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1 Disclaimer 
 

The purpose of this document is to provide information about the United Energy (UE) 

distribution network capacity to meet demand over the next five years, and UEôs 

proposed plans to augment the distribution network to improve the reliability and 

performance of the network. 

 

Persons proposing to use the information in this document should independently 

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, estimates and statements 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 also contains statements about UEôs plans. Those plans may change 

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 or suitability 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, opinions, information 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    Dec-2011 Original version 
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3 Executive Summary 
 

The Victorian Electricity Distribution Code requires United Energy (UE) to publish 

this annual Distribution System Planning Report (DSPR) detailing how we plan, over 

the following five calendar years, to meet the predicted demand for electricity 

supplied through our distribution network and improve reliability of supply for our 

customers.  

 

The information contained in this report includes demand forecasts and load-at-risk 

assessments of UEôs sub-transmission systems, zone substations and high voltage 

feeders over the five year planning horizon.  Emerging major constraints in the 

distribution network, likely to require a network augmentation within the next five 

years, are flagged to enable third-parties the opportunity to offer alternative proposals 

to alleviate the constraints.  This may include offers to UE for demand management or 

embedded generation solutions underpinned by network support agreements.  The 

objective of providing the information in this report is to facilitate the efficient 

development of the UE network to best meet the needs of our customers. 

 

The assessments summarised in the tables on the following pages are a high level 

description of the expected balance between capacity and demand at each zone 

substation and sub-transmission system where an emerging major constraint has been 

identified by UE over the forecast period.  Parties interested in proposing non-network 

solutions for alleviating emerging network constraints or seeking additional 

information, should contact one of the following UE officers: 

 

Rodney Bray, Manager Network Planning 

Telephone: (03) 8846 9745 

Email: Planning@ue.com.au 

 

Raman Jegatheesan, 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 
 
 

mailto:Planning@ue.com.au
mailto:Planning@ue.com.au
mailto:Planning@ue.com.au
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Summary of Major Zone Substation Constraints and Augmentation Options 
 

Constraint Location 

Zone Substation 

Indicative 

Timing  

Preferred Network Solution Capital 

Cost
1
 

Potential for  

non-network solution to defer works 

Box Hill Area 

(BH) 

December 

2013 

Install a third 66/22kV 20/33MVA 

transformer at BH. 
$6.0M 

2MW of demand reduction or local 

generation per annum.  Offers for non-

network solutions should be submitted by 

30
th
 June 2012. 

Langwarrin Area 

(LWN) (CRM) (FTN) 

December 

2013 

Install a second 66/22kV 20/33MVA 

transformer at LWN and transfer load 

from CRM and FTN to LWN. 
$6.0M 

2MW of demand reduction or local 

generation per annum.  Offers for non-

network solutions should be submitted by 

30
th
 June 2012. 

Doncaster Area 

(DC) (NW) 

December 

2014 

Build a new 66/22kV 20/33MVA 

Templestowe zone substation (TSE) 

and transfer load from DC and NW to 

TSE. 

$12.0M
2
 

3MW of demand reduction or local 

generation per annum.  Offers for non-

network solutions should be submitted by 

31
st
 December 2012. 

Springvale Area 

(SV) (SVW) 

December 

2014 

Install a third 66/22kV 20/33MVA 

transformer at either SVW or SV and 

rebalance station loads. 
$6.0M 

3MW of demand reduction or local 

generation per annum.  Offers for non-

network solutions should be submitted by 

30
th
 June 2013. 

Notting Hill Area 

(NO) (GW) 

December 

2015 

Install a third 66/22kV 20/33MVA 

transformer at NO and transfer load 

from GW to NO. 
$6.0M 

2MW of demand reduction or local 

generation per annum.  Offers for non-

network solutions should be submitted by 

30
th
 June 2014. 

Dromana Area 

(DMA) (MTN)  

December 

2015 

Install a second 66/22kV 20/33MVA 

transformer at DMA and transfer load 

from MTN to DMA. 
$6.0M 

2MW of demand reduction or local 

generation per annum.  Offers for non-

network solutions should be submitted by 

30
th
 June 2014. 

Mordialloc Area  

(MC) (SS) 

December 

2016 

Install a third 66/22kV 20/33MVA 

transformer at SS and transfer load 

from MC to SS. 
$6.0M 

2MW of demand reduction or local 

generation per annum.  Offers for non-

network solutions should be submitted by 

30
th
 June 2015. 

                                                 
1
 Indicative only.  The total project cost generally includes the cost associated with other related works not directly required to remove the constraint. For example it is likely 

to include some asset replacement works and new distribution feeders that provide additional benefits. 
2
 Does not include the cost of land acquisition in 2012.  



Distribution System Planning Report ï 2011   
 

 Page 7 of 173 

  

 
Summary of Major Sub-transmission System Constraints and Augmentation Options 

 

Constraint Location  

Sub-transmission  

system 

Indicative 

Timing  

Preferred Network Solution Indicative 

Capital Cost 

Potential for  

non-network solution to defer works 

South West Mornington 

Peninsula Area  

(TBTS-DMA-RBD-

STO) 

December 

2013 (Stage 1) 

December  

2017 (Stage 2) 

Install a new 66kV line from HGS to 

RBD (Stage 1 & 2). 

$17.0M 

At least 9MW of generation capacity or 

equivalent load demand management would 

be required to defer the network solution for 

one year.  Offers for non-network solutions 

should be submitted by 30
th
 June 2012. 
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4 Introduction 
 

This Distribution System Planning Report (DSPR) has been prepared by the Victorian 

electricity distribution business United Energy (UE), in accordance with the 

requirements of clause 3.5 of the Victorian Electricity Distribution Code.  

