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1 Disclaimer

The purpose of this document is to provide information ati@utUnited EnergyyE)

distribution network capacity to meet demand over the néxe y e ar s , and UES®S
proposed planso augment the distribution networtk improve the reliability and

performance of the netwark

Persons proposing to use the information in this document shioddghendently
verify and check the accuracy, completeness, reliability and suitability of the
information in this document, and the reports and other information relied on by UE
in preparing it.

This document also contains certain predictions, estinssigstatements that reflect
various assumptions concerning economic growth scenarios and load growth
forecasts, amongst other things. These assumptions may or may not prove to be
correct.

The document al so contains st anayechaeget s abou
from time to time without notice and should therefore be confirmed with UE before
any action is taken based on this document.

Except as required by law, UE makes no representation or warranty as to the
accuracy, reliability, completeness oritability for particular purposes of the
information in this document. UE and its employees, agents and consultants shall
have no liability (including liability to any person by reason of negligence or
negligent misstatement) for any statements, opiniangrmation or matter
(expressed or implied) arising out of, contained in or derived from, or for any
omissions from, the information in this document, except in so far as liability under
any statute cannot be excluded or as required by law.

2 Document Control

Revision No. Date Summary of changes made

0 Dec2011 Original version
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3 Executive Summary

The Victorian Electricity Distribution Code requires United Ener@yE) to publish
this annual Distribution System Planning Report (DSPR) detailing \wewlan, over
the following five calendar yeardo meet the predicted demand for electricity
supplied hroughour distribution networkand improve reliability of supplyfor our
customers

The information contained in this report includksmand forecastand loadat-risk
assessmentsf UE6 subtransmission systemzone substationand high voltage
feedersover the five year planning horizon Emerging major constraints in the
distribution network likely to require a network augmentation within the néxe
years are flagged to enabtaird-partiesthe opportunity taffer alternative proposals
to alleviate the constraints. This maglude offers to UE fodemand management or
embedded generatiosolutions undgrinned bynetwork support agreementsThe
objective of providing the information in this report is tofacilitate the efficient
development of th&)E network to best meet the needaf customers.

The assessmensummarised in the talden the following pagesre a high level
description ofthe expected balance between capacity and demand at each zone
substatiorand suktransmission systemvhere an emerging major constraint has been
identified by UEover the forecast periodParties interested in proging nornetwork
solutions for alleviahg emerging network constraints oseeking additional
information, should contact one of the followibg officers:

Rodneg Bray, Manager Network Planning
Telephone: (03) 8846 9745
Email: Planning@ue.com.au

RamanJegatheesan, Principal Engineer Network Planning (North)
Telephone: (03) 8846 9748
Email: Planning@ue.com.au

Sujeewa Vithana, Principal Engineer Network Planning (South)
Telephone: (03) 8846 9746
Email: Planning@ue.com.au
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Summary of Major Zone Substation Constraints and Augmentation Options

Constraint Location Indicative Preferred Network Solution Capital Potential for
Zone Substation Timing Cost' non-network solution to defer works
Install a third 66/22kV 20/33MVA 2MW of demand reduction or local
Box Hill Area December | transformer at BH. $6.0M generation per annum. Offers for Ron
(BH) 2013 ' network solutions should be submitted by
30" June 2012.
Install a second 66/22kV 20/33MVA| 2MW of demand reduction or local
LangwarrinArea December | transformer at LWN and transfer log $6.0M generation per annum. Offers for ron
(LWN) (CRM) (FTN) 2013 from CRM and FTN to LWN. ) network solutions should be submitted by
30" June 2012
Build anew 66/22kV 20/33MVA 3MW of demand reduction or local
DoncasteArea December | Templestowe zone substation (TSE $12.0M2 generation per annum. Offers for non
(DC) (NW) 2014 and transfer load from DC and NW f{ ) network solutions should be sulited by
TSE. 31° DecembeR012.
Install a third 66/22kV 20/33MVA 3MW of demand reduction or local
SpringvaleArea December | transformer at either SVW or Sahd $6.0M generation per annum. Offers for ron
(SV) (SVWw) 2014 rebalance station loads ' network soluibns should be submitted by
30" June 2013.
Install a third 66/22kV 20/33MVA 2MW of demand reduction or local
Notting Hill Area December | transformer at N@nd transfer load $6.0M generation per annum. Offers for ron
(NO) (GW) 2015 from GW to NQ ' networksolutions should be submitted by
30" June 2014.
Install a second 66/22kV 20/33MVA| 2MW of demand reduction or local
DromanaArea December | transformer at DMAand transfer loac $6.0M generation per annum. Offers for ron
(DMA) (MTN) 2015 from MTN to DMA. ) network solutions should be submitted by
30" June 2014.
Install athird 66/22kV 20/33MVA 2MW of demand reduction or local
Mordialloc Area December | transformer aBSand transfer load $6.0M generation per annum. Offers formo
(MC) (S9 2016 from MC to SS ) network solutions should be submitted by

30" June 205.

! Indicative only. The total project cost generally includes the cost associated with other related works not directly required to renmsteathe Eor exampli¢ is likely
to include some asset replacement works and new distribution feeders that provide additional benefits.
2 Does not include theost of land acquisition in 2012.
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Summary of Major Sub-transmission System Constraints and Augmentation Options

Constraint Location Indicative Preferred Network Solution Indicative Potential for
Sub-transmission Timing Capital Cost non-network solution to defer works
system
South WesMornington December Install a new 66kV line from HGS to At Ie_ast9MW of generation capacityro
. RBD (Stage & 2). equivalent load demand management wou
Peninsularea 2013(Stage 1) $17.0M be required to defer the network solution fd
(TBTS-DMA-RBD- December ' 9 oot e ot
STO) 2017(Stage 2) one year. O ers for nen}getwor solutions
should be submitted 80" June 2012.
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4 Introduction

This Distribution SystemPlanningReport(DSPR)has beemrepared  the Victorian
electricity distribution busines$Jnited Energy (UE), in accordance with the
requirements of clause 3.5 of the Victorian Electricity Distribution Code.

The information contained in this report includsmand forecasts and leatrisk

as essment s -teahsmissibrd systemsy bone substations and high voltage
feeders over the five year planning horizon.mdfging major constraints in the
distribution network likely to require a network augmentation within the next five
years, are flgged to enable thirgarties the opportunity to offer alternative proposals

to alleviate the constraints. This may include offers to UE for demand management or
embedded generation solutiposderpinned by network support agreements.

The objective of alleviating any constraints to deliver the least cost technically
acceptable solutioand where this could possibly be achieved using anetwork
solution proponents of nenetwork solutions are invited to contddE and lodgea
formal expression ofriterestas soon as possible. This is necessary to ensure that
sufficient time is available to fully assess all possible network andnatwork
solutionsand enter into a network support agreenigr a finalcommitmentto the
network augmentationWhere the proposal involves gricbnnecéd generation, UE
requires the proponent to follow the formal generation connection application process
specified in the National Electricity Rules and advise UE that a network support
agreement is sought

Non-network ®lutions which are deemed by UE to be able to effectivdbfer a
network augmentatiorby one or more yearare €eligible for a network support
payment. To obtain the maximum paymeiibeing the full value of the network
augmentation deferrglthe nomnetwork solution must be equivalent to the network
solution in terms of both capéity and reliabilityT otherwise lower payments are
offered,commensurate with the increased rigihe payment is only available for the
duration of the network support agreemavhile the network augmentation is being
defered

5 Planning Standards

5.1 Reliability and security of supply standards

Planning criteria and network design standards influence the level of capital
expenditure for accommodating growthdastomer demanend security of supply.

The planning approach adopted by UE is probabilistic, taking into account the
combination of load profiles, plant ratings and plant failure rates to quantify the
exposure of customers to loss of supplye approach allows an econiz balance to

be made between the cost of network reinforcement and the probagigiited cost

of loss of supply to customers, plus other benefits such as energy loss redlibgon.
principles of the planning approach adopted by UE are:
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1 Probabilistic criterion. Under this approach, the strict deterministic-IN
criterion is relaxed and simulation studies are undertaken to assess the amount of
energy that would not be supplied if an element of the network is out of service.
Augmentations are justifieonly when the capitalised value of energy at risk, plus
other quantified benefits, exceeds the estimated capital costs of augmentation

1 Contingency planning In a network planned in accordance with the
probabilistic approach, there are conditions urvdeich the entire load cannot be
supplied with a network element out of servi€gontingency plans are developed
to restore supplgs quickly as possibler such events.

I n order to determine the fieconomically
necesary to place a value on supply reliability from thetomeré per sfiisct i ve.
recognised that this value may depend on the customers inalvedhe duration of

the outaggand estimating such a value is inherently difficdttis common practie

by manyutilities in the world to use an average marginal value of reliability, referred

to as the Value of Customer Reliability (VCRThe VCR used by UE for the 201
Distribution System Planning Report is based on the value published by AEMO in the

2011 Victorian Annual Planning ReporThe report provides an updated estimate of

the compositéor averaggvalue of customer reliability in Victoria for all electricity
customers. VCR is an important signal for investment and the report shows a range

for the value of VCR from around2$ to $140kWh depending upon the type of
customer and the duration of the outagegn average a rate 867.88kWh hasbeen

used to estimate customer s 0 Inesdablishing a f | ost
business case ftoine approval of augmentation projedts;ation specificVCR values

may be used to reflect the different classes of customers served by the augmented
facility.

The base reliability data adopted for the purpose of producing this report is shown in
the following table. The data is derived from the Australian CIGRE Transformer

Reliability Survey carried tatmein 1995 and

Major Plant Item: Interpretation

Zone Substation Transformer

Transformer failure rate 0.5% A major failure is expected to occur once

(major failure) 200 transformeyears. Therefore, in
population of 200 zone  substatic
transformers, for example, one major fail
of any one transformer per year would
expected.

Duration of outage (major 3 months A total of 3 months is required t

failure) repair/replace the transformer, during whi
time the transformer is not available f
service.

Expected transformer (0.5%)(3/12) =| On average, each transformer would

unavailability per 0.125% expected to be unavailable due to mg

transformetyear failure for 0.125% of the time, or 11 hours in
year.
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It is important to note that once the transformer insulation condition crosses below a
threshold value, the transformer is deemed to be near or at end ainlifes at an
elevated risk of insulation failure caused by mechanical stresses that occur during a
short circuit fault. In this situation, a transformapecific probability is calculated.

The probability of failure once the transformer has reached€glife is a function of
the zone substation fault level, number of transformers per site, insulation condition
and the annual number of faults.

Major Plant Item: Interpretation
Sub-transmissionLines
Line failure rate 5.1 per 100km e@r | The average sustained failure rate WED S
(sustained fault) annum. subtransmissiorines is 5.1 faults per 100Kk
per year. The failure rate used for each cir
has been varied depending upon its history.
Duration of outage 5 hours On average 5 hos is required to repair &
(sustained fault) overhead line however cable faults can t
considerably longer.
Expected line unavailability | (repair time)/ On average, each line is expected to
per year (repair time  +| unavailable due to &ault for about 0.07% o
24x365/(failure ratg the time, or 6 hours in a year.
x length) )

This probabilistic approach to network planning has been used by many supply
authorities both in Australia and overseas. For further information, refer to the
Transmission Connection Planning RE@ CPR)published jointly by the Victorian
electricity distribution businesses, a copy of which can be obtained from the UE
website or by contacting one of the officers liste@eation 3.

5.2 Energy loss reduction standards

In every major network augmeition project, UE also evaluates the energy loss
reduction that could bachievedfrom each feasible option, including network and
nortnetwork solutions.Network energy loss reduction benefits are valued based on
the average cost of electricity generated/ictoria (the market average spot price),
and the value of distribution network capacity that is made available when energy
losses are reduced (the released capacity benefit).

Energy losses are therefore valued on the current cost of energy in saghasa to
minimise the overall cost of electricity for consumers. This methodology is in
accordance with regulatory requirements and current industry practice.

The standards set for network design have long term consequences given the expected
life of maost electrical infrastructureOn this basis there is good reason to consider the
future cost of energy when designing the network to minimise both present and future
capital and operating costdmportantly, decisions made now to improve efficiency

will have benefits based on future energy costs, which are expected to increase as
cleaner forms of electricity generation are adopted.
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In view of the current regulatory framewordE is not provided with incentives to
adopt energy costs that are higher ttiencurrent market rate when evaluating energy
loss benefitsThis may change in future, particularly with carlbdioxide pricing
coming into effect Given the current cost of energy, the energy loss benefits included
within the economic analysis are geailly small compared to the reliability benefits
and therefore energy loss reduction benefits are not a major driver for network
augmentation.

6 Network Augmentation Planning Process

The diagram below is a flow chart illustrating the process usedibyo identify
network constraints, quantify the amount of load at risk and to investigate options to
relieve constraints including identification of the preferred network solution, its cost,
and optimum timing.

This report enables proponents of fr@twork solutions to find opportunities where
they can defer network augmentation and share in the benefits of the cost savings.

As part of the National ElectricitiRules it is necessary fodE to notify AEMO when
generation is implemented as an alternativen&twork augmentatioror if new
connections or modifications of connections have occurred due to the connection of
new generating systemsn order for AEMO to maintain the security and integrity of

the power system it is important that AEMO have accuaateup to date information

on all generating units embeddedthin the distribution network and theetwork
supportagreemerstin place
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Network historical
load records

Load

medium to longerm

forecasting Calculation of plant ratings based orpr
defined standard conditions and load profil

v v

Network risk assessment |

v

Identify options to alleviate
constraints

Is the value
of expected energy at i

greater than the cost to
augment the networl

No Yes

v

Prepare contingency plans |

Propose system augmentation

v

A 4

Precontingency masures

| Determine optimum timing

'

Publish system planning report to enable proponents ofrretwork
solutions to provide alternative to network augmentation

Are

network proposals

feasible firm non

received?
eceived Yes

Plan and implement
preferred network solution.

Notify AEMO as required and
provide access standards

Evaluate the benefits provided
by the nomnetwork solution

'

Determine the payment the proponent of the-network
solution will receive for deferring network augmentation

A 4

Plan and implement the non
network solution

'

Enter into a network support
agreement and registration

U E GAsgmentation Planning Process
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7 Contingency Planning

Contingancy planning is an important tool for network risk management. With the
adoption of the probabilistic planning methodologyg6 s net wor k i s expc
single contingency events that can lead to loss of supply at times afdnggnd

To mitigate this rik, UE undertakes detailed contingency planning prior to seasons of
high demand The purpose of this planning is to reduce the impact of these events
should they occur at time of peak (worst case scenario). The plan covers:

1 precontingency network optireation prior to the higldemandseason to ensure
plant items are loaded within their ratings under system nprmal

1 remote selective load shedding and emergency load reduction capability from the
24-hour manned control cenfre

{1 assigning short term (2dour, 2-hour and 1@minute) ratings for critically loaded
zone substations and the use of dynamic ratings for critical plant items

1 a 12/20MVA 66/22kV relocatable transformer (currently locatedCB@®) and
preparation of highly loaded zone substations to micdde relocatable
transformer. This relocatable transformer enables rapid replacement of a failed
transformer on the system within about 4 days

1 a 20/33MVA 66/11kV relocatable transformer (currently located at OAK) enables
a failed transformer on thestgm to be replaced within abcudays

1 inter-station remote controlled switches on distribution feeders to enable fast load
transfers (within 15 minutes) from the-Béur manned control centre

1 assessment of transfer capability away from the highkilised zone substations
and preparation of detailed switching instructions following a contingency

1 communication plan for sensitive customers to keep them up to date with network
issues on days of high demand

1 operational measures including stepping @igield resource level and stock of
spare equipment during summer peak pe raoul

1 contingency plans to cover transmissaamnectiorasset failure.
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8 Maximum Demand Forecasts

A formal methodology is used for forecasting maximum demand with inputtiiem
National Institute of Economic and Industrial Research (NIEIR)e centrepiece of

the methodology is the use of regional economic and electricity forecasting models
developed by NIEIRThese models are based on a top down approach where the
economicoutlook for Australia is allocated between the States of Australia and then
different regions within each State.

