver an N-1
security of supply to the wider Rolleston area — see Urban Major Project —
Rolleston (CPP7).

1.4 Obligations

Like all companies we are subject to the general provisions of a wide range of legislation;
of particular note is the Health and Safety in Employment Act 1992, which has far-
reaching impacts. Other specific safety requirements are found in the Electricity Act, the
Electricity Regulations, the Electricity Industry Act and the Building Act.

Orion aims to achieve compliance with all relevant legislation, regulations and codes of
practice that relate to how we manage our electricity distribution network, including:

o Electricity Act

o Energy Companies Act

o Electricity Industries Act

e Local Government Act

o Electricity Reform Act

e Building Act

¢ Electricity Regulations

e Health and Safety in Employment Act

o Electricity (Hazards from Trees) Regulations

e Health and Safety in Employment Regulations
e Electricity Information Disclosure Requirements
o Public Bodies Contract Act

e NZ Electrical Codes of Practice

e Public Works Act

¢ Civil Defence Emergency Management Act

o Electricity Amendment Act

¢ Resource Management Act.

The main obligations under these Acts are contained in Orion’s statutory compliance
manual.
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Orion,

As a “lifeline” utility, Orion must comply with the Civil Defence Emergency Management
(CDEM) Act. The Act stipulates the responsibilities and roles of key lifeline agencies,
including Orion, with respect to emergencies or disasters.

The CDEM Act affects the way we carry out our continuity planning and how we relate to
other utilities, emergency services, local government and New Zealand’'s communities.
The Act requires us to:

¢ be able to function to the fullest possible extent during and after an emergency
e have plans for being able to function that can be made available to the Director of
Civil Defence Emergency Management.

We may be requested to:

e help define the Crown’s CDEM goals and objectives in a National CDEM Strategy

e participate in the development of a National CDEM Plan and/or regional CDEM
Group plans

e provide technical advice on CDEM issues to the Director of Civil Defence
Emergency Management or CDEM Groups (consortia of regional authorities and
emergency services).

This means that we must:

e plan for, and be able to ensure continuity of service, particularly in support of
critical CDEM activities

e be capable of managing our own response to emergencies

e develop plans co-operatively to co-ordinate across our industry sector and with
other sectors

e establish relationships with CDEM groups across regions.

Our obligations under the Act are addressed in the following policies:

e Disaster Resilience Summary NW70.00.14
e Asset Risk Management NW70.60.02

2 Relevant policies and planning standards

This project involves the purchase of new assets only and is therefore slightly less
involved than a more traditional design and build project. However, the ownership of
these assets requires Orion to consider compliance with our planning standards and also,
how they will be incorporated into our asset lifecycle management including maintenance,
replacement, stock management etc.
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Rationalising these assets into the network over time will be done in a manner consistent
with our design standards, technical specifications and policies as summarised in NW
70.50.03 — Document Control. In particular this project will be implemented in
compliance with the following sections:

e 9.2 Infrastructure
9.2.1 Management
9.2.3 Design Standards
9.2.4 Technical Specifications
e 9.5 Contracts
9.5.1 Management
e 9.7 Procurement & Stock Management
9.7.2 Equipment Specifications

HV and Low Voltage Switchgear — Asset Management Report YE 2012 (NW70.00.24)
High Voltage Circuit breakers — Asset Management Report YE 2012 (NW70.00.33)
Substations — Asset Management Report YE 2012 (NW70.00.44)

Network Related Property — Asset Management Report YE 2012 (NW70.00.43)
Protection Systems — Asset Management Report YE 2012 (NW70.00.22)
Subtransmission Overhead Lines — Asset Management Report YE 2012 (NW70.00.26)
11kV Overhead Lines — Asset Management Report YE 2012 (NW70.00.27)

Low Voltage Overhead Lines — Asset Management Report YE 2012 (NW70.00.25)

The following sections provide a summary of the most relevant high level reports,
policies, standards and specifications.

2.1 Security of supply standard

Our major urban and rural projects outlined in other supporting CPP reports have been
developed in the knowledge that Orion would be purchasing the spur assets outlined in
this project. The purchase of these spur asset facilitates a more economically efficient
development of our substransmission network that is compliant with our SoSS.