 
The information contained in this report includes demand forecasts and load-at-risk 

assessments of UEôs sub-transmission systems, zone substations and high voltage 

feeders over the five year planning horizon.  Emerging major constraints in the 

distribution network, likely to require a network augmentation within the next five 

years, are flagged to enable third-parties the opportunity to offer alternative proposals 

to alleviate the constraints.  This may include offers to UE for demand management or 

embedded generation solutions, underpinned by network support agreements.   

 
The objective of alleviating any constraint is to deliver the least cost technically 

acceptable solution and where this could possibly be achieved using a non-network 

solution, proponents of non-network solutions are invited to contact UE and lodge a 

formal expression of interest as soon as possible. This is necessary to ensure that 

sufficient time is available to fully assess all possible network and non-network 

solutions and enter into a network support agreement prior a final commitment to the 

network augmentation.  Where the proposal involves grid-connected 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 solutions which are deemed by UE to be able to effectively defer a 

network augmentation by one or more years are eligible for a network support 

payment.  To obtain the maximum payment (being the full value of the network 

augmentation deferral), the non-network solution must be equivalent to the network 

solution in terms of both capability and reliability ï otherwise lower payments are 

offered, commensurate with the increased risk.  The payment is only available for the 

duration of the network support agreement, while the network augmentation is being 

deferred.  

 

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 growth in customer demand and 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 supply.  The approach allows an economic balance to 

be made between the cost of network reinforcement and the probability-weighted cost 

of loss of supply to customers, plus other benefits such as energy loss reduction.  The 

principles of the planning approach adopted by UE are: 
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¶ Probabilistic criterion .  Under this approach, the strict deterministic (N-1) 

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 justified only when the capitalised value of energy at risk, plus 

other quantified benefits, exceeds the estimated capital costs of augmentation. 

 

¶ Contingency planning.  In a network planned in accordance with the 

probabilistic approach, there are conditions under which the entire load cannot be 

supplied with a network element out of service.  Contingency plans are developed 

to restore supply as quickly as possible for such events.  

 

In order to determine the ñeconomically optimumò level of augmentation, it is 

necessary to place a value on supply reliability from the customersô perspective.  It is 

recognised that this value may depend on the customers involved (and the duration of 

the outage) and estimating such a value is inherently difficult.  It is common practice 

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

to as the Value of Customer Reliability (VCR).  The VCR used by UE for the 2011 

Distribution System Planning Report is based on the value published by AEMO in the 

2011 Victorian Annual Planning Report. The report provides an updated estimate of 

the composite (or average) value 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 around $20 to $140/kWh depending upon the type of 

customer and the duration of the outage.  On average a rate of $57.88/kWh has been 

used to estimate customersô value of lost supply in this report.  In establishing a 

business case for the approval of augmentation projects, location specific VCR 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 out in 1995 and UEôs performance since that time. 

 
Major Plant Item:  

Zone Substation Transformer 

Interpretation  

Transformer failure rate 

(major failure) 

0.5% A major failure is expected to occur once per 

200 transformer-years.  Therefore, in a 

population of 200 zone substation 

transformers, for example, one major failure 

of any one transformer per year would be 

expected. 

Duration of outage (major 

failure) 

3 months A total of 3 months is required to 

repair/replace the transformer, during which 

time the transformer is not available for 

service. 

Expected transformer 

unavailability per 

transformer-year 

(0.5%)(3/12) = 

0.125% 

On average, each transformer would be 

expected to be unavailable due to major 

failure for 0.125% of the time, or 11 hours in a 

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 of life, and is at an 

elevated risk of insulation failure caused by mechanical stresses that occur during a 

short circuit fault.  In this situation, a transformer-specific probability is calculated. 

 

The probability of failure once the transformer has reached end of life 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:  

Sub-transmission Lines 

Interpretation  

Line failure rate 

(sustained fault) 

5.1 per 100km per 

annum. 

The average sustained failure rate of UEôs 

sub-transmission lines is 5.1 faults per 100km 

per year. The failure rate used for each circuit 

has been varied depending upon its history.  

Duration of outage 

(sustained fault) 

5 hours On average 5 hours is required to repair an 

overhead line however cable faults can take 

considerably longer. 

Expected line unavailability 

per year 

(repair time)/ 

(repair time + 

24x365/(failure rate 

x length) ) 

On average, each line is expected to be 

unavailable due to a fault for about 0.07% of 

the time, or 6 hours in a year.  

 

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 Report (TCPR) 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 listed in Section 3. 

 

5.2 Energy loss reduction standards 

 

In every major network augmentation project, UE also evaluates the energy loss 

reduction that could be achieved from each feasible option, including network and 

non-network solutions.  Network energy loss reduction benefits are valued based on 

the average cost of electricity generated in Victoria (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 such a way as 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 most electrical infrastructure.  On 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 costs.  Importantly, 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 framework, UE is not provided with incentives to 

adopt energy costs that are higher than the current market rate when evaluating energy 

loss benefits. This may change in future, particularly with carbon-dioxide pricing 

coming into effect.  Given the current cost of energy, the energy loss benefits included 

within the economic analysis are generally 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 used by UE to 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 non-network solutions to find opportunities where 

they can defer network augmentation and share in the benefits of the cost savings.  

 

As part of the National Electricity Rules, it is necessary for UE to notify AEMO when 

generation is implemented as an alternative to network augmentation or if new 

connections or modifications of connections have occurred due to the connection of 

new generating systems.  In order for AEMO to maintain the security and integrity of 

the power system it is important that AEMO have accurate and up to date information 

on all generating units embedded within the distribution network and the network 

support agreements in place.  