The electricity forecasting models are industry based econometric models that relate
electricity sales by industry to factors such as industrput, electricity prices, and
ambient temperatureTotal electricity sales are disaggregated by class gamele:
residential, commercial anihdustrial). Residential forecasts are developed using
average consumption/demand per dwelling and the aurmbdwellings. Average

demand is a function of real income growth, weather conditions and real electricity
prices. Unlike energy, most growth in maximum demand is forecast in the residential
sector underpinned by higher penetration of air conditionmits. Pr oj ect i on of
overall summer maximum demand is presented in the chart below.

United Energy Distribution Network Maximum Demand Forecast

1600

1400

1200 |

1000 T T T T T T T T T T T T T T T T T T
2002 2004 2006 2008 2010 2012 2014 2016 2018 2020
Year

On 1*' Felruary2011 U E deak summedemand reached962MW which was lower
than thepreviousrecord of 2,84MW in the summer of 2009/10This is mainly
attributed to the comparatively méd weather conditions observed duriribe
summerof 201041.
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The forecast above, and all forecasts contained within this report, are based on
medium economic growth and a 10% probability thatdmandwill reach or exceed
the forecast (1Dpercentileloneor more times in any given summer

The timing of network augmentations in this document is baped the above load
forecasts. Any variation in the actual load growth from the projected figures is
assessed annuallycirs accommodated by varying the timing of the proposed works.

9 Zone Substation Supply Areas

UE takes electrity supply at 66kV and 22kV from $FPowerNed s t r ans mi ssi O
connection assets @rminal stations. The supply voltage is then transformed at 4

zone substations before distribution to customers via radially constructed 22kV, 11kV

and 6.6kVhigh voltage distributiorieeders. The table ardlagramon the following

pages list the name and abbreviation of each zone substationllustihite the

geqyraphical areaervicedby each zone substati@nd its high voltage distribution

feeders

Zone Substation Abbreviation Transformation
1 Box Hill BH 66/22kV
i Beaumaris BR 66/11kV
1 Bentleigh BT 66/11kV
i Bulleen BU 66/11kV
1 Burwood BW 22/11kV
1 Clarinda CDA 66/22kV
1 Caulfield CFD 66/11kV
1 Cheltenham CM 66/11kV
 Carrum CRM 66/22kV
i Doncaster DC 66/22kV
 Dromana DMA 66/22kV
1 Dandenong DN 66/22kV
1 Dandenong South DSH 66/22kV
1 Dandenong Valley DVY 66/22kV
i East Burwood EB 66/22kV
1 Elsternwick EL 66/11kV
i East Malern EM 66/11kV
1 Elwood EW 66/11kV
9 Frankston South FSH 66/22kV
1 Frankston FTN 66/22kV
1 Glen Waverley GW 66/22kV
1 Hastings HGS 66/22kV
I Heatherton HT 66/22kV
1 Gardiner K 66/11kV
1 Lyndale LD 66/22kV
1 Langwarrin LWN 66/22kV
T Mentone M 66/11kV
1 Mordialloc MC 66/22kV
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1 Mulgrave MGE 66/22kV
1 Moorabbin MR 66/11kV
1 Mornington MTN 66/22kV
1 North Brighton NB 66/11kV
1 Notting Hill NO 66/22kV
1 Noble Park NP 66/22kV
1 Nunawading NW 66/22kV
1 Oakleigh OAK 66/11kV
1 Oakleigh East OE 66/11kV
1 Ormond OR 66/11kV
1 Rosebud RBD 66/22kV
1 Surrey Hills SH 22/6.6kV
1 Sandringham SR 66/11kV
1 Springvale South SS 66/22kV
1 Sorrento STO 66/22kV
1 Springvale SV 66/22kV
1 Springvale West SvVwW 66/22kV
1 West Doncaster WD 66/11kV/6.6kV

Springvale West zone substation (SVW) was commissioned iy 807. It is
locatedadjacentto the existing Springvale (SV) zone substation and supplies load
formally supplied by SV and NO zone substations. It is not possible to easily
distinguish the areas supplied by SV and SVW on a map betlaisdigh voltage
distribution feederare intertwined

Ringwood (RWTS) is a terminal station owned by SPI PowerNet diractly
supplies UEhigh voltagedistribution feeders at 22kV in the Vermont andtdfiam
areas.
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10 Forecast Network Constraints

10.1 UE Zone Substations

This section presents an overview of the magnitude, probability and impact of loss of
load at each zone substation in accordance with the requirements of clause 3.5.2 of the
Victorian Electricity Distribution @de.

The assessment presented is not a detailed planning analysis, but a high level
description of the expected balance between capacity and demand over the forecast
period. Data presented in this analysis may indicate emerging major constraints and
therefore provides a means of identifying thozene substations wherea more
detailed analysis of risks and options are required.

Set out on the following pages are the detailed risk assessments and descriptions of
the options available for alleviatinthe constraints for each individual zone
substation. The following key data are presented in this section for each zone
substation:

(N) Rating This is the capacity of a zone substation with all transformers in service.

(N-1) Rating This is the capacity of zone substation with one transformer out of service
results in the lowest overall capacity.

Energy at Risk This is an estimate of the annual amount of energy that would not be supy
one transformer is out of service during the critical logdirasons, assumir
that no other action is taken.

Expected Unserved This is the annual energy at risk weighted by the probability of a major o
Energy of a transformer.

In all cases the ratings provided are summer cyclic ratings based on antambien
temperature of 40 degrees Celsius. Higher ratings are possible at lower ambient
temperatures and shddrm emergency ratings are also used as part of the
contingency plans.

The load forecasts are based on a-ioren yearweather probabilityevent ad

assume medium economic growth modeédthoughUE plans to do works to transfer

and balance load between zone substations, the charts do not reflect any of these plans
except for those projects already committed. The graphs show how the load is
expectd to increase compared with the ratings at each zone substation if no action is
taken. Feasible options to relieve constraints are listed wherever the risk is deemed to
be high together with the preferred network solution.

Cust omer s8 Vv alkdiuwnsereetl energlyes estimagtesl adingadue of
Customer Reliability YVCR) of $57.88per kWh. TheVCR is based on thé&eadline
valueadopted by AEMO for 2Q1L
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10.2 Individual Zone Substations
10.2.1 Box Hill (BH) Zone Substation

Magnitude, Probability and Impact of Loss of Load

BH consists of two 20/33MVA 66/22kV transformeunsd supplies theuburbsof Box
Hill and Blackburnand the Box Hill Central precinct

BH Summer Maximum Demand

—o— Actual Load

Forecast Load e Summer (N) Rating === Summer (N-1) Rating
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The load growth at BH is approximately 2MW per annum. The maximum deatand
BH has remained above the-() rating for a number of years and is increasing the
load at risk to a point where an augmentation of the substation is req@estg a
designated €ntral Activities District, the maximum demand in the Box Hill area is
expected to continue to grow steadily over coming years.
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Magnitude of load at risk above (M) and value of lost load at Bt
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As shown above, for an outage of a transformer, there will be insufficient capacity at
the station to supply all demand 2916 for about4,490 hours. It is emphasised
however that the probabilityf a major outage of one of the transformers occurring
over the duration of higdemands very low. When the energy at risk is weighted by
this low probability, the expected unsupplied energy is estimated36,6é&Wh in
2016with a value to consumeiof around $.2M based on a VCR of3#.88per kWh.

Feasible options for alleviation of constraints

The following options are technically feasible and potentially economic to mitigate
the risk of supply interruption and/or to alleviate the emerging @nst

1. Contingency plans to transfer load to adjacent zone substations. Plans to
transfer load to adjacent zone substations at the distribution feeder level are
establishedThese plans are reviewed annually prior to the summer season.
Transfer capabilitaway from BH is assessed1&MVA for summer 201/12.

2. Establish a new 66/22kV zone substation. Ther@an existing site in the
adjacent suburb of Surrey Hills currently used for a 22/6.6kV zone substation
(SH). This site could eventually be upgraded®®?22kV to support the BH
supply area

3. Install a third 66/22kV transformer at BH. In the absence oflewgr cost
options installation of another transformer at BH is most likely the least
technically feasible network option faddressing the catraints at BH
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4. Demand reduction. UE has developed a number of innovative network tariffs
that encourage voluntary demand reduction during times of network
constraint. The amount of demand reduction depends on the tariff uptake and
will be taken into cosideration when determining the optimum timing for the
capacity augmentation.

5. Demand management ombedded generation, in the order2MW or more

will help to defer the need for augmentation at BHableasone year

Preferred network option(s) for alleviation of constraints

UE proposes to maintain contingency plans to transfer load quickly to adjacent zone
substations for an unplanned outage of a transformer at BH under critical loading
conditions.

A third transformer iplanned to beommissiond at BHby December 203.
These plans will be undertaken in the absence of any commitment by interested
parties to offer network support services by installing local generation or through

demand side management initiatives that would redeogandat BH.

Non-network proponents should submit their proposals to UE to alleviate
constraints atBox Hill (BH) before the end of June 2012.
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10.2.2 Beaumaris (BR) Zone Substation

Magnitude, Probability and Impact of Loss of Load

BR consists of two 20/30MVA 66/11kV traformersand supplies thsuburbsof

Beaumaris and Black Rock.

70.0

60.0

Load (MVA])

10.0 +

0.0

The demand at BR zone substation is expectedaxginallyexceed itgN-1) rating
from 2015, however the expected energy at riskegligible within the planmg
Therefore no demand related zone substagiogmentationgre planned at

period.

BR Summer Maximum Demand

—o— Actual Load e Forecast Load === Summer (N) Rating === Summer (N-1) Rating

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Year

BR over this period.
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10.2.3 Bentleigh (BT) Zone Substation

Magnitude, Probability and Impact of Loss of Load

BT consists of two 20/30MVA 66/11kV transformessad supplies & suburbsof
Bentleigh, Bentleigh East and McKinnon.

BT Summer Maximum Demand

—o— Actual Load e Forecast Load === Summer (N) Rating === Summer (N-1) Rating
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The demand at BT zone substation is expectadaminallyexceed itgN-1) rating
from 2015 howeverthe expected energy at risk megligible within the five year

plannng horizon Therefore no demand related zone substaiogmentationsare
planned at BT over this period.
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10.2.4 Bulleen (BU) Zone Substation

Magnitude, Probability and Impact of Loss of Load

BU consists of two 20/30MVA 66/11kV transformesind supplies thsuburbs of
Bullen and Templestowe Lower.

BU Summer Maximum Demand
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Although, BU is forecasto exceed its (NL) rating under ereme weather conditions

over the next five yearsthe expected energy at risk ssnall under worst case
conditions.
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Magnitude ofload at risk above (N-1) and value of lost load at BU
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Feasible options for alleviation of constraints

The following options are technically feasible and potentially economic to mitigate
the risk of supply interruption and/or to alleviate the emerging constraint.

1. Contingency plans to transfer load to adjaceane substations. Plans to
transfer load to adjacent zone substations at the distribution feeder level are
establishedThese plans are reviewed annually prior to the summer season.
Transfer capability away fromUBis assessed BMVA for summer 201/12.

2. Establish a new 661kV zone substation. Theeno sitespresentlyunder
consideratiorio bedeveloped as a hew zone substation to offload BU.

3. Install a third 6611kV transformer at B. In the absence of arngwer cost
options installation of anothetransformer at B is most likely the leastost
technically feasible network option f@addressing the constraints at Bt
some time in the future

4. Demand reduction. UE has developed a number of innovative network tariffs
that encourage voluntary damd reduction during times of network
constraint. The amount of demand reduction depends on the tariff uptake and
will be taken into consideration when determining the optimum timing for the
capacity augmentation.

5. Demand management ombedded generatioin the order ofLtMW or more
will help to deferanyneedto augment B by at leasone year
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Preferred network option(s) for alleviation of constraints

UE proposes to maintain contingency plans to transfer load quickly to adjacent zone
substations folan unplanned outage of a transformer &t @hder critical loading
conditions.

BU is not expected toequireany majordemandaugmentatios within the five year
planning horizon
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10.2.5 Burwood (BW) Zone Substation

Magnitude, Probability and Impact of Loss of Load

BW is fully developed with three 10MVA 22/11kV transformensd supplies the
suburbsof Burwood and Ashwoad Feeders BW4 and BWS8, which previously
operated at 6.6k\eachwas supplied byan11kV/6.6kV autetransformey), have been
converted to 11kVn 2010.

BW Summer Maximum Demand

—o— Actual Load e Forecast Load === Summer (N) Rating === Summer (N-1) Rating
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The peak load on the station reac2&dl MVA in summer 2009. The recorded peak
demand in summer 2011 wagl.2 MVA. This is mainly attributed to the
comparatively mild weather conditions observed during summer 2011.

BW is forecasto exceed its (NL) rating under eéxeme weather conditions over the
next five yearsand giventhe ageand deteriorating conditioof the transformers
(manufactured in the late 1940s and eat§509, UE plans to perform asset
replacementworks at BW by December 2014 retire these transformer3he asset
replacement will be aligned with a conversionBW from 22/11kV to 66/11kV and
will result in the rebuilding of BWas a more reliable fully switcheshibstationwith
higher capacity

Given this augmentation is driven by asset replacemamqiirementsithere is no
opportunity for deferral by nenetwork solutions.Once rebuiltBW is not expected
to requireany majordemandaugmentatiogawithin thefive yearplanning horizon
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10.2.6 Clarinda (CDA) Zone Substation

Magnitude, Probability and Impact of Loss of Load

CDA consists of one 20/33MVA 66/22kV transformand supplies theuburbsof
Clarinda and Oakleigh South

CDA Summer Maximum Demand
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The (N-1) rating at CDAwas zero until 2011 because the station onhad a single
transformer CDA was reliant on backup distribution feeder transfer capacity from
other adjacent zone substations to cater for an outage of the main transformer. This
transfer capacity is now depleting because ofiaed growth

In lieu of installing a second 20/33MVA transformatr CDA, UE hasrelocatedthe
12/20MVA relocatable transformefrom DVY to CDA, and a larger capacity
20/33MVA transformerhas subsequentlybeen installedat DVY. This solution
increases theating of CDA and also provides CDA with an {NN rating reducing its
reliance on backup distribution feeder transfer capacity

Based on current forecasts and load growth, CDA is expécteaceed its (NL)
rating under etkeme weather conditions ovéhe next five years howevehe
expected energy at riskmegligibleunder worst case conditions
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Magnitude of load at risk above (1) and value of lost load at CDA
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Therelocatableransformemay need to be used at another 66/22kV zone substation
if @ major transformer fault occurs at a high risk zone substationle V\ZIDA has
manageableapacity to remove the relocatable transformer at any time over the next
five years, to do so would lea@DA with a single transformer and no I rating.
Along with the installation of the relocatable transformer at CDA, a2k bus is

also planned to be installed in 20IPhis is a committed project and has been
included in the load forecast above.