Our SoSS is published in Section 5.3.1 of our 2012 Asset Management Plan. This
standard was originally introduced shortly after the 1998 Auckland CBD blackout and
modified slightly following an urban architecture review in 2006. The structure of our
SoSS is based on the UK P2/6 standard and the 2006 update process included a national
and international benchmarking component. Our 2006 review process and
recommendations were reviewed by SKM before consulting with Retailers, Canterbury
Manufacturers Association, Major Electricity Users Group and Grey Power.
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2.2 Network architecture reviews

To make sure that our network architecture and resulting SoSS is keeping pace with
changes to our modelling inputs (VoLL, asset failure rates, new technologies, DSM, etc)
we have recently completed” a review of our urban 66kV and 11kV architecture®. This
has also provided an opportunity to take account of the resiliency learnings during the
Christchurch earthquakes. The review has largely supported our current SoSS and we
do not expect any changes to the existing categories or thresholds although additional
criteria to capture our planned resilience to GXP or zone sub ‘site’ contingencies will be
required.

Our architecture review supports the addition of the spur assets to our network, and
allows for the development of more secure, lower cost subtransmission network
architecture.

2.3 Prioritisation of works

This project mainly requires the use of asset management staff at both Orion and
Transpower and therefore does not affect the workload of our contractors.

The proposed spur asset transfer dates have been agreed by Transpower and Orion after
taking account of the trade-off between available internal resource and the need to
progress spur asset transfers soon to avoid unnecessary asset replacement investment
in the meantime. In some cases Transpower has agreed to delay replacement works.
The purchases have been staggered across the period FY13 to FY17 to even the
workload for asset management staff at both Orion and Transpower.

The Springston spur asset transfer has become the immediate priority so that the
subtransmission network in the wider Rolleston area can be improved to N-1 security.

2.4 Tenure of substation sites, line corridors and cable routes

We secure the tenure of our zone substation sites by ‘Title’. Where possible we install
our underground and overhead reticulation in the berm of a public road (either formed or
a paper road). Where a line or cable crosses private land we secure the route by
easement.

This project will involve the purchase of land associated with existing GXPs and we
envisage that ‘Title’ will simply transfer to Orion in most cases. In some cases, we will
continue to share a site with Transpower and we envisage that our occupancy of that site
will continue as per the Access and Occupation schedule of the Transpower
‘Transmission Agreement’.

% Technical analysis complete, reports at draft stage

% See our Urban architecture review papers NW70.60.05 Subtransmission and NW70.60.06 11kV
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We envisage that most of the Transpower spur asset line routes are secured by existing
rights® (as was the case for the Papanui 66kV lines) as they were installed prior to 1992.

Other land issues will be addressed at the detailed project management phase of each
project in turn.

3 Network constraints and service targets

Urban subtransmission currently is not consistent with Orion’s So0SS. The most cost-
effective way to meet the SoSS is set out in the architecture review and requires the
purchase of spur assets from Transpower.

As stated in earlier sections of this report, our major urban and rural projects outlined in
other supporting reports have been developed in the knowledge that Orion would be
purchasing the spur assets outlined in this project. This facilitates efficient development
of a subtransmission network that is compliant with the results of our 66kV architecture
review and security of supply standard.

3.1 Forecast load

This project is not a load driven initiative and therefore no load forecasts are provided.

3.2 Non network alternatives

This project is for the purchase of existing Transpower assets and these assets are
considered the most cost-effective way to continue to provide an appropriate level of
service for our customers. We do not consider that non network alternatives are viable in
this case.

4 Project description and forecast expenditure

4.1 Work to be undertaken

There are no material works to be undertaken as part of this project. There will be
incidental works/costs associated with purchase of the spur assets but these are included
in our lifecycle management costs. See section 7 for a summary of the forecast purchase
cost of the Transpower spur assets.

* As per the Electricity Act 1992

Spur Asset Acquisitions (CPP54) 11
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4.2  Timing

As stated previously, the proposed spur asset transfer dates have been agreed by
Transpower and Orion after taking account of the trade-off between available internal
resource and the need to progress spur asset transfers soon to avoid unnecessary asset
replacement investment in the meantime. In some cases Transpower has agreed to
delay planned replacements.

The Springston spur asset transfer has become the immediate priority so that the
subtransmission network in the wider Rolleston area can be improved to N-1 security.

5 Dependencies

The purchase of these Transpower spur assets is fundamental to many of our major
urban and rural subtransmission proposals outlined in other major project reports
including upgrading our network to ensure it meets our SoSS. If this project was
unsuccessful it would lead to changes including decreased cost-effectiveness to our
major project designs and budgets, and may delay our compliance with our SoSS for
parts of our network.