 



Distribution System Planning Report ï 2011   
 

 

Page 12 of 173 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

UEôs Augmentation Planning Process 

Load forecasting 

medium to long term 

Network risk assessment 

Calculation of plant ratings based on pre-

defined standard conditions and load profiles 

Is the value  

of expected energy at risk  

greater than the cost to 
augment the network? 

 No 

 

Yes 

Propose system augmentation Prepare contingency plans 

Network historical 

load records 

Pre-contingency measures 

Identify options to alleviate 

constraints 

Publish system planning report to enable proponents of non -network 

solutions to provide alternative to network augmentation 

Determine optimum timing 

Are feasible firm non-

network proposals 

received? 

 
No 

 

Yes 

Plan and implement 

preferred network solution. 

Evaluate the benefits provided 

by the non-network solution 

Determine the payment the proponent of the non-network 

solution will receive for deferring network augmentation 

Plan and implement the non-

network solution 

Enter into a network support 

agreement and registration 

Notify AEMO as required and 

provide access standards 
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7 Contingency Planning 
 

Contingency planning is an important tool for network risk management.  With the 

adoption of the probabilistic planning methodology, UEôs network is exposed to 

single contingency events that can lead to loss of supply at times of high demand. 

 

To mitigate this risk, 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: 

 

¶ pre-contingency network optimisation prior to the high demand season to ensure 

plant items are loaded within their ratings under system normal; 

 

¶ remote selective load shedding and emergency load reduction capability from the 

24-hour manned control centre; 

 

¶ assigning short term (24-hour, 2-hour and 10-minute) ratings for critically loaded 

zone substations and the use of dynamic ratings for critical plant items; 

 

¶ a 12/20MVA 66/22kV relocatable transformer (currently located at CDA) and 

preparation of highly loaded zone substations to accept the relocatable 

transformer.  This relocatable transformer enables rapid replacement of a failed 

transformer on the system within about 4 days; 

 

¶ a 20/33MVA 66/11kV relocatable transformer (currently located at OAK) enables 

a failed transformer on the system to be replaced within about 4 days; 

 

¶ inter-station remote controlled switches on distribution feeders to enable fast load 

transfers (within 15 minutes) from the 24-hour manned control centre; 

 

¶ assessment of transfer capability away from the highly utilised zone substations 

and preparation of detailed switching instructions following a contingency; 
 

¶ communication plan for sensitive customers to keep them up to date with network 

issues on days of high demand; 

 

¶ operational measures including stepping up of field resource level and stock of 

spare equipment during summer peak period; and 

 

¶ contingency plans to cover transmission connection asset failure. 
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8 Maximum Demand Forecasts 
 

A formal methodology is used for forecasting maximum demand with input from the 

National Institute of Economic and Industrial Research (NIEIR).  The centrepiece of 

the methodology is the use of regional economic and electricity forecasting models 

developed by NIEIR. These models are based on a top down approach where the 

economic outlook 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 industry output, electricity prices, and 

ambient temperature.  Total electricity sales are disaggregated by class (for example: 

residential, commercial and industrial).  Residential forecasts are developed using 

average consumption/demand per dwelling and the number of dwellings.  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 conditioning units.  Projection of UEôs 

overall summer maximum demand is presented in the chart below.  

 

 
 

On 1
st
 February 2011 UEôs peak summer demand reached 1,962MW which was lower 

than the previous record of 2,084MW in the summer of 2009/10.  This is mainly 

attributed to the comparatively milder weather conditions observed during the 

summer of 2010/11. 

 

Historical values Forecast values 



Distribution System Planning Report ï 2011   
 

 

Page 15 of 173 

 

The forecast above, and all forecasts contained within this report, are based on 

medium economic growth and a 10% probability that the demand will reach or exceed 

the forecast (10
th
 percentile) one or more times in any given summer.   

 

The timing of network augmentations in this document is based upon the above load 

forecasts. Any variation in the actual load growth from the projected figures is 

assessed annually and is accommodated by varying the timing of the proposed works. 

 

9 Zone Substation Supply Areas 
 

UE takes electricity supply at 66kV and 22kV from SPI PowerNetôs transmission 

connection assets at terminal stations.  The supply voltage is then transformed at 46 

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

and 6.6kV high voltage distribution feeders. The table and diagram on the following 

pages list the name and abbreviation of each zone substation, and illustrate the 

geographical area serviced by each zone substation and its high voltage distribution 

feeders. 

 

Zone Substation Abbreviation  Transformation  

¶ Box Hill BH 66/22kV 

¶ Beaumaris BR 66/11kV 

¶ Bentleigh BT 66/11kV 

¶ Bulleen BU 66/11kV 

¶ Burwood BW 22/11kV 

¶ Clarinda CDA 66/22kV 

¶ Caulfield CFD 66/11kV 

¶ Cheltenham CM 66/11kV 

¶ Carrum CRM 66/22kV 

¶ Doncaster DC 66/22kV 

¶ Dromana DMA 66/22kV 

¶ Dandenong DN 66/22kV 

¶ Dandenong South DSH 66/22kV 

¶ Dandenong Valley DVY 66/22kV 

¶ East Burwood EB 66/22kV 

¶ Elsternwick EL 66/11kV 

¶ East Malvern EM 66/11kV 

¶ Elwood EW 66/11kV 

¶ Frankston South FSH 66/22kV 

¶ Frankston FTN 66/22kV 

¶ Glen Waverley GW 66/22kV 

¶ Hastings HGS 66/22kV 

¶ Heatherton HT 66/22kV 

¶ Gardiner K 66/11kV 

¶ Lyndale LD 66/22kV 

¶ Langwarrin LWN 66/22kV 

¶ Mentone M 66/11kV 

¶ Mordialloc MC 66/22kV 
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¶ Mulgrave MGE 66/22kV 