Feasible options for alleviation of constraints

The following options are technically feasible and potentially economic toatdatig
the risk of supply interruption and/or to alleviate the emerging constraint.

1. Contingency plans to transfer load to adjacent zone substations. Plans to
transfer load to adjacent zone substations at the distribution feeder level are
establishedThese pans are reviewed annually prior to the summer season.
Transfer capability away fronCDA is assessed @2MVA for summer
2011/12.

2. Establish a new 682kV zone substation. Thei@e presently no sites under
consideration to be developed as a new zoneaidsto offload CDA.

3. Install a second fixed66/22kV 20/33MVA transformer atCDA. In the
absence of anpwer cost optionsinstallation of another transformer @DA
is most likely the leastost technically feasible network option fddressing
the canstraints at CDA at some time in the future.
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4. Demand reduction. UE has developed a number of innovative network tariffs
that encourage voluntary demand reduction during times of network
constraint. The amount of demand reduction depends on the taakeuahd
will be taken into consideration when determining the optimum timing for the
capacity augmentation.

5. Demand management ombedded generation, in the orderlddMW or more
will help to deferanyneedto augmentCDA by at leasbne year

Preferred network option(s) for alleviation of constraints

Once the relocatable transformer is in service at CDB, proposes to maintain
contingency plans to transfer load quickly to adjacent zone substations for an
unplanned outage of a transformeC&tA under citical loading conditions.

CDA is not expected teequireany major demandaugmentation within théve year
planning horizon.
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10.2.7 Caulfield (CFD) Zone Substation

Magnitude, Probability and Impact of Loss of Load

CFD is fully developed witliwo 20/33MVA 66/11kV transformerand supplies the

suburbsof Caulfield Malvern and Glenhuntlyincluding the Monash University
precinct

CFDis a new zone substation built in 2007 and 2008 to replace the forgi TkV
zone substation. CFDvas alsoincorporated i@ the MTSEM-EL-MTS sub
transmissiorsystemto form MTSEM-EL-CFD-MTS as part of the rebuild project.

CFD Summer Maximum Demand
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The rebuildof the zone substationhas increased its capacity. Even tho@ffD is
forecasto exceed its (NL) rating undeextreme weather conditions over the next five
years the expected energy at risksimallunder worst case conditions.

Page31of 173



I vg

UNITED ENERGY

Distribution System Planning Repdr2011

Expected Energy at Risk abovelNkWh) and Hours at Risk
above N1 (hrs)

Magnitude of load at risk above ({1) and value of lost load at CFD
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Feasible options for alleviation of constraints

The following options are technically feasible and potentially economic to mitigate
the risk of supply interruption and/or to alleviate the emerging constraint.

1.

Contingency plans to transfer load to adjacent zone substations. Plans to
transfer load to adjacent zone substations at the distribution feeder level are
establishedThese plansre reviewed annually prior to the summer season.
Transfer capability away frol@FD is assessed @8MVA for summer 201/12.

Install anotheb6/11kV transformer af surrounding zone substation (eg. EL,
EM or K). In the absence of arlgwer cost optionsinstallation of another
transformer is most likely the leasst technically feasible network option for
addressing the constraints at CFD at some time in the future.

Establish a new 661kV zone substation. Ther@are no sites under
consideration to bdeveloped as a new zone substation to offload CFD.

Demand reduction. UE has developed a number of innovative network tariffs
that encourage voluntary demand reduction during times of network
constraint. The amount of demand reduction depends on theutataife and

will be taken into consideration when determining the optimum timing for the
capacity augmentation.

Demand management ombedded generation, in the orderldMW or more
will help to deferanyneedto augmentCFD by at leasibne year

Page32 of 173



I vg

UNITED ENERGY

Distribution System Planning Repdr2011

Preferred network option(s) for alleviation of constraints

UE proposes to maintain contingency plans to transfer load quickly to adjacent zone
substations for an unplanned outage of a transform€&FBtunder critical loading
conditions.

CFD is not expectedotrequireany majordemandaugmentatiogwithin thefive year
planning horizon
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10.2.8 Cheltenham (CM) Zone Substation

Magnitude, Probability and Impact of Loss of Load

CM consists of two 20/27MVA 66/11kV transformeasd supplies thesuburbsof
Cheltenham an#lighettand the Southland precinct

CM Summer Maximum Demand
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Even thoughCM is forecastto exceed its (NL) rating under exxeme weather

conditions over the next five yeartthe expected energy at riskssiall under worst
case conditions.
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Expected Energy at Risk abovelNkWh) and Hours at Risk
above N1 (hrs)

Magnitude of load at risk above (1) and value of lost load at CM
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Being a designated Principal Activities Centre, the maximum demand in the
Southland area is expected to continue to grow steadily over coming years.

Feasible options for alleviation of constraints

The following options are technically feasible and potentiatlgnemic to mitigate
the risk of supply interruption and/or to alleviate the emerging constraint.

1.

Contingency plans to transfer load to adjacent zone substations. Plans to
transfer load to adjacent zone substations at the distribution feeder level are
estdlished These plans are reviewed annually prior to the summer season.
Transfer capability away froif8M is assessed 8MVA for summer 201/12.

Establish a new 661kV zone substation. Ther@are no sites under
consideration to be developed as a new zabstation to offload CM.

Install a third 6611kV transformer ailCM. In the absence of argwer cost
options installation of another transformer@M is most likely the leastost
technically feasible network option faddressing the constraints at Gil
some time in the future

Demand reduction. UE has developed a number of innovative network tariffs
that encourage voluntary demand reduction during times of network
constraint. The amount of demand reduction depends on the tariff uptake and
will be taken into consideration when determining the optimum timing for the
capacity augmentation.

Demand management ombedded generation, in the orderlddW or more
will help to deferanyneedto augmenCM by at leasione year
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Preferred network option(s) for alleviation of constraints

UE proposes to maintain contingency plans to transfer load quickly to adjacent zone
substations for an unplanned outage of a transform@Maunder critical loading
conditions.

CM is not expected toequireany majordemand augmentatios within the five year
planning horizon
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10.2.9 Carrum (CRM) Zone Substation

Magnitude, Probability and Impact of Loss of Load

CRM is fully developed witlthree20/33MVA 66/22kV transformerand supplies the
areas of CarrumCarrum Downs, Sandhst, Patterson Lakes, Chelsea Heights and
Banghoime. In November2009 the station was augmented wéhthird 20/33MVA
66/22kV transformer together withreenew distributiorfeeders

CRM Summer Maximum Demand
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Demand growth is expected to continue hwihe ongoing development of new
residential and industrial estates and committed load increases from a major customer
in the Bangholme area
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Magnitude of load at risk above (M) and value of lost load at CR!
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As shown above, for an outage of a transformer, there will be insufficient capacity at
the CRM to supply all @mand in 20& for about70 hours. It is emphasised however
that the probability of a major outage of one of the transformers occurring over the
duration of high load is very lowwWhen the energy at risk is weighted by this low
probability, the expected umgplied energy is estimatéd be83&Wh in 2016 with a

value to consumers of around& based on a VCR of5#.88per kwh.

Feasible options for alleviation of constraints

The following options are technically feasible and potentially economic to neitigat
the risk of supply interruption and/or to alleviate the emerging constraint.

1. Contingency plans to transfer load to adjacent zone substations. Plans to
transfer load to adjacent zone substations at the distribution feeder level are
establishedThese plas are reviewed annually prior to the summer season.
Transfer capability away fronCRM is assessed at4WVA for summer
2011/12

2. Establisha new 66/22kV zone substatiofhereare no vacant zone substation
sitesin the area This option isregardedas a bng-term solution to supply the
growing electricity demand in the area awnduld be economical in future
ideally situated in the Carrum Downs or Skye areas

3. Install new transformation at an adjacent zone substafigrossible option is
to install a thid 66/22kV transformer at FTN arsecond 66/22kV transformer
at LWN. A second transformer dtangwarrin (LWN) to the soutkast
possibly offers the best solution by providing load relief for CRM while also
providing LWN with an (N1) rating reducing energpt risk all year round
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4. Demand reduction. UE has developed a number of innovative network tariffs
that encourage voluntary demand reduction during times of network
constraint. The amount of demand reduction depends on the tariff uptake and
will be takeninto consideration when determining the optimum timing for the
capacity augmentation.

5. Demand management ambedded generation, in the order3MW will help
to defer the need for augmentation by one .year

Preferred network option(s) for alleviation of constraints

UE proposes to maintain contingency plans to transfer load quickly to adjacent zone
substations for an unplanned outage of a transform€R& under critical loading
conditionsuntil a longer term solution is implemented

Distribution fee@r works shall be used to transfer load.\WN oncethe preferred
option ofa secondransformer icommissionedit LWN by December 2. (refer to

the LWN risk assessment sectiofhese plans will be undertaken in the absence of
any commitment by intere=i parties to offer network support services by installing
local generation or through demand side management initiatives that would reduce
load atCRM.

Non-network proponents should submit their proposals to UE to alleviate
constraints atCarrum (CRM) before the end of June 2012.
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10.2.10 Doncaster (DC) Zone Substation

Magnitude, Probability and Impact of Loss of Load

DC is fully developed with three 20/27MVA 66/22kV transformarsl supplies the
areas of Doncaster, Doncaster E&ix Hill North and Templestoeincluding the
Box Hill Central, Doncaster Hill and The Pines precincts

DC Summer Maximum Demand
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Therecorded peak demand in summer 2@1 DC of 77.1MVA was lower than the
2009 and2010 summer peakdemands however his is mainly attributed to &

comparatively mild weather conditions observed duilesf two summer periods
Despite this, some major commercidiealthcareand high density residential
developments are occurring in the apaaticularlyaround Doncaster Hill, The Pines
Box Hill Central and other identified major activity centreghe maximum demand

at DCis expected to continue to incredsg at least 20 3VI\W per annumfor the
foreseeable future

Being a designated Principal Activities Centre, the maximum demand in the
Doncaste Hill area is expected to continue to grow steadily over coming yatrs
distribution feeders into the area also becoming constrainde absence of any non
network solutions to offset the increases in demand
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Magnitude of load at risk above (1) and value of lost load at DC

= Hours at risk above N-1 gz Expected energy above N-1 (kWhr) —e—Customer value of lost load ($)

4500.0 $250,000

4000.0

3500.0 - $200,000

3000.0

- $150,000
2500.0

2000.0

above N1 (hrs)

- $100,000

1500.0

Customer value of lost load ($)

1000.0

- $50,000

500.0

0.0 - 4—+ $0

Expected Energy at Risk abovelNkWh) and Hours at Risk

As shown above, for an outage ofransformer, there will be insufficient capacity at
DC to supply all demand in 2@%or about110 hours. It is emphasised however that
the probability of a major outage of one of the transformers occurring over the
duration of high load is very low. Whenetrenergy at risk is weighted by this low
probability, the expected unsupplied energy is estimated 838®#&\Wh in 2016with

a value to consumers of arour2l8k based on a VCR of5#.88per kWh.

Feasible options for alleviation of constraints

The following options are technically feasible and potentially economic to mitigate
the risk of supply interruption and/or to alleviate the emerging constraint.

1. Contingency plans to transfer load to adjacent zone substations. Plans to
transfer load to adjacent zosabstations at the distribution feeder level are
establishedThese plans are reviewed annually prior to the summer season.
Transfer capability away froldC is assessed a6MVA for summer2011/12

2. Establish a new 66/22kV zone substatiSmce DC is aully developed zone
substation, establishing a new zone substasomost likely the leastost
technically feasible network option for the long tefflemplestowenas been
identified as a suitable locality for a new zone substation to offload DC
becausetiallows the distribution feeder lengths to be cut in half, effectively
doubling the supply reliability for the areaA number of sites are presently
being evaluated by UE as potential locasifor this new zone substati@nd
a site is expected to benéilised and purchased in 2012
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3. Demand reduction. UE has developed a number of innovative network tariffs
that encourage voluntary demand reduction during times of network
constraint. The amount of demand reduction depends on the tariff uptake and
will be taken into consideration when determining the optimum timing for the
capacity augmentationUE is also developing a portal for interfacing with
smart meters.

4. Embedded generation, in the order2eBMW will help to defer the need for
augmentatiorfior DC by one year

Preferred network option(s) for alleviation of constraints

UE proposes to maintain contingency plans to transfer load quickly to adjacent zone
substations for an unplanned outage of a transform@&Catinder critical loading
conditions.

Distribution feeder works shall be usedtanage demanahtil a new zone substation

is built in Templestowe (TSE) bpecember 204. These plans will be undertaken in

the absence of any commitment by interested parties to offer network support services
by installing local generation or through demand side management initiatives that
would reducadlemancdat DC.

UE has signed a Memorandum of Understanding (MoU) with Manningham City
Council to work cooperatively on common planning issues, particularly those
involving the Doncaster Hill Smart Energy Zone precinthe MoU allows UEto
provide its expertise in electricity distribution to assist Council to explore and
facilitate projects which promote sustainable energy development within the precinct.
UE is syportive of and has been actively engaged with Council in its District Energy
ServicesExpressionof Interest and is keen to see the project develop into fruition.
UE and Manningham City Council are eager to attractmeiwork solutions to this
precinct (or the surrounding DC supply area) and would welcome any proposals
which could potentially defer the establishment of Templestowe zone substation
under a network support agreement with UE.

Non-network proponents should submit their proposals to UE to alleviate
constraints atDoncaster (DC)before the end ofDecember2012.
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10.2.11

Dromana (DMA) Zone Substation

Magnitude, Probability and Impact of Loss of Load

DMA consists of one 20/33MVA 66/22kV transformand supplies the areas of
Dromana, Mount Martha, RedilHand Shoreham. DMA was commissioned in
March 2006to provide load relief foRBD and MTN zone substations, as well as

improving distribution feeder capacity and reliability.

DMA Summer Maximum Demand
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Magnitude of load at risk above (M) and value of lost load at DM/
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Subtransmissiorline circuit breakers are installed RMA to prevent a singlsub
transmissionline fault tripping the zone substation transformeWhilst the
probability of a transformer failure is very low, tleaergy at risk resulting from a
transformer fault is high, because customers supplied from this substation are exposed
to such an event all year round.

To limit this risk, UE has installed remote controlls@itcheson every feeder to
enabletheload syplied byDMA to be transferrequickly and easilyo adjacent zone
substations in the event of a fauRMA has also been designed to accept the 20MVA
relocatable transformer. Therefore thetualexpected energy at risk is considerably
lower than thatndicated above.

Feasible options for alleviation of constraints

The following options are technically feasible and potentially economic to mitigate
the risk of supply interruption and/or to alleviate the emerging constraint.

1. Contingency plans to transfdoad to adjacent zone substatiofdans to
transfer load to adjacent zone substations at the distribution feeder level are
establishedThese plans are reviewed annually prior to the summer season
Transfer capability away fro-DMA is assessed aB5SMVA for summer
2011/12 which isslightly less than that requirgd fully recover allDMA
load for a failure of th&OMA transformerat peak demandVorks have been
completedat DMA to allow the relocatabletransformer to be connected
should a major transforméault occur.

2. Establish a new 66/22kV zone substation. There are no vacant zone substation
sites in the area, and the cost of acquiring a new site together with the
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construction of newsubtransmissionines would very likely make such an
option uneconora.

3. Install a second 66/22kV transformer@MA. This is most likely the least
cost technically feasible network option for the long term.

4. Demand reduction. UE has developed a number of innovative network tariffs
that encourage voluntary demand reductidaring times of network
constraint. The amount of demand reduction depends on the tariff uptake and
will be taken into consideration when determining the optimum timing for the
capacity augmentation.