6 Earthquake consequences

This project is not largely affected by the earthquake but some remedial earthquake work
is required at some of the Transpower GXPs being purchased. These costs will be either
met by Transpower (which increases the purchase price) prior to purchase or are
assumed to be included in Orion’s lifecycle management budgets. These costs are
expected to be modest and more detail will unfold as we undertake due diligence for each
spur asset purchase.

However, through the damage to our network and impacts to security of supply, the
earthquakes have necessitated our improvement of the subtransmission network, for
which the spur assets are an important element.

Spur Asset Acquisitions (CPP54) 12
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7 Expenditure plan

7.1 Expenditure summary

The following table provides the date and estimated purchase price of each of the spur
asset purchases in this project.

Description Forecast

Budget

($000)

Springston GXP and 66kV lines 2,700
Addington GXP and 66kV lines 13,809
Middleton GXP 340

Arthurs Pass 11kV and 66/11kV transformer 1,977

PG Castle Hill 11kV and 66/11kV transformer 658
Hororata 33kV and 66/33kV transformers 593
FY16 Bromley 66kV and 11kV 8,827
FY17 Islington 33kV 1,198
Total 30,102

The following chart shows our total spur assets transfers forecast network expenditure in
nominal terms ($000).

$000
20,000

16,000

12,000

8,000

4,000

0 r T T T T T 1
FY10 FY11 FY12 FY13 FY14 FY15 FY16 FY17 FY18 FY19

® Nominal Capex
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The following table summarises forecast expenditure related to spur asset transfers in
nominal terms ($000).

Forecast expenditure (nominal)

Nominal $000
FY13 FY14 FYl15 FY16 FY17 FY18 FY19
Sub-transmission network 3,620 2,339 14,448 6,232 948 - -

Distribution lines and cables - - - - - - -

Distribution substations including
transformers - - - - - - -

Switchgear (All voltages) 531 358 1,898 3,134 152 - -

Low voltage distribution network - - - - - - -

Supporting or secondary systems 37 2 438 54 08 - -

Non system fixed assets - -
Total 4,188 2,700 16,784 9,419 1,198 - -

Basis for expenditure forecast

The estimated spur asset purchase costs are based on the forecast Transpower
‘Regulatory Book Value’ of the assets at the time of forecast purchase. These forecasts
include the forecast value of Transpower planned replacement or enhancement work
prior to the purchase date.

These expenditure forecasts do not include any contingencies.

Orion ownership of the spur assets also increases our replacement capex budget and our
forecast maintenance opex budgets. The forecasts and assumptions supporting them are
detailed in the relevant asset management reports:

e HV and Low Voltage Switchgear — Asset Management Report YE 2012
(NW70.00.24)

e High Voltage Circuit breakers — Asset Management Report YE 2012
(NW70.00.33)

e Substations — Asset Management Report YE 2012 (NW70.00.44)

o Network Related Property — Asset Management Report YE 2012 (NW70.00.43)

e Protection Systems — Asset Management Report YE 2012 (NW70.00.22)

e Subtransmission Overhead Lines — Asset Management Report YE 2012
(NW70.00.26)

e 11kV Overhead Lines — Asset Management Report YE 2012 (NW70.00.27)

e Low Voltage Overhead Lines — Asset Management Report YE 2012
(NW70.00.25)

There is additional detail in the documents “Replacement 10 year plan and the
Maintenance 10 year plan.
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Appendix A — Proposed spur asset change of ownership boundaries

______

WYHOVID 3NN T1OMIS MY 11Se8

NOILVWISENS NOLOMIOTY

Wl UL A O e O O

)

15

Spur Asset Acquisitions (CPP54)



VOrSETEow

Orion

=]

o & N " 3 0 : f

(aMive34n) WIMOISHYNL
PSYIO 3NMT TIONIS AN | LA

HOILYLSANS S5¥d SHNHLYY

o] e R ¢ o L ) e

VIR e e s M . 1 T e, 1

VoS Ll | Sl

®

— v
e B M TREE Gad 16
U AN A A T B

-
ARTS TSP
Copiahd  panog sl
HiTM  FIFRE NOTHO
TEETT 6] e ) + b |3 S p—
RO 51 L L.} £ NN T
LL =l L 5 - w B o n L) L] L[] ] T ¥

|

16

Spur Asset Acquisitions (CPP54)



ok

Orion

TRIFNE T

L] L 1]