¶ Moorabbin MR 66/11kV 

¶ Mornington MTN 66/22kV 

¶ North Brighton NB 66/11kV 

¶ Notting Hill NO 66/22kV 

¶ Noble Park NP 66/22kV 

¶ Nunawading NW 66/22kV 

¶ Oakleigh OAK 66/11kV 

¶ Oakleigh East OE 66/11kV 

¶ Ormond OR 66/11kV 

¶ Rosebud RBD 66/22kV 

¶ Surrey Hills SH 22/6.6kV 

¶ Sandringham SR 66/11kV 

¶ Springvale South SS 66/22kV 

¶ Sorrento STO 66/22kV 

¶ Springvale SV 66/22kV 

¶ Springvale West SVW 66/22kV 

¶ West Doncaster WD 66/11kV/6.6kV 

 

Springvale West zone substation (SVW) was commissioned in early 2007. It is 

located adjacent to 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 because their high voltage 

distribution feeders are intertwined. 

 

Ringwood (RWTS) is a terminal station owned by SPI PowerNet that directly 

supplies UE high voltage distribution feeders at 22kV in the Vermont and Mitcham 

areas. 
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UEôs Zone Substation Supply Area 2011 
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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 Code. 

 

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 those zone substations where a 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 alleviating the 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 a zone substation with one transformer out of service that 

results in the lowest overall capacity. 

 

Energy at Risk This is an estimate of the annual amount of energy that would not be supplied if 

one transformer is out of service during the critical loading seasons, assuming 

that no other action is taken. 

 

Expected Unserved 

Energy 

This is the annual energy at risk weighted by the probability of a major outage 

of a transformer. 

 

In all cases the ratings provided are summer cyclic ratings based on an ambient 

temperature of 40 degrees Celsius. Higher ratings are possible at lower ambient 

temperatures and short-term emergency ratings are also used as part of the 

contingency plans.   

 

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 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 

expected 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. 

 

Customersô value of the expected unserved energy is estimated using a Value of 

Customer Reliability (VCR) of $57.88 per kWh. The VCR is based on the headline 

value adopted by AEMO for 2011. 
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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 transformers and supplies the suburbs of Box 

Hill and Blackburn and the Box Hill Central precinct. 

 

 
  

The load growth at BH is approximately 2MW per annum.  The maximum demand at 

BH has remained above the (N-1) rating for a number of years and is increasing the 

load at risk to a point where an augmentation of the substation is required.  Being a 

designated Central Activities District, the maximum demand in the Box Hill area is 

expected to continue to grow steadily over coming years. 
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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 in 2016 for about 4,490 hours. It is emphasised 

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

over the duration of high demand is very low.  When the energy at risk is weighted by 

this low probability, the expected unsupplied energy is estimated to be 55,640kWh in 

2016 with a value to consumers of around $3.2M based on a VCR of $57.88 per 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 zone substations at the distribution feeder level are 

established. These plans are reviewed annually prior to the summer season. 

Transfer capability away from BH is assessed at 19MVA for summer 2011/12. 

 

2. Establish a new 66/22kV zone substation. There is 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 to 66/22kV to support the BH 

supply area. 

 

3. Install a third 66/22kV transformer at BH. In the absence of any lower cost 

options, installation of another transformer at BH is most likely the least cost 

technically feasible network option for addressing the constraints 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 consideration when determining the optimum timing for the 

capacity augmentation. 

 

5. Demand management or embedded generation, in the order of 2MW or more 

will help to defer the need for augmentation at BH by at least 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 transformer at BH under critical loading 

conditions.  

 

A third transformer is planned to be commissioned at BH by December 2013.  

 

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 demand at BH. 

 

Non-network proponents should submit their proposals to UE to alleviate 

constraints at Box 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 transformers and supplies the suburbs of 

Beaumaris and Black Rock.  

 

 
 

The demand at BR zone substation is expected to marginally exceed its (N-1) rating 

from 2015, however the expected energy at risk is negligible within the planning 

period.  Therefore no demand related zone substation augmentations are planned at 

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 transformers and supplies the suburbs of 

Bentleigh, Bentleigh East and McKinnon.  

 

 
 

The demand at BT zone substation is expected to marginally exceed its (N-1) rating 

from 2015, however the expected energy at risk is negligible within the five year 

planning horizon. Therefore no demand related zone substation augmentations are 

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 transformers and supplies the suburbs of 

Bullen and Templestowe Lower.  

 

  
Although, BU is forecast to exceed its (N-1) rating under extreme weather conditions 

over the next five years, the expected energy at risk is small under worst case 

conditions.    
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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 

established. These plans are reviewed annually prior to the summer season. 

Transfer capability away from BU is assessed at 6MVA  for summer 2011/12. 

 

2. Establish a new 66/11kV zone substation. There are no sites presently under 

consideration to be developed as a new zone substation to offload BU. 

 

3. Install a third 66/11kV transformer at BU. In the absence of any lower cost 

options, installation of another transformer at BU is most likely the least cost 

technically feasible network option for addressing the constraints at BU at 

some time in the future.  

  

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 when determining the optimum timing for the 

capacity augmentation. 