5. Embeddedgeneration aDMA may not providesufficient benefits because a
transformer faultvill still result inatotal loss of supply.

Preferred network option(s) for alleviation of constraints

UE proposes to maintain contingency plans to transfer load quickly to adjacent zone
substations for an unplaed outage of thBMA transformer.

By December 2015 UE intends to install a second transformer at DMA which will
provide DMA with an (N1) rating

Non-network proponents should submit their proposals to UE to alleviate
constraints atDromana (DMA) before the end of June 204.
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10.2.12 Dandenong (DN) Zone Substation

Magnitude, Probability and Impact of Loss of Load

DN is fully developedwith two 35/38MVA 66/22kV transformers and one
20/33MVA 66/22kV transformerand supplies the areas of Dandenong, Doveton,
Endeavour Hills and Hallam The third transformer rated at 20/33MVA was
commissionedt DNin early 2007.

DN Summer Maximum Demand
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Embedded generation the areahelps to reduce demand at DN by approximately
5MW on weekdays between 7:00am and 11:00pm.

Being a designated Central Activities District, the maximum demand in the
Dandenong area is expected to continue to grow steadily over coming years.
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Magnitude of load at risk above (M) and value of lost load at DN
including generation
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As shown abovéhe value of expected unsupplied energy with the generator in service
is insignificant wthin the five year planning periodVithout generation, the expected
unsupplied energy at DN will b5 by 2016

Preferred network option(s) for alleviation of constraints

By December 2012 a third transformeill be commissioned at Lyndale (LD) zone
substation A third transformer at LD will help to manage the risk at DN by
offloading the station. This is a committed project.

As suchDN is not expected toequire any major demandaugmentation within the
five yearplanning horizon
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10.2.13 Dandenong South (DSH) Zone Substation

Magnitude, Probability and Impact of Loss of Load

DSH is developed with three 20/27MVA 66/22kV transformeerd supplies the areas
of Dandenong and Dandenong South.
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In early 2007, a third transformevas commissioned at DN zone substation and a
small amount of load was transferred from DSH to @Xce the new Keysborough
(KBH) zone substation is commissioned in December 2013, some load can be
transferred away from DSH to KBH. This transfer has begnuced in the demand
forecast above.

Being a designated Central Activities District, the maximum demand in the
Dandenong area is expected to continue to grow steadily over coming years.

The graph below presents the expected energy atbisike (N1) and the customer
value of lost load within the planning period. Once the load is transferred away from
DSH onto KBH by the end of 2013, the remaining risk is considered to be small
within the five year planning horizaas further load transfers will bertsidered
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Magnitude of load at risk above (1) and value of lost load at DSH
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Feasible options for alleviation of constraints

The following options are technically feasible and potentially economic to mitigate
the risk of supply interruption and/or to alleviate the emerging constraint.

1. Contingency plans to transfeodd to adjacent zone substations. Plans to
transfer load to adjacent zone substations at the distribution feeder level are
established. These plans are reviewed annually prior to the summer season.
Transfer capability away from DSH is assessed matMX/A for summer
2011/12

2. Install afourth transformer at DSHThere is sufficient space available at the
existing DSH switchyard to accommodate a fourth transformer. With the
installation of a fourth transformer at DSHwbuld beproposed to split the
existing 22kV outdoor bus into two sections to manage the fault levels at
22kV buses The fourth transformer will be paralleled with the existing
Transformer #1 to form a separate 22kV indoor bus while the connections to
Transformer #2 and #3 remain unaltered.eflidated 22kV bus tie cable will
be installed between existing outdoor and new indoor buses. This bus tie will
remain open during normal operation and two buses will operate independent
to each other. This arrangement is similar to the 22kV connectioredetw
Springvale (SV) and Springvale West (SVW) zone substations.

3. Transfer load from DSH to Dandenong Valley (DVY) zone substation. The
capacity at DVYwas enhanced in 2011 liye repla@ment ofthe 12/20MVA
relocatable transformer with a higher capaci®/38MVA transformer This
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has allowed a small amount ofload transfer from DSH to DVY on a
permanent basis

4. Demand reduction. UE has developed a number of innovative network tariffs
that encourage voluntary demand reduction during times of network
constrant. The amount of demand reduction depends on the tariff uptake and
will be taken into consideration when determining the optimum timing for the
capacity augmentation.

5. Demand management ambedded generation, in the ordersMW will help
to defer the aed for augmentation &SH by one yearHowever, the three
phase fault level at DSH 22kV bus has reached the 13.1KA limit. Thewefore
substantial amount of investment would be required to replace circuit breakers
and other relevant fault level mitigaticactions in order to facilitate new
generation at DSH.

Preferred network option(s) for alleviation of constraints

UE proposes to maintain contingency plans to transfer load quickly to adjacent zone
substations for an unplanned outage of a transfoanB®XSH under critical loading
conditionsuntil a longer term solution is implemented

Distribution feedermworks shall be used to transfer load /Y and DN until the
Keysborough zone substationeistablished by December 201Brom this time, DSH
demam shall be managed with load transfers to KBH for the remainder of the
planning period.

As such DSHs not expected toequireany majordemandaugmentation within the
five yearplanning horizon
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10.2.14

Dandenong Valley (DVY) Zone Substation

Magnitude, Probability and Impact of Loss of Load

DVY consists othreepermanent 20/33MVA 66/22kV transfornseand supplies the
areas of Dandenong South and Lyndhufste third 20/33MVA transformer was
installed in 2011 to replace the 12/20MVA relocatable transforméich was

stationed at DVYThe relocatable transformbas been moved ©DA and, together

with a new22 kV switchboard, will be placed in service at CDA in 2012
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forecast demand at DVY is expected to excee(hit$) rating in 2015.
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Magnitude of load at risk above (M) and value of lost load at DV'
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As shown above, for an outage of a transformer, there will be insuffiagaicity at

the station to supply all demand in B0for about260 hours. It is emphased

however that the probability of a major outage of one of the transformers occurring

over the duration of high load is very lowVhen the energy at risk is weighted by

this low probability, the expected unsupplied energy is estimated 2,26&Wh in

2016 with a value to consumers of arountBtkbased on a VCR of3#.8&er KWh.

Feasible options for alleviation of constraints

The following options are technically feasible and potentially economic to mitigate
the risk of supply interruption and/or &leviate the emerging constraint.

1. Contingency plans to transfer load to adjacent zone substations. Plans to
transfer load to adjacent zone substations at the distribution feeder level are
establishedThese plans are reviewed annually prior to the sunseason.
Transfer capability away fronDVY is assessed &@®1MVA for summer
2011/12

2. Establisha new 66/22kV zone substatiofhere are no vacant zone substation
sites in the are&aowever this option is regarded as a ldagn solution to
supply the growig electricity demand in the area and would be economical in
future, ideally situated in the Lyndhurst area.

3. Install new transformation at an adjacent zone substafiggossible option is
to install a fourth 66/22kV transformer at DSH

4. Demand reductionJE has developed a number of innovative network tariffs
that encourage voluntary demand reduction during times of network

Page52 of 173



I vg

UNITED ENERGY

Distribution System Planning Repdr2011

constraint. The amount of demand reduction depends on the tariff uptake and
will be taken into consideration when determining thenopin timing for the
capacity augmentation.

5. Demand management ambedded generation, in the order3MW will help

to defer the need for augmentation by one .year

Preferred network option for alleviation of constraints

UE proposes to maintain continggnplans to transfer load quickly to adjacent zone
substations for an unplanned outage of a transformBiWat under critical loading
conditionsuntil a longer term solution is implemented

As such DVYis not expected toequireany majordemandaugmentaon within the
five yearplanning horizon
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10.2.15 East Burwood (EB) Zone Substation

Magnitude, Probability and Impact of Loss of Load

EB is fully developed withthree 20/30MVA 66/22kV transformeend supplies the
suburbsof Burwood East and Forest Hilln early 2008the station was augmented
with a third 20/33MVA 66/22kV transformer together withree new distribution
feeders

EB Summer Maximum Demand
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Although, EB is forecasto exceed its (NL) rating under exeme weather conditions
over the nextfive years the expected energy at risk ssnall under worst case
conditions.
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Magnitude of load at risk above (1) and value of lost load at EB
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Feasible options for alleviation of constraints

The following options are technically feasible and potentially economic to mitigate
the risk of supply interruption and/ar &lleviate the emerging constraint.

1. Contingency plans to transfer load to adjacent zone substations. Plans to
transfer load to adjacent zone substations at the distribution feeder level are
establishedThese plans are reviewed annually prior to the semseason.
Transfer capability away frofeB is assessed aBMVA for summer 2Q1/12.

2. Establish a new 682kV zone substation. Ther@are no sites under
consideration to be developed as a new zone substation to offload EB.

3. Demand reduction. UE has develdpe number of innovative network tariffs
that encourage voluntary demand reduction during times of network
constraint. The amount of demand reduction depends on the tariff uptake and
will be taken into consideration when determining the optimum timinghfor
capacity augmentation.

4. Demand management ombedded generation, in the order2dW or more
will help to deferanyneedto augmenEB by at leasibne year
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Preferred network option(s) for alleviation of constraints

UE proposes to maintain camgency plans to transfer load quickly to adjacent zone
substations for an unplanned outage of a transformé&Batinder critical loading
conditions.

EB is not expected toequireany majordemandaugmentatios within the five year
planning horizon
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10.2.16 Elsternwick (EL) Zone Substation

Magnitude, Probability and Impact of Loss of Load

EL consists of two 20/27MVA 66/11kV transformeesd supplies the area of
Elsternwick

EL Summer Maximum Demand
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There has been a steady increase in load over many yeirshe load exceeding the
(N-1) rating since 2006. The station demand over last two summers had dropped
mainly due to mild weather conditions.
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Magnitude of load at risk above (N-1) and value of lost load at EL
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As shown above, for an outage of a transformer, there will be insufficient capacity at
the station to supyp all demand in 208 for about26 hours. It is emphasised however
that the probability of a major outage of one of the transformers occurring over the
duration of high load is very low. When the energy at risk is weighted by this low
probability, the expeted unsupplied energy is estimated tdlBEKWh in 2016 with a

value to consumers of aroundi®& based on a VCR of5%.88per kWh.

The station rating at EL is currently limited by the rating of the 11kV cables on EL
transformer No.3.By replacing theseables the station () ratingwill be increased

by 4MVA at a cost ofabout $200k The EL No.3 transformer 11kV cablesill be
replaced byDecember 2012Following the replacement of the cables, there will still
remain some load at risk.

Feasible options for alleviation of constraints

The following options are technically feasible and potentially economic to mitigate
the risk of supply interruption and/or to alleviate the emerging constraint.

1. Contingency plans to transfer load to adjacent zone sigr&gatPlans to
transfer load to adjacent zone substations at the distribution feeder level are
establishedThese plans are reviewed annually prior to the summer season.
Transfer capability away frofaL is assessed &MVA for summer 201/12.

2. Establish anew 6611kV zone substation. Ther@are no sites under
consideration to be developed as a new zone substation to offload EL.
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3.

Install a third 66L1kV transformer aEL. In the absence of arlgwer cost
options installation of another transformer BL (or another adjacent zone
substation)s most likely the leastost technically feasible network option for
addressing the constraints at EL.

Demand reduction. UE has developed a number of innovative network tariffs
that encourage voluntary demand reductidaring times of network
constraint. The amount of demand reduction depends on the tariff uptake and
will be taken into consideration when determining the optimum timing for the
capacity augmentation.

Demand management ombedded generation, in the oragrlMW or more
will help to deferanyneedto augmen€EL by at leasbne year

Preferred network option(s) for alleviation of constraints

UE proposes to maintain contingency plans to transfer load quickly to adjacent zone
substations for an unplannedtage of a transformer &L under critical loading
conditions.

Following the replacement of the transformer calibe2012 EL is not expected to
requireany majordemandaugmentatioswithin thefive yearplanning horizon
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10.2.17 East Malvern (EM) Zone Substation

Magnitude, Probability and Impact of Loss of Load

EM consists of two 20/27MVA 66/11kV transformesad supplies thasuburbsof
ChadstongEast Malvern, Alameiand Carnegie
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Load transfers to Oakleigh (OAK) zone sutigtn in recent years have maintained the
load marginally above the station-@ ratingat EM. The load is expected tmntinue

to grow over the nexffive yearsas forecast aboveBeing a designated Principal
Activities Centre, the maximum demand in tDleadstone area is expected to continue
to grow steadily over coming years.
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Magnitude of load at risk above (M) and value of lost load at EN
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As shown above, for an outage of a transformer, there will be insufficient capacity at
the staion to supply all demand in 26Xor about53 hours. It is emphasised however
thatthe probability of a major outage of one of the transformers occurring over the
duration of high load is very lowwhen the energy at risk is weighted by this low
probability, the expected unsupplied energy is estimatée18kWh in 2016 with a

value toconsumers of aroundl®k based on a VCR of5#.88per kWh.

Feasible options for alleviation of constraints

The following options are technically feasible and potentially economic to mitigate
the risk of supply interruption and/or to alleviate the enmgrgonstraint.

1. Contingency plans to transfer load to adjacent zone substaftenss to
transfer load to adjacent zone substations at the distribution feeder level are
establishedThese plans are reviewed annually prior to the summer season.
Transfer cpability away from EM is assessed &@2MVA for summer
2011/12

2. Establish a new 66/11kV zone substation. There are no vacant zone substation
sites in the area and the cost of acquiring a new site would very likely make
such an option uneconomignless inilated by the expansion of a major
customer in the area

3. Install a third 66/11kV transformer at ENlhe value of the expected energy at
risk is insufficient to justify the high cost associated with a third transformer
within thefive yearplanning horizo.
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4.

In 2004 and 2005, UE redeveloped Oakleigh (OAK) zone substation and
installed two higlr capacity 20/33MVA 66/11kV transformers. The-{\
rating of the MTSOR-OAK-MTS subtransmissionsystem has also been
increased as a result of the redevelopmenm®t in 2007. It is therefore
possible to transfer additional load from EM to OAK manage demand at
EM.

Demand reductianJE has developed a number of innovative network tariffs
that encourage voluntary demand reduction during times of network
constrain. The amount of demand reduction depends on the tariff uptake and
will be taken into consideration when determining the optimum timing for the
capacity augmentation.

Demand management ombedded generation of 2MW will help to detary
needto augment B by one year.

Preferred network option(s) for alleviation of constraints

Due to the redevelopment of MTS in 2007, the 66kV feeder exit ratings from MTS
OR-OAK-MTS have increased his will enable UE to transfer additional load away
from EM to OAK as regiired todefer the need for major augmentation works at EM
over the nextive years.