_”u.-ﬁﬁ..n"_ Wamou N NL i e S R e - u.“_.nw..uv i
m.-lﬁ_dma._ FIVESVIO 3N TI9NIS AN 11/98/022 = — et o H o e S — SRS
1 3 NOUYISENS ATTNOEE =5 e e ————————— — =
-l-_.-lnullinpll-l_ —
[ T L b e m_ T
S SO N B N ST o T ;. H;
Iiill“-ll}h“ﬁ'._ am i
nﬂd Ll i#‘
“.nu
» .
“- im T ”l..._.uwum. .“ L
ﬁ-
“L m |I- it
ks L
.IFI.‘.
u ] = i
[ =
- L1l -
-z -
(5 1 o W 3
(s
“ i
3 = i
.-u L - __m
5 | :
i’ aw - i
”-. uu._”s.l. : ol [ e M ﬂ. .hm
L ki e .mn
s i g “m
[ ....(...ﬁ.hqnhh.m.ﬁunu.._. oy e i
e sl I
= G M I0s TREELL :
g {vrm ¥y NMOTYO A - i
1 . m I
v g s |

17

Spur Asset Acquisitions (CPP54)



NTRINETRN

..........

-------

b3

E ﬂssuﬂv _"
H mmﬁ
i

ﬁﬂi!gﬂﬂ

BROMLEY _'.i: BSTATION

66/11 kY SIMGLE LINE DIAGRAM
(CPERATING)

Spur Asset Acquisitions (CPP54)

18



Orion

VOrSETEow

et

e L]

L - Lt L] i n

__“imﬁurau
FYEIYID 3NN IOMIS AN 11e

“.IH.’_IL.-I.__-.-. .

HOLLYISENS TIH JILSYD

et e g o i P

T GBI | SO R-ED B T
NICHN L YT 1 T I,

®

£l

T -
TR N G, TR G TV

Ll T T TR LR

= e PET LIS O

a | : e G, MR O S
] LT ZFFER  NOTIA0
Ha @ ..,.m
”..I.. uﬁ ....H..l_ ” !.ﬂ[-.lqlul T T
e e e .m ...Mr
.-. e H_..M ST B ) Sl TN

L
.-_. _n 3 ke ¥ » " b o o ] = [] ¥ 5

19

Spur Asset Acquisitions (CPP54)



Orion

ok

TRIFNE T

-

o A S TRNTIOR TR MR DD
| R gEfsgensy  ARTN0

YT EEE N

'-h'i"'iu"'

RS

i

LEFT-FREL LN

| et smor s o0 o e ?ll.__ﬁﬁ

P PR LTI W W W o T S
E

:
3

!
)
i

]

f_f }

T f I
O P e

A L) L]

EWA' ...

ot nel wE

.i./H s
it - i
-~ % f @& T ¥ T3 % % il T T T T e e e |

e

T = T = T
Y TSRS T SRR TTRICH T T
o L T e -y

o
m % T
ﬂ_ﬂ 1 s .l.f ] %ﬂaﬁ.ﬁ.ﬁ?ﬁﬁ
o .mw.: e PiaT W
_ & " y 3
=
1 b e
P —r T :

.....

20

Spur Asset Acquisitions (CPP54)



IR B LR

£

drmah i W R DN
= A % L . d i E i

(oMiLYH3d0)
MrESYID 3N TIONIS AY £

TN _”

- HOLYISENS MOLINTIEI

HIMOdINYEL

- I T W) e n by

(D) SIMIDT) MEANED ¥ IS S MR ATH oL
AV VES] I TERE 0 1L R .ﬁﬂ_ i

PV o i ﬂ_...uﬂ\
FH LYV DA O AL
Hegat Iy op MR T

L= w
[ﬂu‘l&.ﬂﬂ _ aﬂa._l_ 1 _|!§ w |
SR L 1 r@u.T T_Nﬂu.@. ol
.—.ﬂwﬂu_—ﬂ_ L4
bsd 1,“1 i JH 1

e — e e e e i, S, I ——

ol

-

T = T - T - T
FERIFEN kA B DR (MW LW T
= R L G T P

.......