 

5. Demand management or embedded generation, in the order of 1MW or more 

will help to defer any need to augment BU by at least one 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 transformer at BU under critical loading 

conditions.  

 

BU is not expected to require any major demand augmentations 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 transformers and supplies the 

suburbs of Burwood and Ashwood.  Feeders BW4 and BW8, which previously 

operated at 6.6kV (each was supplied by an 11kV/6.6kV auto-transformer), have been 

converted to 11kV in 2010.  

 

 
The peak load on the station reached 25.1 MVA in summer 2009.  The recorded peak 

demand in summer 2011 was 21.2 MVA . This is mainly attributed to the 

comparatively mild weather conditions observed during summer 2011.   

 

BW is forecast to exceed its (N-1) rating under extreme weather conditions over the 

next five years and given the age and deteriorating condition of the transformers 

(manufactured in the late 1940s and early 1950s), UE plans to perform asset 

replacement works at BW by December 2014 to retire these transformers.  The asset 

replacement will be aligned with a conversion of BW from 22/11kV to 66/11kV and 

will result in the rebuilding of BW as a more reliable fully switched substation with 

higher capacity. 

 

Given this augmentation is driven by asset replacement requirements; there is no 

opportunity for deferral by non-network solutions.  Once rebuilt, BW is not expected 

to require any major demand augmentations within the five year planning 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 transformer and supplies the suburbs of 

Clarinda and Oakleigh South. 

 

 
  

The (N-1) rating at CDA was zero until 2011 because the station only had 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 of demand growth. 

 

In lieu of installing a second 20/33MVA transformer at CDA, UE has relocated the 

12/20MVA relocatable transformer from DVY to CDA, and a larger capacity 

20/33MVA transformer has subsequently been installed at DVY.  This solution 

increases the rating of CDA and also provides CDA with an (N-1) rating, reducing its 

reliance on backup distribution feeder transfer capacity. 

 

Based on current forecasts and load growth, CDA is expected to exceed its (N-1) 

rating under extreme weather conditions over the next five years however the 

expected energy at risk is negligible under worst case conditions.  
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The relocatable transformer may need to be used at another 66/22kV zone substation 

if a major transformer fault occurs at a high risk zone substation. While CDA has 

manageable capacity to remove the relocatable transformer at any time over the next 

five years, to do so would leave CDA with a single transformer and no (N-1) rating. 

Along with the installation of the relocatable transformer at CDA, a new 22 kV bus is 

also planned to be installed in 2012. This 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 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 

established. These plans are reviewed annually prior to the summer season. 

Transfer capability away from CDA is assessed at 22MVA  for summer 

2011/12. 

 

2. Establish a new 66/22kV zone substation. There are presently no sites under 

consideration to be developed as a new zone substation to offload CDA. 

 

3. Install a second fixed 66/22kV 20/33MVA transformer at CDA.  In the 

absence of any lower cost options, installation of another transformer at CDA 

is most likely the least cost technically feasible network option for addressing 

the constraints 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 tariff uptake and 

will be taken into consideration when determining the optimum timing for the 

capacity augmentation. 

 

5. Demand management or embedded generation, in the order of 1MW or more 

will help to defer any need to augment CDA by at least one year.  

 

Preferred network option(s) for alleviation of constraints 

 

Once the relocatable transformer is in service at CDA, UE proposes to maintain 

contingency plans to transfer load quickly to adjacent zone substations for an 

unplanned outage of a transformer at CDA under critical loading conditions.  

 

CDA is not expected to require any major demand augmentation within the five 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 with two 20/33MVA 66/11kV transformers and supplies the 

suburbs of Caulfield, Malvern and Glenhuntly including the Monash University 

precinct. 

 

CFD is a new zone substation built in 2007 and 2008 to replace the former T 22/11kV 

zone substation. CFD was also incorporated into the MTS-EM-EL-MTS sub-

transmission system to form MTS-EM-EL-CFD-MTS as part of the rebuild project. 

 

 
The rebuild of the zone substation has increased its capacity. Even though CFD is 

forecast to exceed its (N-1) rating under extreme weather conditions over the next five 

years, the expected energy at risk is small under worst case conditions. 
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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 

established. These plans are reviewed annually prior to the summer season. 

Transfer capability away from CFD is assessed at 6MVA  for summer 2011/12. 

 

2. Install another 66/11kV transformer at a surrounding zone substation (eg. EL, 

EM or K).  In the absence of any lower cost options, installation of another 

transformer is most likely the least cost technically feasible network option for 

addressing the constraints at CFD at some time in the future.  

 

3. Establish a new 66/11kV zone substation. There are no sites under 

consideration to be developed as a new zone substation to offload CFD. 

 

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 when determining the optimum timing for the 

capacity augmentation. 

 

5. Demand management or embedded generation, in the order of 1MW or more 

will help to defer any need to augment CFD by at least one 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 transformer at CFD under critical loading 

conditions.  

 

CFD is not expected to require any major demand augmentations within the five 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 transformers and supplies the suburbs of 

Cheltenham and Highett and the Southland precinct.  

 

 
Even though CM is forecast to exceed its (N-1) rating under extreme weather 

conditions over the next five years, the expected energy at risk is small under worst 

case conditions. 
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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 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 

established. These plans are reviewed annually prior to the summer season. 

Transfer capability away from CM is assessed at 3MVA  for summer 2011/12. 

 

2. Establish a new 66/11kV zone substation. There are no sites under 

consideration to be developed as a new zone substation to offload CM. 

 

3. Install a third 66/11kV transformer at CM. In the absence of any lower cost 

options, installation of another transformer at CM is most likely the least cost 

technically feasible network option for addressing the constraints at CM at 

some time in the future.  