Any major augmentation within the fiwgear horizon is dependent on any
development work planned within the Chadstone precirintthe absence of this
development, EMs not expected toequireany majordemandaugmentatioswithin
thefive yearplanning horizon
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10.2.18 Elwood (EW) Zone Substation

Magnitude, Probability and Impact of Loss of Load

EW consists of two 20/30MVA 66/11kV transformeasid supplies the area of
Elwood
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EW is expected to remain within its {N rating over the nexXive years. Therefore
no demand related zone substation works are plani&d/ atverthis period.
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10.2.19 Frankston South (FSH) Zone Substation

Magnitude, Probability and Impact of Loss of Load

FSH is fully developed withone 20/27MVA 66/22kV transformerand two
20/33MVA 66/22kV transformey and supplies the areas Bfankston,Frankston
South, Mount ElizaSomervilleand Baxter

During the January 2009 heat evetransformers No.1 anthe old No.3 at FSH
operated near their thermal limits of 140°C. These temperatures were reached despite
the use of refrigerated cooling at the site, which effectively lowered the ambient
temperature by 7°C. As a result, the papeuiation of the transformers has been
adversely affected resulting in premature aging. The poor conditions of the
transformerswere verified by tests undertaken in May 2009ransformer No.3 in
particular was identified as having reached the end osdfuliengineering life, while
transformer No.1 is approaching its end of life and is anticipated to have around 5
years of life remaining. UEeplacedransformer No.3n 2011

There is no change to the station ratings at FSH as shown in the loadtfgraphs
below, as the full transformation capacity of transformer No.2 and the new
transformer No.3 cannot be uséd until transformer No.1s replaced

FSH Summer Maximum Demand

—o— Actual Load

Forecast Load e Summer (N) Rating === Summer (N-1) Rating

120.0

100.0

00
o
o

o

o)
o
=]

Load (MVA)

B0 === m e mmm e o

20.0 === mmmm e e e e e e e oo

0.0 T T T T T T T T
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Year

In November 2009a new zone substatiowas establisked in Langwarrin (LWN).
This enabld load to be trarferred from FSH and FTN to LWN as reflected in the
graph above prior to summer 2009/Mevertheless, there is still substantial load
growth forecast in the area and there will stilldmemeload at risk in the event &
transformer failure over the next five yearBeing a designated Central Activities
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District, the maximum demand in the Frankston area is expected to continue to grow
steadily over coming years.

Magnitude of load at risk above (1) and value of lost load at FS
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As shown above, for an outage of a transformer, tvdlde insufficient capacity at

the staéion to supply all demand in 20X6r aboutl12 hours. It is emphasised however
that the probability of a major outage of one of the transformers occurring over the
duration of high load is very lowwhen the energwt risk is weighted by this low
probability, the expected unsupplied energy is estimatée 167kWhn 2016with a

value to consumers of arountik based on a VCR of5#.88per kwh.

Feasible options for alleviation of constraints

The following optios are technically feasible and potentially economic to mitigate
the risk of supply interruption and/or to alleviate the emerging constraint.

1. Contingency plans to transfer load to adjacent zone substations. Plans to
transfer load to adjacent zone substaiat the distribution feeder level are
establishedThese plans are reviewed annually prior to the summer season.
Transfer capability away fronkFSH is assessed &0MVA for summer
2011/12 Works have been completed to allow tieéocatabletransformer to
be connectedt FSHshould a major transformer fault occur.

2. Install new transformation at an adjacent zone substafiothird 66/22kV
transformer atFrankston (FTN) would help $H however long expensive
distribution feeders would be required to reducadl@t FSH substantially
Likewise additional capacity at Mornington (MTN) would also require long
expensive distribution feeders to transfer substantial load from FSEcénd
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66/22kV transformer atWN possibly offers the best solution by providing
loadrelief for both FSH and FTN while providing LWN with an-{Iy rating
which reduces load at risk all year round.

3. Establish a new 66/22kV zone substation. There are no vacant zone substation
sites in the areadhoweverthis option is regarded as a largemm solution to
supply the growing electricity demand in the area and could be economical in
future, ideally situated in the Somerville area.

4. Feeder load transfers. In ZD& new zone substation was established at LWN
which enabld load transfers fromFSH aad FTN to LWN. Further load
transfers on a permanent basis from FSH to LWNliarged unless LWN is
augmented with a second transformer in December 2013 as planned

5. Demand reduction. UE has developed a number of innovative network tariffs
that encouragevoluntary demand reduction during times of network
constraint. The amount of demand reduction depends on the tariff uptake and
will be taken into consideration when determining the optimum timing for the
capacity augmentation.

6. Embedded generation, in tleeder of 2MW will help to defer the need for
augmentation #ESHby one year

Preferred network option(s) for alleviation of constraints

UE proposes to maintain contingency plans to transfer load quickly to adjacent zone
substations for an unplannedtage of a transformer &SH under critical loading
conditions.

Once the Transformer No. 1 is replacatd FSH the station rating of FSH will
increase, meaning that no further augmentation is required within the five year
planning period.
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10.2.20 Frankston (FTN) Zone Substation

Magnitude, Probability and Impact of Loss of Load

FTN consists oftwo 20/33MVA 66/22kV transformersand supply the areas of
Frankston, Frankston NortBeafordand Skye
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Being a designated Central Adties District, the maximum demand in the Frankston
area is expected to continue to grow steadily over coming years.

In November 2009a new zone substatiowas establisked in Langwarrin (LWN).

This enable@ load to be trarferred from FSH and FTN to LWMNs reflected in the
graph aboveNevertheless, there is still substantial load growth forecast in the area
and there will be load at risk in the event of a transformer failure.
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Magnitude of load at risk above (M) and value of lost load at FTI
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Despite these load transfethe energy at riskvill return to 2009 leveldy 2015
requiring further action to be takeis shown above, for an outage of a transformer,
there will be insufficient capacity at the t&ta to supply all demand in 20%6r about
1,033hours. It is emphasised however that the probability of a majage of one of

the transformers occurring over the duration of high load is very When the
energy at risk is weighted by this low probability, the expected unsupplied energy is
estimatedo be 9,300kWhn 2016with a value to consumers of arouns4®k based

on a VCR of $7.88per kWh.

Feasible options for alleviation of constraints

The following options are technically feasible and potentially economic to mitigate
the risk of supply interruption and/or to alleviate the emerging constraint.

1. Contingaecy plans to transfer load to adjacent zone substations. Plans to
transfer load to adjacent zone substations at the distribution feeder level are
establishedThese plans are reviewed annually prior to the summer season.
Transfer capability away fronFTN is assessed at5KIVA for summer
2011/12

2. Feeder load transfers. In Z)0anew zone substation was established to the
south east of FTN at Langwarrin (LWNyhich has enable load transfers
from FSH and FTN to LWN. In addition, a third transformer was lrestaat
Carrum (CRM) zone substation to the north of F@dring 2009 which
enabledimited load transfes from FTN to CRM.Further load transfers am
permanent basis from FTN to LWN and CR#&limited.

3. Install athird 66/22kVtransformer at FTN.
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4. Instal new transformation at an adjacent zone substaanrum (CRM) zone
substation is already fully developed with 3 transformers thuseand
66/22kV transformer atangwarrin (LWN) to the south possibly offers the
best solution by providing load reliedrf FTN while also providing LWN with
an (N-1) rating reducing energy at risk all year round.

5. Establish a new 66/22kV zone substation. There are no vacant zone substation
sites in the area and the cost of acquiring a new site together with the
constructionof new subtransmissionlines would very likely make such an
option uneconomic.However, this option is regarded as a ktegn solution
to supply the growing electricity demand in the area and could be economical
in future, ideally situated in th@arrun Downs orSkye area.

6. Demand reduction. UE has developed a number of innovative network tariffs
that encourage voluntary demand reduction during times of network
constraint. The amount of demand reduction depends on the tariff uptake and
will be taken inb consideration when determining the optimum timing for the
capacity augmentation.

7. Embedded generation, in the order2bW will help to defer the need for
augmentation a TN by one year

Preferred network option(s) for alleviation of constraints

UE proposes to maintain contingency plans to transfer load quickly to adjacent zone
substations for an unplanned outage of a transformEiitunder critical loading
conditions.

Distribution feederworks shall be used to transfer load E&H and CRM until a
second 20/33MVA transformer at LWN is commissioned by December. 20E3e

plans will be undertaken in the absence of any commitment by interested parties to
offer network support services by installing local generation or through demand side
managemenhitiatives that would reduce load T N.

Non-network proponents should submit their proposals to UE to alleviate
constraints atFrankston (FTN) before the end of June 2012.
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10.2.21 Glen Waverley (GW) Zone Substation

Magnitude, Probability and Impact of Loss of Load

GW is developed with three 20/27MVA 66/22kV transformemd supplies the areas
of Mount WaverleyGlen Waverleyand Wantirna South
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A third transformer has been commissione&ast Burwood (B) zone substatiom
eaty 2008, which has enabled load to be transferred from GW tonBBe north
west

Being a designated Principal Activities Centre, the maximum demand in the Glen
Waverley area is expected to continue to grow steadily over coming years.
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Magnitude of load at risk above (M) and value of lost load at GV
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As shown abovdor an outage of a transformer, there will be insufficient capacity at
the stéion to supply all demand in 26Xor about7 hours. It is emphasised however
that the probability of a major outage of one of the transformers occurring over the
duration of hgh load is very lowWhen the energy at risk is weighted by this low
probability, the expected unsupplied energy is estimiatdue 153 kWh in 2016 with

a value to consumers of arourgk®ased on a VCR of3§.88per kWh.

Feasible options for alleviation of constraints

The following options are technically feasible and potentially economic to mitigate
the risk of supply interruption and/or to alleviate the emerging constraint.

1. Contingency plans to transfer load to adjacent zone substations. Plans to
trarsfer load to adjacent zone substations at the distribution feeder level are
establishedThese plans are reviewed annually prior to the summer season.
Transfer capability away fronGW is assessed &@5MVA for summer
2011/12

2. Establish a new 66/22kV zonalsstation. There are no vacant zone substation
sites in the area and the cost of acquiring a new site would very likely make
such an option uneconomid¢dowever, this option is regarded as a ktagn
solution to supply the growing electricity demand ie #wrea and could be
economical in future, ideally situated in the Scoresby area.

3. Install new transformation at an adjacent zone substafigrossible option is
to install a third 66/22kV transformer at Notting Hill (NO) zone substation.
This zone substi@n also has emerging capacity constraints.
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4. Demand reduction. UE has developed a number of innovative network tariffs
that encourage voluntary demand reduction during times of network
constraint. The amount of demand reduction depends on the taakeuahd
will be taken into consideration when determining the optimum timing for the
capacity augmentation.

5. Embed@d generation, in the order @MW will help to defer the need for
augmentation at GW by one year.

Preferred network option(s) for alleviation of constraints

UE proposes to maintain contingency plans to transfer load quickly to adjacent zone
substations for an unplanned outage of a transform@Watunder critical loading
conditions.

Growth at Notting Hill (NO) zone substation is drivingetineed tanstall athird
20/33MVA transformer at N(by December 2015. This would allo@W to be
offloaded These plans will be undertaken in the absence of any commitment by
interested parties to offer network support services by installing local geneoat
through demand side management initiatives that would reduce |dd@ and/or

GW.

Non-network proponents should submit their proposals UE to alleviate
constraints atGlen Waverley (GW) before the end of June 204.
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10.2.22 Hastings (HGS) Zone Substation

Magnitude, Probability and Impact of Loss of Load

HGS consists of two 20/33MVA 66/22kV transformemsd supplies the areas of
Somerville, Tyabb, Hastings and Merricks.
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HGS has been operating above(lis1) rating since 200&nd the demand is expected
to grow continuously over time exposing substantial amount of energy at Visth

the possibility of a port expansion at Hastings, the demand on HGS could increase
considerably over time.
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As shown above, for an outage dfransformer, there will be insufficient capacity at
HGS to supply all demand in 2@for aboutl,165hours. It is emphasised however
that the probability of a major outage of one of the transformers occurring over the
duration of high load is very lowwhen the energy at risk is weighted by this low
probability, the expected unsupplied energy is estimaidoe 12,29&Wh in 2016

with a value to consumers of arountilk based on a VCR of3#.88per kWh.

Feasible options for alleviation of constraints

The following options are technically feasible and potentially economic to mitigate
the risk of supply interruption and/or to alleviate the emerging constraint.

1. Contingency plans to transfer load to adjacent zone substations. Plans to

transfer load to adjaoé zone substations at the distribution feeder level are
establishedThese plans are reviewed annually prior to the summer season.
Transfer capability away fronHGS is assessed d4MVA for summer
2011/12

Feeder load transfergVith therebuild of Mornington (MTN) in2012, limited
load transfers frolHGS to MTN may be possiblelespite the need to create
long distribution feeders.

. Install new transformation at an adjacent zone substafigrossible option is

to install a second 66/22kV transformer abDana (DMA) zone substation.

4. Add a third 66/22kV transformer at HGS zone substation.

Pager4of 173



UNITED ENERGY

Distribution System Planning Repdr2011

5. Establish a new 66/22kV zone substation. There are no vacant zone substation
sites in the area and the cost of acquiring a new teijether with the
construction of aw subtransmissioniines would very likely make such an
option uneconomievhen lower cost alternatives are availabléowever, this
option is regarded as a lotgrm solution to supply the growing electricity
demand in the area and could be economicéliture, ideally situated in the
Somerville area.

6. Demand reduction. UE has developed a number of innovative network tariffs
that encourage voluntary demand reduction during times of network
constraint. The amount of demand reduction depends on theutatafte and
will be taken into consideration when determining the optimum timing for the
capacity augmentation.

7. Embedded generation, in the order2bW will help to defer the need for
augmentation adGSby one year.

Preferred network option(s) for alleviation of constraints

UE proposes to maintain contingency plans to transfer load quickly to adjacent zone
substations for an unplanned outage of a transformelG& under critical loading
conditions.

The announcement by Bluescope of their workforceiecgaon at the Hastings plant
during 2011 could potentially impact the demand growth in Hastings and the
surrounding districts. UE will monitor the demand in the area over the next couple of
years before committing to any augmentation plans for HBSDecember 2015 it is
proposed that a second transformer will be commissioned at Dromana (BiviA)
substation and new distribution feeders will be construatadh could potentially be
usedto offload HGSIin the event the growth remain$his is likely to afer the need

to install a third transformer at HGS beyond the five year planning horizon.
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10.2.23 Heatherton (HT) Zone Substation

Magnitude, Probability and Impact of Loss of Load

HT is developed with three 20/27MVA 66/22kV transformamsl supplies the ared
Heatherton
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HT is expected tamarginally exceedts (N-1) rating within the next five years
however the expected energy at risknsall within the planning periodl herefore no
demand related zone substatwaorks are fanned at HT over this period.
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10.2.24 Gardiner (K) Zone Substation

Magnitude, Probability and Impact of Loss of Load

K consists of two 20/30MVA 66/11kV transformexsd supplies the areas of Malvern
and Glen lris.

K Summer Maximum Demand
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There has been a steady increase in tnaat many years, with the load exceeding the
(N-1) ratingsince2006.
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Magnitude of load at risk above (M) and value of lost load at k

[ Hours at risk abovedll  mZEAExpected energy above N(kWhr)  —e—Customer value of lost load (§

$ 1600 $9,000
x
<
© 1400 - $8,000
3
I
L $7,000
T 1200 $7.000¢8
©
© ®©
2;:“ - $6,000 2
g 5 1000 g
Ic - $5,000°5
33 800 S
2 <
c9Q - $4,000 S
% 2 600 3
=° - $3,000 5
%)
> =}
& 400
5 - $2,000°
[t
L
T 200 - $1,000
I3)
(0]
L% 0.0 - )

2012 2013 2014 2015 2016
Year

As shown above, for an outage of a transformer, there will be insufficient capacity at
the stdion to supply all demand in 26Xor aboutl6 hours. It is emphasised however
that theprobability of a major outage of one of the transformers occurring over the
duration of high load is very lowwWhen the energy at risk is weighted by this low
probability, the expected unsupplied energy is estimatée13%KWh in 2016 with a

value to casumers of around3k based on a VCR of5¥.88per kWh.