21

Spur Asset Acquisitions (CPP54)



= ASLTVE  MNE e SEsae ST

WrEdeny Asd
b
]

AL
B

Wan [

ISLINGTOM SUBSTATION
{OPERATING) il
o L] ] T ] T ] m

/BE/11 KV SINGLE LINE DIAGRAM

I
]
i
il 5T 220
TRAHNEF ER
LY
d T —

OATo  ACASE  WEFH TRAAAEAopwEAl  MARIRSD  Fo 8 TT Lo
L L] i i M i = i iy 1

Spur Asset Acquisitions (CPP54)

22



Orion

VOrSETEow

L] i =]

(oNLvE340)
MYEOIO 3N TI0HIS AN 1L/99

HOILYLSENS MOLTIO0IM

HFMOoOdIMNYEL

] wn SO B TR SR | S

SR e R e S Y

*OTrsIausg

A R
ST A¥eS D gL 3941
TRITMOH URTIH

210

‘rapsuwrn Arzedoag ce1Ts sty 1w papesu
fawpuncg J9E8T oU ‘USTIQ 03 PRIISISURII DUTEq

DETe 27 aury] vomibuITeT-uoaETERTK- UsABuTPoY =

N.. SFIFY NIy

LR )

T._.E L

L] =
A il
= =R
B P e - MRy N AT LTI ML

23

Spur Asset Acquisitions (CPP54)



yorsEriook

Orion

"Tﬁl.z L .'E E ;"r'-;l“

B KM AR A AR

1] " Ll

e

BBE(SXL  WYdOVID 3N TIENIS AX 11/99

ELN HOLLYISENS INNYdvd

HAMOATHYHEL

24

re:
4 T EEEE T e

P ST ATATT T 5 R S o e AL |
THEET PR

7 TS WL TR R e e T R ¥ RS Y e T

ST L S SO W Y T e AT RO

Spur Asset Acquisitions (CPP54)

..{y..

= T () ! ¥
bt 32 drErY TSR em T T

B IIT G el PN (I

iE

L




Orion

VOrSETEow

2

FI'?IT‘IL"I‘I‘TT‘TI'E"- NN YA .

(om1vaad0)
MYSOVIO INP TIONIS AM £c/ee

HOUYLISENS HOLSIMIHAS

HIMOHENY WL

ol SRR SO0 ¥ G e sontRre W 8T (100 WNERE
T I

TMETIATN L O W B e e el 1
L =}

T o) S

= @ =

L -

"

T ] T
EmE TR TRETCH 8 TR

(=)

25

Spur Asset Acquisitions (CPP54)



Orion,

Appendix B — Proposed spur asset change of ownership boundaries

MEMORANDUM

Date: 15 February 2012

To: Rob Jamieson

From: Tas Scott

Subject: Papanui spur asset transfer from Transpower to Orion
Purpose

The purpose of this paper is to achieve board approval to purchase the Papanui spur
assets from Transpower as soon as practical following 1 April 2012 and at Transpower’s
regulatory net book value of approximately $4.4m including a residential property at 472
Greers Road.

The actual transfer value will be determined at the date of transfer and will be based on
the regulatory asset value.

Background

The current Transpower senior management group views spur assets as a distraction to
their major core grid expansion projects and they also recognise that customer benefits
will flow from a change of ownership. This has not always been the case and there is no
guarantee that future Transpower management will continue to have the same view. The
Transpower board has agreed to progress the transfer of Papanui spur assets.
Transpower have appointed a project manager for the Papanui spur asset transfer
project.

Transfer Agreement

The ‘transfer agreement’ between Transpower and Orion is conditional on Orion being
able to compulsorily acquire the land through provisions in the Resource Management
Act including approval from the Minister of Land Information (Hon Maurice Williamson).
Whilst this should be straight forward it is thought to be the first occurrence of a
compulsory acquisition of land that was previously acquired by Transpower as a
compulsory acquisition under the Public Works Act. The requirement for Minister
approval is likely to delay the transfer date beyond 1 April 2012.

Transpower and Orion require at least 4 weeks notice to transfer the assets to ensure
that it can meet all market notification requirements, etc and incorporate the necessary
changes in their connection asset charging schedules. The final transfer date will be on
the 1% of a month not less than 4 weeks following Minister approval to transfer the land. A
realistic transfer date at this stage is 1 June 2012.

The Papanui business case
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The following points provide a summary of a very complex regulatory environment. There
is regulatory uncertainty at present as the electricity industry makes the transition from
one form of regulation to another and the earthquake has further complicated the Orion
position.