  

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 when determining the optimum timing for the 

capacity augmentation. 

 

5. Demand management or embedded generation, in the order of 1MW or more 

will help to defer any need to augment CM by at least one 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 transformer at CM under critical loading 

conditions.  

 

CM is not expected to require any major demand augmentations 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 with three 20/33MVA 66/22kV transformers and supplies the 

areas of Carrum, Carrum Downs, Sandhurst, Patterson Lakes, Chelsea Heights and 

Bangholme. In November 2009, the station was augmented with a third 20/33MVA 

66/22kV transformer together with three new distribution feeders. 

 

 
Demand growth is expected to continue with the ongoing development of new 

residential and industrial estates and committed load increases from a major customer 

in the Bangholme area.  
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As shown above, for an outage of a transformer, there will be insufficient capacity at 

the CRM to supply all demand in 2016 for about 70 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 expected unsupplied energy is estimated to be 832kWh in 2016 with a 

value to consumers of around $48k based on a VCR of $57.88 per 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 zone substations at the distribution feeder level are 

established. These plans are reviewed annually prior to the summer season. 

Transfer capability away from CRM is assessed at 14MVA for summer 

2011/12. 

 

2. Establish a new 66/22kV zone substation. There are no vacant zone substation 

sites in the area.  This option is regarded as a long-term solution to supply the 

growing electricity demand in the area and would be economical in future, 

ideally situated in the Carrum Downs or Skye areas. 

 

3. Install new transformation at an adjacent zone substation. A possible option is 

to install a third 66/22kV transformer at FTN or a second 66/22kV transformer 

at LWN. A second transformer at Langwarrin (LWN) to the south-east 

possibly offers the best solution by providing load relief for CRM while also 

providing LWN with an (N-1) rating reducing energy at 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 taken into consideration when determining the optimum timing for the 

capacity augmentation. 

 

5. Demand management or embedded generation, in the order of 3MW 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 transformer at CRM under critical loading 

conditions until a longer term solution is implemented.  

 

Distribution feeder works shall be used to transfer load to LWN once the preferred 

option of a second transformer is commissioned at LWN by December 2013 (refer to 

the LWN risk assessment section). 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 

load at CRM. 

 

Non-network proponents should submit their proposals to UE to alleviate 

constraints at Carrum (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 transformers and supplies the 

areas of Doncaster, Doncaster East, Box Hill North and Templestowe including the 

Box Hill Central, Doncaster Hill and The Pines precincts.  

 

 
 

The recorded peak demand in summer 2011 at DC of 77.1MVA was lower than the 

2009 and 2010 summer peak demands, however this is mainly attributed to the 

comparatively mild weather conditions observed during last two summer periods.  

Despite this, some major commercial, healthcare and high density residential 

developments are occurring in the area particularly around Doncaster Hill, The Pines, 

Box Hill Central and other identified major activity centres.  The maximum demand 

at DC is expected to continue to increase by at least 2 to 3MW per annum for the 

foreseeable future.  

 

Being a designated Principal Activities Centre, the maximum demand in the 

Doncaster Hill area is expected to continue to grow steadily over coming years with 

distribution feeders into the area also becoming constrained in the absence of any non-

network solutions to offset the increases in demand. 
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As shown above, for an outage of a transformer, there will be insufficient capacity at 

DC to supply all demand in 2016 for about 110 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 expected unsupplied energy is estimated to be 3861kWh in 2016 with 

a value to consumers of around $223k based on a VCR of $57.88 per 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 zone substations at the distribution feeder level are 

established. These plans are reviewed annually prior to the summer season. 

Transfer capability away from DC is assessed at 16MVA  for summer 2011/12. 

 

2. Establish a new 66/22kV zone substation. Since DC is a fully developed zone 

substation, establishing a new zone substation is most likely the least cost 

technically feasible network option for the long term. Templestowe has been 

identified as a suitable locality for a new zone substation to offload DC 

because it allows the distribution feeder lengths to be cut in half, effectively 

doubling the supply reliability for the area.  A number of sites are presently 

being evaluated by UE as potential locations for this new zone substation and 

a site is expected to be finalised 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 augmentation.  UE is also developing a portal for interfacing with 

smart meters. 

 

4. Embedded generation, in the order of 2-3MW will help to defer the need for 

augmentation for 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 transformer at DC under critical loading 

conditions.  

 

Distribution feeder works shall be used to manage demand until a new zone substation 

is built in Templestowe (TSE) by December 2014. 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 demand at 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 precinct.  The MoU allows UE to 

provide its expertise in electricity distribution to assist Council to explore and 

facilitate projects which promote sustainable energy development within the precinct.  

UE is supportive of and has been actively engaged with Council in its District Energy 

Services Expression of Interest and is keen to see the project develop into fruition.  

UE and Manningham City Council are eager to attract non-network 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 at Doncaster (DC) before the end of December 2012. 
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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 transformer and supplies the areas of 

Dromana, Mount Martha, Red Hill and Shoreham.  DMA was commissioned in 

March 2006 to provide load relief for RBD and MTN zone substations, as well as 

improving distribution feeder capacity and reliability. 