The station rating aK is currently limited by the rating of the 11kV cables on
transformer No.3. By replacing these cables the statieh) (dtingwill be increased
by 4.8 MVA at a cost of about2$0k. The K No.3 transformer 11kV cablese
expected to be replaced Byne2012. Following this worksome load at risk will
remain

Feasible options for alleviation of constraints

The following options are technically feasible and potentially econdmimitigate
the risk of supply interruption and/or to alleviate the emerging constraint.

1. Contingency plans to transfer load to adjacent zone substations. Plans to
transfer load to adjacent zone substations at the distribution feeder level are
establishd. These plans are reviewed annually prior to the summer season.
Transfer capability away fromd is assessed 8MVA for summer 201/12.

2. Establish a new 66ikV zone substation. Ther@are no sites under
consideration to be developed as a new zone sudstatoffload K.
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3. Install a third 66L1kV transformer atk. In the absence of angwer cost
options installation of another transformer latis most likely the leastost
technically feasible network option faddressing the constraints at K.

4. Demandreduction. UE has developed a number of innovative network tariffs
that encourage voluntary demand reduction during times of network
constraint. The amount of demand reduction depends on the tariff uptake and
will be taken into consideration when determgnithe optimum timing for the
capacity augmentation.

5. Demand management ombedded generation, in the orderlddMW or more
will help to deferanyneedto augmenK by at leasbne year

Preferred network option(s) for alleviation of constraints

UE promses to maintain contingency plans to transfer load quickly to adjacent zone
substations for an unplanned outage of a transformét anhder critical loading
conditions.

Following the transformer cable replacemdftis not expected toequireany major
demandaugmentatioswithin thefive yearplanning horizon

It should be noted thatthere are significant constraints in the upstream network
supplying Gardiner zone substation K). These constraints are likely to exist for
a number of years. UE would welcome any proposals for nometwork solutions
in the K supply area which may assist in alleviating the upstream constraints.
Further information on these constraints is available in the 2011 Transmission
Connection Planning Reportunder Richmond Terminal Station 66kV.

Pager9 of 173



H
i

Distribution System Planning Repdr2011

10.2.25 Lyndale (LD) Zone Substation

Magnitude, Probability and Impact of Loss of Load

LD consists of two 20/30MVA 66/22kV transformeesd supplies the area of
Dandenong, Endeavour Hills, Rowville abdndenong North.

LD Summer Maximum Demand
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The demand at LD hasonsistentlybeen above it§N-1) rating since 2006As a

result, there has been a substantial amount of energy at risk during peak demand
periods. This constraint was identified and publishetheprevious DSPRs. In the
absencef interested parties for nemetwork solutions, Ukdentified the installation

a third 20/33MVA transformer at L[as the preferred optioto mitigate this issue.

This is now a committed project and the works are planned to be completed by
December 204

UE proposes to maintain contingency plans to transfer load quickly to adjacent zone
substations for an unplanned outage of a transformé&Datinder critical loading
conditionsuntil the third transformer is commissioned

Once the third transformer is romnissioned, tie forecast demand will marginally
exceed the enhancdtl-1) rating in 2016. However, the expected energy at risk is
negligible within the five year planning period amoladditionaldemand related zone
substatiorworks are anticipated at LDver this period.
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10.2.26 Langwarrin (LWN) Zone Substation

Magnitude, Probability and Impact of Loss of Load

LWN consists ofone 20/3BMVA 66/22kV transformerand supplies the areas of
Langwarrin, Cranbourne South and Pearcedd/N was commissioned in
November2009to provide load relief foFTN and FSH zone substations, as well as
improving distribution feeder capacity and reliability
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The (N-1) rating atLWN is zero becausi is a single transformestation. UE has
installed emote controlled switches on every feeder to entid#doad supplied by
LWN to be transferrequickly and easilyo adjacent zone substaticaistimes of high
load orin the event of &aransformer outage
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Magnitude of load at risk above (M) and value of lost load at LW!
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Subtransmissiorline circuit breakers are itadled atLWN to prevent a single sub
transmission line fault tripping the zone substation transforméi/hilst the
probability of a transformer failure is very low, the energy at risk resulting from a
transformer fault is high, because customers supfrioed this substation are exposed
to such an event all year round.

LWN has been designed to accept the 20MVA relocatable transformer. Therefore the
actualexpected energy at risk is considerably lower than that indicated above.

Feasible options for alleviation of constraints

The following options are technically feasible and potentially economic to mitigate
the risk of supply interruption and/or to alleviate the emerging constraint.

1. Contingency plans to transfer load to adjacent zone substations. tBlans
transfer load to adjacent zone substations at the distribution feeder level are
established. These plans are reviewed annually prior to the summer season.
Transfer capability away frorbkWN is assessed &@@6MVA for summer
2011/12 which is insufficiento fully recover all LWN load for a failure of the
LWN transformer. Works have been completed to allow the relocatable
transformer to be connected should a major transformer fault occur.

2. Install a second 66/22kV transformerlAVN. This is most likely thdeast
cost technically feasible network option for the long term.

3. Demand reduction. UE has developed a number of innovative network tariffs
that encourage voluntary demand reduction during times of network
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constraint. The amount of demand reduction ddpem the tariff uptake and
will be taken into consideration when determining the optimum timing for the
capacity augmentation.

4. Embeddedgeneration at WN may not providesufficient benefits because a

transformer fault will still result imtotal loss ofsupply.

Preferred network option(s) for alleviation of constraints

UE proposes to maintain contingency plans to transfer load quickly to adjacent zone
substations for an unplanned outage ofltAé&N transformer.

By December 2013 UE intends to instalsacond transformer at LWMNhich will
provide LWN with an (N-1) rating and load relief for botiCarrum (CRM) and
Frankston (FTN) zone substations

Non-network proponents should submit their proposals to UE to alleviate
constraints atLangwarrin (LWN) before the end of June 202.
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10.2.27 Mentone (M) Zone Substation

Magnitude, Probability and Impact of Loss of Load

M consists of two 20/27MVA 66/11kV transformeasid supplies thesuburls of
Mentoneand Parkdale.

M Summer Maximum Demand
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The demand at M haonsistently been above itsNrating since 20Q5As a result,

there has been a substantial amount of energy at risk during peak demand periods
particularly with the limited transfer capabilityrhis constraint was identified and
published in the previss DSPRs. In the absence of interested parties fenatwork
solutions, UE identified the installation a third 20/33MVA transformer at M as the
preferred option to mitigate this issue. This is now a committed project and the works
are planned to be congted by December 2@1

UE proposes to maintain contingency plans to transfer load quickly to adjacent zone
substations for an unplanned outage of a transforméd ander critical loading
conditionsuntil the third transformer is commissioned

Once theahird transformer is commissioned, the demand at M is forecast to be below

its (N-1) rating for the rest of the planning periotherefore, no demand will be at
risk.
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10.2.28 Mordialloc (MC) Zone Substation

Magnitude, Probability and Impact of Loss of Load

MC is fully developed withtwo 20/27MVA 66/22kV transformers and one
20/33MVA 66/22kV transformeand supplies the areas of Mordialloc, Aspendale,
Edithvale and Braeside.

MC Summer Maximum Demand
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MC has been operating above itslNating since 2007 anitlis expected to growt a
rate of 2MW per annunWith the commissioning of new Keysborough (KBH) zone
substationin December 2013, some load will be transferred away from MC to KBH.
This transfer has been captured in the demand forecast above.

Despitethis transferthere is a substantial amount of energy at risk at M@. graph
below shows the expected energy at ablve (N1) and the customer value of lost
load at MC within the five year planning period.
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Magnitude of load at risk above (1) and value of lost load at MC
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As shown above, for an outage of angrmer, there will be insufficient capacity at
the stéion to supply all demand in 281for about415 hours. It is emphasised
however that the probability of a major outage of one of the transformers occurring
over the duration of high load is very lowhen the energy at risk is weighted by this
low probability, the expected unsupplied energy is estimatée4,160kWh in 2016

with a value to consumers of arouri2d$k based on a VCR of3#.88per kWh.

Feasible options for alleviation of constraints

The following options are technically feasible and potentially economic to mitigate
the risk of supply interruption and/or to alleviate the emerging constraint.

1. Contingency plans to transfer load to adjacent zone substations. Plans to
transfer load to adjant zone substations at the distribution feeder level are
establishedThese plans are reviewed annually prior to the summer season.
Transfer capability away fronMC is assessed at4MVA for summer
2011/12 Works have been completed to allow tieéocatabé transformer to
be connectedhould a major transformer fault occur.

2. Establish a new 66/22kV zone substation. IdEconstrucing a new zone
substation at Keysborough by December 2013. Some from MC could be
transferredvia NP to the new zone substati However, jst beyond théive
year planning horizon it may also be necessary to establish a new zone
substation around Moorabbin Airport in Mordialloc or Dingley to provide a
longerterm solution to the load constraint at MC.

3. Feeder load transfer§Vith the installation of a third transformer @arrum
(CRM) in 200, someload transfered from MC to CRM. Any further load
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transfer from MC to CRM is limited.oad transfers to Springvale South (SS)
provide another option and SS has the potential to adHird 66/22kV
transformer if required.

4. Demand reduction. UE has developed a number of innovative network tariffs
that encourage voluntary demand reduction during times of network
constraint. The amount of demand reduction depends on the tariff upthke an
will be taken into consideration when determining the optimum timing for the
capacity augmentation.

5. Embed@d generation, in the order @MW will help to defer the need for
augmentation a¥IC by approximatelyone year.

Preferred network option(s) for alleviation of constraints

UE proposes to maintain contingency plans to transfer load quickly to adjacent zone
substations for an unpiaed outage of a transformer at MC under critical loading
conditions.

Oncethe newKBH zone substation is commissioniggl December 2013oad can be
transferred onto KBH/iia NP. This will help in relieving the high energy at risk at
MC.

As a mean of managing the risk at MC, UE plans to install a third 66/22kV
transformer at SS by the end of Bldnd use feeder works bffload MC onto SS.
These plans will be undertaken in the absence of any commitment by interested
parties to offer network support services by installing local generation or through
demand side management initiatives that would reduce ldd@ at

Non-network proponents should submit their proposals to UE to alleviate
constraints atMordialloc (MC) before the end ofJune 205.
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10.2.29 Mulgrave (MGE) Zone Substation

Magnitude, Probability and Impact of Loss of Load

MGE is fully developed witlthree20/33MVA 6622kV transformes and supplies the
areas of MulgraveRowville, Scoresby, Wantirna Southd Wheelers Hill.

MGE Summer Maximum Demand
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Load at MGE exceeded its {N rating for the first time in summer 20G8)d remains
above(N-1) since tlat time A high growth rate is expected to continue over the next
few years With the commissioning of the third 20/33MVA transformer at Lyndale in
December 2012t is planned to transfesome load from MGE to LD and, this
reflectedin the demand forecashownabove
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Magnitude of load at risk above (1) and value of lost load at MGE
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As shown above, for an outage of a transformer, there will be insufficient capacity at
the staion to supply all demand in 26TXor about29 hours. It is emphasised however
that the probability of a major outage of one of the transformers oagwovier the
duration of high load is very lowwhen the energy at risk is weighted by this low
probability, the expected unsupplied energy is estimatéeg595%«Wh in 2016 with a

value to consumers of aroun@4& based on a VCR of5#.88per kWh.

Feasible options for alleviation of constraints

The following options are technically feasible and potentially economic to mitigate
the risk of supply interruption and/or to alleviate the emerging constraint.

1. Contingency plans to transfer load to adjacent zamestations. Plans to
transfer load to adjacent zone substations at the distribution feeder level are
establishedThese plans are reviewed annually prior to the summer season.
Transfer capability away fronMGE is assessed &@&2MVA for summer
2011/12

2. Establish a new 66/22kV zone substation. There are no vacant zone substation
sites in the area and the cost of acquiring a new site would very likely make
such an option uneconomiwhen lower cost alternatives are available
However, this option is regarded a longterm solution to supply the growing
electricity demand in the area and could be economical in future, ideally
situated in the Scoresby arealhis could also facilitate the growth and
emerging constraints in SfdRowkleectricity

3. Install new transformation at an adjacent zone substatimstaling a third
66/22kV transformer at LDwill allow MGE to be offloaded This is
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committed project and the third transformer at LD is planned to be
commissioned by December 2012.

4. Demand reduction. UE has developed a number of innovative network tariffs
that encourage voluntary demand reduction during times of network
constraint. The amount of demand reduction depends on the tariff uptake and
will be taken into consideration wheletermining the optimum timing for the
capacity augmentation.

5. Embedded generation, in the order2bW will help to defer the need for
augmentation a&"GE by one year.

Preferred network option(s) for alleviation of constraints

UE proposes to maintain mtingency plans to transfer load quickly to adjacent zone
substations for an unplanned outage of a transformBtGi under critical loading
conditions.

Distribution feedetiesshall be used to transfer load to LD once a third transformer is
commissiond atLD by December 2012This is a committed project.

MGE is not expected teequireany majordemandaugmentatiogwithin thefive year
planning horizon
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10.2.30 Moorabbin (MR) Zone Substation

Magnitude, Probability and Impact of Loss of Load

MR supplies e suburbsof Moorabbin and Hampton. Prior to summer 2009/10 MR
consised of two 20/27MVA 66/11kV transformers housed within sound enclosures
that were installed at the request of surrounding residents in 2002 and 2003 to reduce
noise emissions.

More recent thermal modelling of the sound enclosumgealedthat the enclosures
have had a significant impact on the transformer coohng as a result the
transformer ratings should have been redudée sound enclosurdsve led to the
transformers operatinat elevated temperaturasd & a resulthe paper insulation of
the transformerhas been adverselgffectedresulting in premature agin@he poor
condition of the transformeréias been verified by tests undertaken in 2008.
Transformer No.3 iparticular was identified as requiring immediate replacement.

Consequentlyluring 2009 a new No.1 20/33MVA 66K\ transformer was installed
and transformer No.3 was removed. A new No.3 transformer has been installed
2010. Transformer No.2 will remain on s#@dbe available as a cold spare with a
24MVA rating until it is ultimately retiredvhen a third transformer is requiratMR.

MR Summer Maximum Demand
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In the absence of any significant tramdf@m other zone substations RMs expected
to remain vithin its (N-1) and (N) rating over the nexfive years. Therefore no
demand related zone substatwaorks are planned at MR over this period.
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10.2.31 Mornington (MTN) Zone Substation

Magnitude, Probability and Impact of Loss of Load

MTN consists ofthree 10MVA66/22kV transformerand one20/33MVA 66/2&V
transformer and supplies the areas of Mornington, Moorooduc and Merricks North
MTN is a rural type zone substation and does not have transformer or bus tie circuit
breakers. This is a low cost design, wherabtransformer or bus fault results in a
complete outage of the zone substation until the faulty component can be found and
isolated.However, this arrangemerg beng changed with the MTN redevelopment
project and the zone substation will be convertéd afully switched configuration

by December 2012This is a committed project.

MTN Summer Maximum Demand
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In late 2007 a project was initiated by UE to install a foust'22kV transformer
ratedat 20/33MVA at MTN to increase the transformatiorpaeity prior to summer
2008/09 Further minor works to increase the (N) rating of the station were
undertaken in 2009This wasthe first stage othe full project torebuild thewhole
zone substation and convert it to a fully switched zone substafitbntwo new
66/22kV 20/33MVA transformers The second stage of the projeas commenced

in 2011and planned to be completed by December 2012.
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Magnitude of load at risk above (N) and value of lost load at MTI
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As shown above, for an outage of a transformer, there will be insufficient capacity at
the stéion to supplyall demand in 201Gor about 885 hours. It is emphasised
however that the probability of a major outage of one of the transformers occurring
over the duration of high load is very lowhen the energy at risk is weighted by this
low probability, the expeet unsupplied energy is estimatedbe8,77&Wh in 2016

with a value to consumers of aroursD8k based on a VCR of3#.88per kWh.