1. Current rules —‘Avoided transmission’

Until the new Input Methodologies are implemented (estimated to be 1 April 2013)
we are able to claim all of our spur asset transfer related costs including, WACC
return, depreciation, operations and maintenance (avoided transmission).

2. Proposed rules — ‘Recoverable Cost’

For the first 5 years (or at least up to the next Po reset) following the transfer of
spur assets (each group of assets) Orion is able to continue to charge our
customers the same amount that Transpower previously charged Orion. This is
called a ‘Recoverable Cost’ and sits outside the WACC and RAB discussed
below. We call this an ‘incentive’ because the spur assets are typically old (and
therefore cheap to buy) but Transpower charges are based on average NZ age so
continuing to charge customers the Transpower equivalent charge achieves a
good level of return in the first 5 years. To claim/charge Recoverable Costs
requires Commerce Commission approval and this cannot be achieved until the
new Input methodologies take effect (estimated to be 1 April 2013).

3. 5year Pyregulatory price reset

The 5 year Pq reset is the mechanism (still to be developed) by which the
Commerce Commission sets prices to achieve a forward looking regulated WACC
on RAB. The first reset is anticipated to be 1 April 2015. The purchase value of
the spur assets and any associated replacement or upgrade investment will be
added to our RAB.

The detail of the Papanui business case for our shareholders is attached in Appendix B.
Assuming an NPV post tax discount rate of 8% and ignoring any benefits or costs that
may occur through tax depreciation shields (any costs could be mitigated through a
modified accounting treatment) etc, the financial analysis concludes the following:

1. The transfer of Papanui spur assets becomes NPV neutral in 10 years

2. The ability to claim ‘Avoided Transmission’ for one year and ‘Recoverable Costs’
for 2 years provides a slightly higher than WACC return for the first 3 years — this
allows the business case to be NPV neutral in 10 years rather than over the life of
the assets

3. Inthe context of regulatory uncertainty, there is a possible extra incentive of
continuing to claim ‘Recoverable Costs’ beyond 2015 for the remainder of any 5
year period following the transfer date (2 years of approximately $1.2m).

In addition to the Papanui substation assets, Transpower proposes to sell a residential
property bordering the Papanui substation. This property was purchased by Transpower
to achieve a noise buffer on the south side of the substation. We propose to purchase
the property for $175,000 to maintain this noise buffer. The property is currently rented
for $310 per week and has a Rateable Value of $425,000.
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Strategically the transfer of Papanui makes the threat of bypass by large customers or
potential embedded network owners more difficult. It also enables greater flexibility in the
design of the network which should lead to an improvement in security and reliability of
supply for our customers.

The transfer of Papanui spur assets to Orion is expected reduce the future replacement
and upgrade capex, maintenance and operations costs by 20%. This will place
downward pressure on electricity delivery costs to our customers and thereby deliver real
benefits to our community.

Progress on the Papanui purchase process

Transpower and Orion are currently working on a project plan to transfer the assets no
sooner thanl April 2012 but recognising that the earliest transfer date will be 4 weeks
following approval of the land transfer from the Minister of Land Information..

We have largely completed the following aspects of the transfer process:
¢ due diligence information with a particular focus on understanding the impact of
the earthquake on the Papanui spur assets
¢ confirm the new demarcation point for the change of ownership
e establish the engineering handover arrangements (maintenance contracts, etc)
¢ understand the GXP metering and protection changes required to facilitate a
change of ownership.
A final draft of the ‘transfer agreement’ is expected to be completed by late February and
we are focusing on our compulsory land acquisition application to the Minister.

Summary

In summary we consider that a positive business case exists to go ahead with the
purchase of the Papanui GXP spur assets from Transpower. We believe we can at least
make a regulated return on the investment with a potential upside (subject to Commerce
Commission approval) through extending the ‘Recoverable Cost’ component of revenue
for 2 years beyond the price reset date.

Based on our interpretation of the current and proposed regulatory revenue regimes the
NPV analysis of cash flows shows a break even in 10 years. The purchase of these spur
assets will deliver material benefits to our customer base and community and we
therefore conclude that we should proceed as outlined in the following recommendations.

Recommendations

1. That the board delegates authority to the CEO to approve the purchase of
Transpower’s Papanui spur assets — approximate purchase price $4.2m plus GST

2. That the board approves the purchase of the adjacent residential property to the
south of the Papanui substation for $175,000 so that the noise buffer zone can be
maintained.

Tas Scott
General Manager Network Development

Approved for board submission

Rob Jamieson
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