 

 
The (N-1) rating at DMA is zero because it is a single transformer zone substation.   
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Sub-transmission line circuit breakers are installed at DMA to prevent a single sub-

transmission line fault tripping the zone substation transformer.  Whilst the 

probability of a transformer failure is very low, the energy 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 controlled switches on every feeder to 

enable the load supplied by DMA to be transferred quickly and easily to adjacent zone 

substations in the event of a fault.  DMA has also been designed to accept the 20MVA 

relocatable transformer. Therefore the actual expected 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. 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 DMA is assessed at 35MVA for summer 

2011/12, which is slightly less than that required to fully recover all DMA 

load for a failure of the DMA transformer at peak demand. Works have been 

completed at DMA to allow the relocatable transformer to be connected 

should a major transformer fault 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 new sub-transmission lines would very likely make such an 

option uneconomic. 

 

3. Install a second 66/22kV transformer at DMA. 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 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 at DMA may not provide sufficient benefits because a 

transformer fault will  still result in a total 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 unplanned outage of the DMA transformer.  

 

By December 2015 UE intends to install a second transformer at DMA which will 

provide DMA with an (N-1) rating. 

 

Non-network proponents should submit their proposals to UE to alleviate 

constraints at Dromana (DMA) before the end of June 2014. 



Distribution System Planning Report ï 2011   
 

 

Page 46 of 173 

 

 

10.2.12 Dandenong (DN) Zone Substation 

Magnitude, Probability and Impact of Loss of Load 

 

DN is fully developed with two 35/38MVA 66/22kV transformers and one 

20/33MVA 66/22kV transformer, and supplies the areas of Dandenong, Doveton, 

Endeavour Hills and Hallam. The third transformer rated at 20/33MVA was 

commissioned at DN in early 2007.  

 

 
Embedded generation in the area helps 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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As shown above the value of expected unsupplied energy with the generator in service 

is insignificant within the five year planning period.  Without generation, the expected 

unsupplied energy at DN will be $5k by 2016.   

 

Preferred network option(s) for alleviation of constraints 

 

By December 2012 a third transformer will 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 such DN is not expected to require any major demand augmentation within the 

five year planning 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 transformers and supplies the areas 

of Dandenong and Dandenong South.  

 

 
 

In early 2007, a third transformer was commissioned at DN zone substation and a 

small amount of load was transferred from DSH to DN. Once the new Keysborough 

(KBH) zone substation is commissioned in December 2013, some load can be 

transferred away from DSH to KBH. This transfer has been captured 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 at risk above (N-1) 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 horizon as further load transfers will be considered.  
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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 

established. These plans are reviewed annually prior to the summer season. 

Transfer capability away from DSH is assessed at 25 MVA fo r summer 

2011/12. 

 

2. Install a fourth transformer at DSH. There is sufficient space available at the 

existing DSH switchyard to accommodate a fourth transformer. With the 

installation of a fourth transformer at DSH, it would be proposed 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. A dedicated 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 connection between 

Springvale (SV) and Springvale West (SVW) zone substations.  

 

3. Transfer load from DSH to Dandenong Valley (DVY) zone substation. The 

capacity at DVY was enhanced in 2011 by the replacement of the 12/20MVA 

relocatable transformer with a higher capacity 20/33MVA transformer. This 
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has allowed a small amount of load 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 

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 or embedded generation, in the order of 5MW will help 

to defer the need for augmentation at DSH by one year. However, the three 

phase fault level at DSH 22kV bus has reached the 13.1kA limit. Therefore a 

substantial amount of investment would be required to replace circuit breakers 

and other relevant fault level mitigation actions 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 transformer at DSH under critical loading 

conditions until a longer term solution is implemented.  

 

Distribution feeder works shall be used to transfer load to DVY and DN until the 

Keysborough zone substation is established by December 2013.  From this time, DSH 

demand shall be managed with load transfers to KBH for the remainder of the 

planning period. 

 

As such DSH is not expected to require any major demand augmentation within the 

five year planning horizon.   
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10.2.14 Dandenong Valley (DVY) Zone Substation 

Magnitude, Probability and Impact of Loss of Load 

 

DVY consists of three permanent 20/33MVA 66/22kV transformers and supplies the 

areas of Dandenong South and Lyndhurst. The third 20/33MVA transformer was 

installed in 2011 to replace the 12/20MVA relocatable transformer, which was 

stationed at DVY. The relocatable transformer has been moved to CDA and, together 

with a new 22 kV switchboard, will be placed in service at CDA in 2012. 

 

 
After enhancing the capacity by installing the new 20/33MVA transformer, the 

forecast demand at DVY is expected to exceed its (N-1) rating in 2015.     
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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 in 2016 for about 260 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 expected unsupplied energy is estimated to be 2,255kWh in 

2016 with a value to consumers of around $131k based on a VCR of $57.88per 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 zone substations at the distribution feeder level are 

established. These plans are reviewed annually prior to the summer season. 

Transfer capability away from DVY is assessed at 21MVA for summer 

2011/12. 

 

2. Establish a new 66/22kV zone substation. There are no vacant zone substation 

sites in the area however this option is regarded as a long-term solution to 

supply the growing 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 substation. A possible option is 

to install a fourth 66/22kV transformer at DSH. 

 

4. 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 depends on the tariff uptake and 

will be taken into consideration when determining the optimum timing for the 

capacity augmentation. 

 

5. Demand management or embedded generation, in the order of 3MW will help 

to defer the need for augmentation by one year.  

 

Preferred network option 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 DVY under critical loading 

conditions until a longer term solution is implemented.  

 

As such DVY is not expected to require any major demand augmentation within the 

five year planning 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 with three 20/30MVA 66/22kV transformers and supplies the 

suburbs of Burwood East and Forest Hill. In early 2008 the station was augmented 

with a third 20/33MVA 66/22kV transformer together with three new distribution 

feeders. 