Feasible options for alleviation of constraints

The following options are technically feasible and potentially econominitigate
the risk of supply interruption and/or to alleviate the emerging constraint.

1. Contingency plans to transfer load to adjacent zone substations. Plans to
transfer load to adjacent zone substations at the distribution feeder level are
establishedThese plans are reviewed annually prior to the summer season.
Transfer capability away fronMTN is assessed a@OMVA for summer
2011/12

2. Establish a new 66/22kV zone substation. There are no vacant zone substation
sites in the area and the cost of adggira new site would very likely make
such an option uneconomihen lower cost alternatives are available

3. Install new transformation at an adjacent zone substafigrossible option is
to install a second 66/22kV transformer at DMA. Based on the aiskdVIA,
a second transformer is proposed by the end of 2015. Some load from MTN
can be transferred onto DMA once this augmentation is taken place.
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4. Demand reduction. UE has developed a number of innovative network tariffs
that encourage voluntary demandduwetion during times of network
constraint. The amount of demand reduction depends on the tariff uptake and
will be taken into consideration when determining the optimum timing for the
capacity augmentation.

5. Embedded generation, in the order2bW will help to defer the need for
augmentation a¥ITN by one year.

Preferred network option(s) for alleviation of constraints

UE proposes to maintain contingency plans to transfer load quickly to adjacent zone
substations for an unplanned outage of a transfoahBfTN under critical loading
conditions.

Distribution feeder works shall be used to transfer loadDlA once asecond
transformer iscommissionedat DMA by December 2. These plans will be
undertaken in the absence of any commitment by interestédspto offer network
support services by installing local generation or through demand side management
initiatives that would reduce load MfTN.

Non-network proponents should submit their proposals to UE to alleviate
constraints atMornington (MTN) before the end of June 204.
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10.2.32 North Brighton (NB) Zone Substation

Magnitude, Probability and Impact of Loss of Load

NB is fully developed withtwo 20/28MVA 66/11kV transformerand supplies the
area of Brighton.

NB Summer Maximum Demand
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The recordd peak demand in summer 2011 at, Nihilst lower than the 2009
summer peakwas marginally higher than the 2010 peak

Due to the age and condition of the transformers (manufactured in thel@aay,

UE has planned taeplace the existing transformersvith new 20/33 MVA
transformersat NB by December 2@ One of the transformers has already been
replaced and is currently in service. The other transformer is expected to be replaced
and commissioned by December 2012. As a result of this work, thenstatiog

would be increased by about 11.8 MVA. This is reflected in the forecast chart above.

On completion of the transformer replacement projdthoagh, NB is forecastto
exceed its (NL) rating under exeme weather conditions over the next fivergethe
expected energy at riskssnallunder worst case conditions.
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Expected Energy at Risk abovelNkWh) and Hours at Risk

above N1 (hrs)

Magnitude of load at risk above (1) and value of lost load at NB
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Feasible options for alleviation of constraints

The following options are technically feasible and potentially economic to mitigate
the risk of supply interruption and/or to alle@dahe emerging constraint.

1.

Contingency plans to transfer load to adjacent zone substations. Plans to
transfer load to adjacent zone substations at the distribution feeder level are
establishedThese plans are reviewed annually prior to the summer season.
Transfer capability away frolNB is assessed aPMVA for summer 201/12.

Establish a new 661kV zone substation. Ther@are no sites under
consideration to be developed as a new zone substation to offload NB.

Install a third 66L1kV transformer alNB. In the absence of arlpwer cost
options installation of another transformerMB is most likely the leastost
technically feasible network option f@addressing the constraints at NB
some time in the future

Demand reduction. UE has developedumber of innovative network tariffs

that encourage voluntary demand reduction during times of network
constraint. The amount of demand reduction depends on the tariff uptake and
will be taken into consideration when determining the optimum timing for the
capacity augmentation.

Demand management ombedded generation, in the orderlddW or more
will help to deferanyneedto augmentNB by at leasione year
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Preferred network option(s) for alleviation of constraints

UE proposes to maintain contingendgrns to transfer load quickly to adjacent zone
substations for an unplanned outage of a transformé&tBatinder critical loading
conditions.

Following replacement of the aged transformers, iBlBot expected toequireany
majordemandaugmentatioawithin thefive yearplanning horizon
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10.2.33 Notting Hill (NO) Zone Substation

Magnitude, Probability and Impact of Loss of Load

NO consists of two 20/30MVA 66/22kV transformenrsd supplies the area of Notting
Hill .

NO Summer Maximum Demand

—o— Actual Load e Forecast Load === Summer (N) Rating === Summer (N-1) Rating
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The demand ailO has been consistently higher than the stgfibd) rating for the

past few years. This is despite the load transfers to adjacent SV and also SVW which
was established in 200TConsequently there is significant energy at asNO in the

event of an otage of a major item of plant.
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Magnitude of load atrisk above (N-1) and value of lostload at NO

[ Hours at risk above N-1 BzZZExpected energy above N-1 (kWhr)  —s—Customervalue of lostload ($)
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As shown above, for an outage of a transformer, there will be insufficient capacity at
the stéion to supply all demand in 281for about 357 hours. It is emphasised
however that the probability of a major outage of oh¢he transformers occurring
over the duration of high load is very lowhen the energy at risk is weighted by this
low probability, the expected unsupplied energy is estimatée2,316kWh in 2016

with a value to consumers of arountB# based on a VR of $7.88per kWh.

Feasible options for alleviation of constraints

The following options are technically feasible and potentially economic to mitigate
the risk of supply interruption and/or to alleviate the emerging constraint.

1. Contingency plans to dansfer load to adjacent zone substatidPgns to
transfer load to adjacent zone substations at the distribution feeder level are
establishedThese plans are reviewed annually prior to the summer season.
Transfer capability away froMNO is assessed aTMVA for summer2011/12

2. Establish a new 66/11kV zone substation. There are no vacant zone substation
sites in the area and the cost of acquiring a new site would very likely make
such an option uneconomihen lower cost options are available

3. Install athird 66/11kV transformer atlO. In the absence of any vacant site,
installation of another transformer 8O is most likely the leastcost
technically feasible network option for the long term

4. Demand reductionUE has developed a number of innovatimgwork tariffs
that encourage voluntary demand reduction during times of network
constraint The amount of demand reduction depends on the tariff uptake and
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will be taken into consideration when determining the optimum timing for the
capacity augmentatio

5. Embedded generation, in the order2dW will help to defer the need for
augmentation at © by one year.

Preferred network option(s) for alleviation of constraints

UE proposes to maintain contingency plans to transfer load quickly to adjacent zone
substations for an unplanned outage of a transformédGtunder critical loading
conditions.

Distribution feeder works shall be used to transfer loaddjacentzone substatian

until a third transformer is commissioned at NOaround 2015/16These plas will

be undertaken in the absence of any commitment by interested parties to offer
network support services by installing local generation or through demand side
management initiatives that would reduce loaN@t

Non-network proponents should submit their proposals UE to alleviate
constraints atNotting Hill (NO) before the end of June 204.
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10.2.34 Noble Park (NP) Zone Substation

Magnitude, Probability and Impact of Loss of Load

NP is fully developed with three 20/30MVA 66/22kV transformargl presently
supplies the areas of Noble Park and Keysborough

NP Summer Maximum Demand

—o— Actual Load

Forecast Load e Summer (N) Rating === Summer (N-1) Rating
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There has been a steady increase in ladP over many years, with the load
exceeding the (M) ratingsince2007. It is expected to transfer some load away from
NP to Lyrdale (LD) zone substation once the third transformer is commissioned in
December 2012ndto Keysborough (KBH) zone substation in December 2013s

load transfes havebeen captured into the demand forecast.

Once KBH is commissioned in December 20bh8 #ad transfers are established, the
demand at NP is expected to drop belowsl) rating. Therefore, no energy at risk

is anticipated at NP beyond 2013 unless a substantial amount of extra load is
transferred onto from surrounding zone substations.

Preferred network option(s) for alleviation of constraints

Until KBH is commissionedUE proposes to maintain contingency plans to transfer
load quickly to adjacent zone substations for an unplanned outage of a transformer at
NP under critical loadingconditions. The tansfer capability away fronNP is
assessed aPBIVA for summer2011/12
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Distribution feeder works shall be used to transiemeload toLD once the third
transformer is establishedby December 2@ Further load transfers will be
undetaken to offload NP below i{dN-1) ratingwhen the new KBH zone substation is
commissioned in December 201Bhese are committed projects.

No further works are required to augment the network to support NP demand growth
over the five year planning hoaa.
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10.2.35 Nunawading (NW) Zone Substation

Magnitude, Probability and Impact of Loss of Load

NW is fully developed withtwo 20/30MVA 66/22kV transformersand one
20/3BMVA 66/22kV transformerand supplies the areas of Nunawading, Donvale and
Blackburn In ealy 2006 the station was augmented with third 20/33MVA
66/22kV transformer together wittvo new distributiorfeeders

NW Summer Maximum Demand

—o— Actual Load Forecast Load e Summer (N) Rating === Summer (N-1) Rating
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Although,NW is forecasto exceed its (NL) rating under exeme weather conditions
over the next fiveyears the expected energy at risk ssnall under worst case
conditions.
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Expected Energy at Risk abovelNkWh) and Hours at Risk

above N1 (hrs)

Magnitude of load at risk above (1) and value of lost load at NW
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Feasible options for alleviation of constraints

The following options are technically feasible and potentially economic to mitigate
the risk of supply interruption and/or to aliate the emerging constraint.

1. Contingency plans to transfer load to adjacent zone substations. Plans to

transfer load to adjacent zone substations at the distribution feeder level are
establishedThese plans are reviewed annually prior to the summeiosea
Transfer capability away frorNW is assessed at6MVA for summer
2011/12.

Establish a new 66/22kV zone substatiddE is presently considering a
number of sites in the Templestowe area to develop for a new zone substation.
Refer to Doncaster (DC) fanore information.

Demand reduction. UE has developed a number of innovative network tariffs
that encourage voluntary demand reduction during times of network
constraint. The amount of demand reduction depends on the tariff uptake and
will be taken intoconsideration when determining the optimum timing for the
capacity augmentation.

Demand management ombedded generation, in the order2MW or more
will help to deferanyneedto augmentNW by at leasione year

Preferred network option(s) for alleviation of constraints
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UE proposes to maintain contingency plans to transfer load quickly to adjacent zone
substations for an unplanned outage of a transformdiatunder critical loading
conditions.

Distribution feeder works shall be used to transfedldo BH until a new zone
substation is built in Templestowe (TSE) Bgcember 204 These plans will be
undertaken in the absence of any commitment by interested parties to offer network
support services by installing local generation or through demaednsanagement
initiatives that would reduce load [dWV.

Non-network proponents should submit their proposals to UE to alleviate
constraints atNunawading (NW) before the end ofDecember2012.
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10.2.36 Oakleigh (OAK) Zone Substation

Magnitude, Probability and Impact of Loss of Load

OAK consists oftwo 20/33MVA 66kV/11kV transformersand supplies the areas of
Oakleigh and Chadstone.

OAK Summer Maximum Demand
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In the absence of any significant transfer from other zone substa@uis, is
expected to remain with its (N-1) rating over the nextive years. Therefore no
demand related zone substatwaorks are planned at OAK over this period.

One of the transformers at OAK is a relocatable 66/11kV transformer that may need
to be used at another 66/11kV zone satish if a major transformer fault occurs at a
high risk zone substation. While OAK has sufficient capacity to remove the
relocatable transformer at any time over the dextyears, to do so would leave OAK
with a single transformewith no (N-1) ratingand insufficient transfer capability to
adjacent substationgience in order to mitigate this risk, it is anticipated that by
around 2016/17 a second fixed 66/11kV transformer will be installed.

Being a designated Principal Activities Centre, the maximuemahd in the
Chadstone area is expected to continue to grow steadily over coming Aagrseed
for a major augmentation within the fiyear horizon is dependent on any
development work planned within the Chadstone precinct.
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10.2.37 Oakleigh East (OE) Zone Substation

Magnitude, Probability and Impact of Loss of Load

OE consists of two 20/30MVA 66/11kV transformeasd supplies thesuburbsof
OakleighEastand Huntingdale

OE Summer Maximum Demand
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OE is expected to remain within its{l rating over te nextfive years. Therefore no
demand related zone substation works are planned at Ohvperiod
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10.2.38 Ormond (OR) Zone Substation

Magnitude, Probability and Impact of Loss of Load

OR consists of two 20/27MVA 66/11kV transformesiad supplies the argaof
MurrumbeenaHughesdal@and Bentleigh East

OR Summer Maximum Demand

—o— Actual Load e Forecast Load === Summer (N) Rating === Summer (N-1) Rating

70.0

B0.0 === == == == m e e e e e e

Load (MVA])

200 === m o m e e

00 === = m i mm o m e e

0.0 T T T T T T T T
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Year

There has been a steady increase in load over many years, with the load exceeding the
(N-1) ratingsince2008. However, a decline in the demand was observed in 2011 and
this is attributed mainly to the mild weather conditions that prevailed over the last
summer Although, OR is forecasto exceed its (NL) rating under exeme weather
conditions over the next five yearthe expected energy at risksmall under worst

case coditions.
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Expected Energy at Risk abovelNkWh) and Hours at Risk
above N1 (hrs)

Magnitude of load at risk above (M) and value of lost load at OR
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Feasible options for alleviation of constraints

The following options are technically feasible and potentially economic to mitigate
the risk of supply interruption and/or to alleviate the emerging constraint.

1.

Contingency plans to transfer load adjacent zone substations. Plans to
transfer load to adjacent zone substations at the distribution feeder level are
establishedThese plans are reviewed annually prior to the summer season.
Transfer capability away frof®R is assessed 8MVA for summer 20L1/12.

Establish a new 661kV zone substation. Ther@are no sites under
consideration to be developed as a new zone substation to offload OR.

Install a third 66L1kV transformer alOR. In the absence of ardgwer cost
options installation of anothr transformer aDR is most likely the leastost
technically feasible network option faddressing the constraints at OR.

Demand reduction. UE has developed a number of innovative network tariffs
that encourage voluntary demand reduction during tinoésnetwork
constraint. The amount of demand reduction depends on the tariff uptake and
will be taken into consideration when determining the optimum timing for the
capacity augmentation.

Demand management ombedded generation, in the orderldW or mae
will help to deferanyneedto augmentOR by at leasbne year
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Preferred network option(s) for alleviation of constraints

UE proposes to maintain contingency plans to transfer load quickly to adjacent zone
substations for an unplanned outage ofamgformer atOR under critical loading
conditions.

ORis not expected toequireany majordemandaugmentatiogwithin the five year
planning horizon
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10.2.39

Rosebud (RBD) Zone Substation

Magnitude, Probability and Impact of Loss of Load

RBD suppliesthe ases of Rosebud, Arthurds .Beat
station used to haviaree 10MVA 66/22kV transformemshich were over 50 years
old. It was a low cost rural design without transformer or bus tie circuit breakers
whereby atransformer or bus tdt results in a completlss ofthe zone substation
until the faulty component can be found and isolatéthe of the 10MVA
transformersvasreplacedwith a new 20/33MVA transformer iBecember 201@nd
works to rebuild RBDas a fully switched zone subgtan with two new 66/22kV

20/33MVA transformersvascompleted in 2011

100.0

RBD Summer Maximum Demand
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The forecast demand at RBD is expectedetnain withinits (N-1) rating within the
five year planning period. Therefore, fustherdemand related zorseibstatiorworks
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are planned at RBDver this period.
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10.2.40 Surrey Hills (SH) Zone Substation

Magnitude, Probability and Impact of Loss of Load

SH consists of two 10MVA 22//6.6kV transformersnd supplies Surrey Hills.

SH Summer Maximum Demand
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SH is expeted to remain within its (N) rating over the next five years. Therefore no
demand related zone substation works are planned at SH over this p&tdds a

very old substation and will eventually require a rebtaldeplacement of albf its
assetsncludinga conversion fron22/6.6kV to 66/22kV. The timing for conversion

is driven by the condition of the assets and the demand requirements in the
neighbouring area of Box Hill In 2011 UE reassessed the timing of this conversion
by reviewingthe assé condition of the entire SH netwodnd the costs associated
with conversion. The results revedthat the:

1 22/6.6kV transformers, despite their aganufactured in the late 1940s and
mid 1950s) produced satisfactory test restitenalle deferment b their
replacemento beyondthe end of this planning pedp

1 utilisation of the 6.6 kV feederand 22/6.6kV transformers and the lack of

transfer capacity is insufficient at this time to warrant conversi@z2 tov;

6.6 kV switchgear at Sk$ in poor cadition andrequires replacemenbw;

cost of the conversion was significantly higher than originally anticipaned

tested with the market and that lower cost options now.exist

= =4

Consequently, UEhow plans todefer the conversion of SHinsteadrepladng the
existing 6.6kV switchoardwith new?22 kV switctboardby 2013in anticipation of a
future conversion to 66/22k\and install a8 66/22kV transformer at Box Hill (BH)
zone substatioto support the neighbouring Box Hill argethe interim
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10.2.41 Sandringham (SR) Zone Substation

Magnitude, Probability and Impact of Loss of Load

SR consists of two 20/27MVA 66/11kV transformeanad supplies the areas of
Sandringham and Highett

SR Summer Maximum Demand
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Although, SRis forecasto exceed its (NL) rating under etxeme weather conditions
from 2013 onwardghe expected energy at risksimallunder worst case conditions.

The stationrating at SRwas limited by the rating of 11kV transformer cabld&y
replacing these cables the stationI(Nrating is increasedby about1l2MVA. This
work has been completed in 2011.
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Expected Energy at Risk abovelNkWh) and Hours at Risk
above N1 (hrs)

Magnitude of load at risk above (1) and value of lost load at SR
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Feasible options for alleviation of constraints

The following options are technically feasible and potentially economic to mitigate
the risk of supply interruption and/or to alleviate é#meerging constraint.

1.

Contingency plans to transfer load to adjacent zone substations. Plans to
transfer load to adjacent zone substations at the distribution feeder level are
establishedThese plans are reviewed annually prior to the summer season.
Trarsfer capability away froRis assessed BMVA for summer 201/12.

Establish a new 661kV zone substation. Ther@are no sites under
consideration to be developed as a new zone substation to offload SR.

Install a third 6611kV transformer atSR In the absence of anjower cost
options installation of another transformer @R is most likely the leastost
technically feasible network option faddressing the constraints at @R
some time in the future

Demand reduction. UE has developed a nunab@nnovative network tariffs

that encourage voluntary demand reduction during times of network
constraint. The amount of demand reduction depends on the tariff uptake and
will be taken into consideration when determining the optimum timing for the
capaciy augmentation.

Demand management ombedded generation, in the orderlddW or more
will help to deferanyneedto augmentSR by at leasbne year
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Preferred network option(s) for alleviation of constraints

UE proposes to maintain contingency plamgransfer load quickly to adjacent zone
substations for an unplanned outage of a transform&Ratnder critical loading
conditions.

SRis not expected toequireany majordemandaugmentatios within the five year
planning horizon
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10.2.42 Springvale South (SS) Zone Substation

Magnitude, Probability and Impact of Loss of Load

SS consists of two 20/33MVA 66/22kV transformeaed supplies the area of
Springvale Soutland Dingley

Two embedded generation schemes in the area help to reduce demand at SS by
appoximately7MW on weekdays between 7:00am and 11:00pm.

SS Summer Maximum Demand
—t— Actual Load Actual Load without generation === Forecast Load
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Although, SSis forecasto exceed its (NL) rating under exeme weather conditions
the expected energy at risknsgligibleunder worst case conditiomgth generation

in service Without generation, the expected energy at risk at SS will be around $5k
by 2016.
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Magnitude of load at risk above (M) and value of lost load at SS
including generation
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In the absence of any significant transfers from other zone subst&stsall not

have sufficient load at risk to justify majdgemandaugmentation witm thefive year

planning horizon. It may be possible however to enter into a network support
agreement with the embedded generator connected to SS to reduce energy at risk once
it becomes more significant.

Feasible options for alleviation of constraints

The following options are technically feasible and potentially economic to mitigate
the risk of supply interruption and/or to alleviate the emerging constraint.

1. Contingency plans to transfer load to adjacent zone substations. Plans to
transfer load to gdcent zone substations at the distribution feeder level are
establishedThese plans are reviewed annually prior to the summer season.
Transfer capability away froi8Sis assessed a8MVA for summer 201/12.

2. Establish a new 66/22kV zone substation. €hgresently no sites under
consideration planned to be developed as a new zone substation to offload SS.
However, pst beyond théive year planning horizon it may also be necessary
to establish a new zone substation around Moorabbin Airport in Mord@illoc
Dingley to provide a longy term solution to the load constraint&k

3. Install a third 6622kV transformer atSS In the absence of angwer cost
options installation of another transformer @§is most likely the leastost
technically feasible etwork option foraddressing the constraints at J8is
option will allow transferring substantial amount of load away from MC,
which is heavily loaded, to SS.
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4. Demand reduction. UE has developed a number of innovative network tariffs
that encourage vohtary demand reduction during times of network
constraint. The amount of demand reduction depends on the tariff uptake and
will be taken into consideration when determining the optimum timing for the
capacity augmentation.

5. Demand management ombedded gneration, in the order dMW or more
will help to deferanyneedto augmentSShy at leasbne year

Preferred network option(s) for alleviation of constraints

UE proposes to maintain contingency plans to transfer load quickly to adjacent zone
substabns for an unplanned outage of a transformeS&tunder critical loading
conditions.

As a mean of managing the risk at MOE plans to install a third 66/22kV
transformer aSS by the end of 208 and use feeder works to offload MC onto SS.
These planswill be undertaken in the absence of any commitment by interested
parties to offer network support services by installing local generation or through
demand side management initiatives that would reduce Id&8 ahd MC

Non-network proponents should submit their proposals to UE to alleviate
constraints atSpringvale South (SS) and Mordialloc (MC)before the end ofJune
2015.
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10.2.43 Sorrento (STO) Zone Substation

Magnitude, Probability and Impact of Loss of Load

STO consists of two 20/33MVA 66/22kV transfagrs and supplies the areas of
Sorrento, Portsea, Rye and Blairgowrie.

STO Summer Maximum Demand
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The peak demand increased significardatySTO during summer 2008owever this
increase wa mainly attributable taowery high ambient temperatures coinoigliwith
the Christmas holiday perioghich is normally always a high demand period for
STO.

Load has also been transferred away from Rosebud (RBD) zone substation to STO to
avoid transformepverload andlamage at RBOvhile works are undertaken at RBD

to remove the constrainThe historical values above have been corrected to show the
STO lbad without these transfers.

The demand aBTO is expected to exceed its {N rating overthe nextfive years.
The chart below shows the expected energy at riskcastbmer value of lost load
within the planning period.
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Expected Energy at Risk abovelNkWh) and Hours at Risk
above N1 (hrs)

Magnitude of load at risk above (/) and value of lost load at STO
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Feasible options for alleviation of constraints

The following options are technically feasible and potentially economic to mitigate
the risk of supply interruption and/or to alleviate the emergorgstraint.

1.

Contingency plans to transfer load to adjacent zone substations. Plans to
transfer load to adjacent zone substations at the distribution feeder level are
establishedThese plans are reviewed annually prior to the summer season.
Transfer caplaility away fromSTOis assessed 8MVA for summer 201/12.

Establish a new 66/22kV zone substation. Thare no sites under
consideration to be developed as a new zone substation to offload STO.

Install a third 6622kV transformer aSTO. In the absere of anylower cost
options installation of another transformer&tOis most likely the leastost
technically feasible network option faddressing the constraints at S&0
some time in the future

Demand reduction. UE has developed a numbenradvative network tariffs

that encourage voluntary demand reduction during times of network
constraint. The amount of demand reduction depends on the tariff uptake and
will be taken into consideration when determining the optimum timing for the
capacity agmentation.

Demand management ombedded generation, in the orderlddW or more
will help to deferanyneedto augmentSTOby at leasibne year

Pagel200f 173



UNITED E!

Distribution System Planning Repdr2011

Preferred network option(s) for alleviation of constraints

UE proposes to maintain contingency plansramdfer load quickly to adjacent zone
substations for an unplanned outage of a transform8&m@under critical loading
conditions.

STOis not expected teequireany majordemandaugmentatioswithin thefive year
planning horizon
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10.2.44 Springvale/Springvale West (SV/SVW) Zone Substations

Magnitude, Probability and Impact of Loss of Load

SV was previously fully developed with three 20/33MVA 66/22kV transformers,
however during 2006 UE built a new zone substation next to SV called Springvale
West (SVW)to support the growing industrial demarsBVW was commissioned in
early 2007, where one of the existing SV transformersaaredof the SV capacitor
banks werdransferred from SV to SVW to construct the new zone substation. Under
system normal, both SV and 8¥have two transformers, one 22kV capacitor bank
and two 22kV busesach.

SV and SVW are considered as a single substation in this report because SV is linked
to SVW via a high capacity 22kV bus tie cable rated at over 45M¥4 the SV and

SVW distributon feeders are interleavedrollowing the loss of a transformer at
either SV or SVW, an automatic bus tie close control circuit immediately closes the
normally open bus tie circuit breaker, joining the two zone substations into one. It is
therefore more maningful to consider SV and SVW together.

SV/SVW Summer Maximum Demand
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Although the combined capacity at SV and SVW has increasest SVW was
commissionedthe combined SV and SVW load is forecast to grow substantially. This
is mainly due tancreasedoad from some existingnajor customerandseveralnew
large customers.
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Magnitude of load at risk above (1) and value of lost load at SV/SV\
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As shown above, for an outage of a transformer, there will be insufficient capacity at
the stdion to supply all demand in 26Xor about76 hours. It is emphasised however
thatthe probability of a major outage of one of the transformers occurring over the
duration of high load is very lowwWhen the energy at risk is weighted by this low
probability, the expected unsupplied energy is estimatdod 1505%Wh in 2016 with

a value © consumers of aroun@%¥ based on a VCR of8#.88per kwh.

The risk at SV/ISVW is a little misleading from the charts above because SV and
SVW supply a number of customers with high security requirements and these
customers have a dual supply with prign@nd backup supplies from independent
22kV distribution feeders and zone substations. To provide this backup, UE must
reserve spare capacity on the network just in case it is needed for these customers.
The amount of capacity available for other netwoskrs is therefore reduce8V

must provide a total reserve capaaity19.9MVA and SVW 6.5MVA for summer
2011/12.

Feasible options for alleviation of constraints

The following options are technically feasible and potentially economic to mitigate
the rik of supply interruption and/or to alleviate the emerging constraint.

1. Contingency plans to transfer load to adjacent zone substafess to
transfer load to adjacent zone substations at the distribution feeder level are
establishedThese plans are veewed annually prior to the summer season.
Transfer capability away from\§and SVW is assessed &27/MVA for
summer2011/12
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2. Establish a new 66/22kV zone substation. There are no vacant zone substation
sites in the area and the cost of acquiring a neawwsbuld very likely make
such an option uneconomic.

3. Install a third 66/22kV transformer &V or SVW. In the absence of any
vacant site, installation of another transforme®8dtor SVWis most likely the
least cost technically feasible network optionrfdhe long term The
arrangement of this new transformer into the existing zone substations has yet
to be finalised as further investigations are required.

4. Demand reduction. UBas developed a number of innovative network tariffs
that encourage voluntarydemand reduction during times of network
constraint The amount of demand reduction depends on the tariff uptake and
will be taken into consideration when determining the optimum timing for the
capacity augmentation.

5. Embedded generation, in the order3W will help to deferthe need for
augmentation at SV/SVWYy one year.

Preferred network option(s) for alleviation of constraints

Based on thesubstantial increase in load forecast over the next few years and the
requirement to provide reserve capacay & number of customers that require a high
security of supply UE plans to augment either SV or SVW zone substation by adding
a third transformer by December 20These plans will be undertaken in the absence
of any commitment by interested parties tdeofnetwork support services by
installing local generation or through demand side management initiatives that would
reduce load a&8VW orSV.

Non-network proponents should submit their proposals to UE to alleviate
constraints at Springvale (SV) and Springvale West (SVW)before the end of
June 20B.
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10.2.45 West Doncaster (WD) Zone Substation

Magnitude, Probability and Impact of Loss of Load

WD is fully developed with three 20/27MVA 66/11kV transformersl supplies the
area of Doncasteand the Doncaster Hifirecinct

WD Summer Maximum Demand
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In the absence of any significant transfer from other zone substal@nis expected
to remain within its (N1) rating over the nextive years. Therefore no demand
related zone substatiovorks are planned at B/over this period.
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10.3 United Energy Sub-transmission Systems

This section presents an overview of the magnitude, probability and impact of loss of
load caused by constraints in the capacity of ghlktransmissionlines supplying
UEG&6s z one insacdordance twithothee sequirements of clause 3.5.2 of the
Victorian Electricity Distribution Code.

The assessment presented is not a detailed planning analysis, but a high level
description of the expected balance between capacity and demand oveetastfor
period. Datapresented in this analysis may indicate emerging major constraints and
therefore provides a means of identifying those stations where more detailed analysis
of risks and options are required.

Set out on the following pages are detaitestt assessments and descriptions of the
options available for alleviation of constraints for each individuattstsmission
system The following key data are presented in this section for each sub
transmission system

(N) Rating This is the capacitgf a subtransmissiorsystemwith all lines in service.

(N-1) Rating This is the capacity of a stbansmissiorsystemwith a single line out of
service that results in the lowest overall capacity.

Energy at Risk This is an estimate of the annual amooinénergy that would not be
supplied if a single line is out of service during the critical loading seasc
assuming that no other action is taken.

Expected Unserved This is the annual energy at risk weighted by the prdibabf a major
Energy outageof a subtransmission line.

In all cases the ratings provided are summer cyclic ratings based on an ambient
temperature of AT, solar radiation of 1000W/rand a wind speed of 3m/s at an
angle to the conductor of just ASHigher ratings are possible mwer ambient
temperatures, during the night or during higher wind speeds.

The load forecasts are based on a one in ten year weather probability event and
assume medium economic growth models. Although UE plans to do works to transfer
and balance load beeen suktransmissiorsystemsthe charts do not reflect any of
these plans. The graphs show how the load is expected to increase compared with the
ratings for each sutransmissiorsystem Feasible options to relieve constraints are
listed wherever theisk is deemed to be high together with the preferred network
solution.
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