 

 
 

Although, EB is forecast to exceed its (N-1) rating under extreme weather conditions 

over the next five years, the expected energy at risk is small under worst case 

conditions. 
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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 

established. These plans are reviewed annually prior to the summer season. 

Transfer capability away from EB is assessed at 13MVA  for summer 2011/12. 

 

2. Establish a new 66/22kV zone substation. There are no sites under 

consideration to be developed as a new zone substation to offload EB. 

 

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 augmentation. 

 

4. Demand management or embedded generation, in the order of 2MW or more 

will help to defer any need to augment EB by at least one 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 transformer at EB under critical loading 

conditions.  

 

EB is not expected to require any major demand augmentations 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 transformers and supplies the area of 

Elsternwick.  

 

 
There has been a steady increase in load over many years, with the 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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As shown above, for an outage of a transformer, there will be insufficient capacity at 

the station to supply all demand in 2016 for about 26 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 expected unsupplied energy is estimated to be 165kWh in 2016 with a 

value to consumers of around $10k based on a VCR of $57.88 per kWh. 

 

The station rating at EL is currently limited by the rating of the 11kV cables on EL 

transformer No.3.  By replacing these cables the station (N-1) rating will  be increased 

by 4MVA at a cost of about $200k.  The EL No.3 transformer 11kV cables will be 

replaced by December 2012.  Following 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 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 EL is assessed at 5MVA  for summer 2011/12. 

 

2. Establish a new 66/11kV zone substation. There are no sites under 

consideration to be developed as a new zone substation to offload EL. 
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3. Install a third 66/11kV transformer at EL. In the absence of any lower cost 

options, installation of another transformer at EL (or another adjacent zone 

substation) is most likely the least cost technically feasible network option for 

addressing the constraints at EL.  

  

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 when determining the optimum timing for the 

capacity augmentation. 

 

5. Demand management or embedded generation, in the order of 1MW or more 

will help to defer any need to augment EL by at least 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 transformer at EL under critical loading 

conditions.  

 

Following the replacement of the transformer cables in 2012, EL is not expected to 

require any major demand augmentations within the five year planning 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 transformers and supplies the suburbs of 

Chadstone, East Malvern, Alamein and Carnegie.  

 

 
Load transfers to Oakleigh (OAK) zone substation in recent years have maintained the 

load marginally above the station (N-1) rating at EM. The load is expected to continue 

to grow over the next five years as forecast above.  Being a designated Principal 

Activities Centre, the maximum demand in the Chadstone area is expected to continue 

to grow steadily over coming years. 
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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 in 2016 for about 53 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 expected unsupplied energy is estimated to be 180kWh in 2016 with a 

value to consumers of around $10k based on a VCR of $57.88 per 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 zone substations at the distribution feeder level are 

established. These plans are reviewed annually prior to the summer season. 

Transfer capability away from EM is assessed at 12MVA 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 uneconomic unless initiated by the expansion of a major 

customer in the area.   

 

3. Install a third 66/11kV transformer at EM. The value of the expected energy at 

risk is insufficient to justify the high cost associated with a third transformer 

within the five year planning horizon.  
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4. In 2004 and 2005, UE redeveloped Oakleigh (OAK) zone substation and 

installed two higher capacity 20/33MVA 66/11kV transformers. The (N-1) 

rating of the MTS-OR-OAK-MTS sub-transmission system has also been 

increased as a result of the redevelopment of MTS in 2007. It is therefore 

possible to transfer additional load from EM to OAK to manage demand at 

EM. 

 

5. 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. 

 

6. Demand management or embedded generation of 2MW will help to defer any 

need to augment EM 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. This will enable UE to transfer additional load away 

from EM to OAK as required to defer the need for major augmentation works at EM 

over the next five years. 

 

Any major augmentation within the five-year horizon is dependent on any 

development work planned within the Chadstone precinct.  In the absence of this 

development, EM is not expected to require any major demand augmentations within 

the five year planning 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 transformers and supplies the area of 

Elwood.  

 

 
EW is expected to remain within its (N-1) rating over the next five years. Therefore 

no demand related zone substation works are planned at EW over this 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 with one 20/27MVA 66/22kV transformer and two 

20/33MVA 66/22kV transformers, and supplies the areas of Frankston, Frankston 

South, Mount Eliza, Somerville and Baxter.  

 

During the January 2009 heat event, transformers No.1 and the 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 paper insulation of the transformers has been 

adversely affected resulting in premature aging. The poor conditions of the 

transformers were verified by tests undertaken in May 2009.  Transformer No.3 in 

particular was identified as having reached the end of its useful engineering life, while 

transformer No.1 is approaching its end of life and is anticipated to have around 5 

years of life remaining. UE replaced transformer No.3 in 2011.  

 

There is no change to the station ratings at FSH as shown in the load forecast graph 

below, as the full transformation capacity of transformer No.2 and the new 

transformer No.3 cannot be utilised until transformer No.1 is replaced.  

 

 
In November 2009, a new zone substation was established in Langwarrin (LWN). 

This enabled load to be transferred from FSH and FTN to LWN as reflected in the 

graph above prior to summer 2009/10. Nevertheless, there is still substantial load 

growth forecast in the area and there will still be some load at risk in the event of a 

transformer failure over the next five years.  Being 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. 
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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 in 2016 for about 12 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 expected unsupplied energy is estimated to be 167kWh in 2016 with a 

value to consumers of around $10k based on a VCR of $57.88 per 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 zone substations at the distribution feeder level are 

established. These plans are reviewed annually prior to the summer season. 

Transfer capability away from FSH is assessed at 20MVA for summer 

2011/12. Works have been completed to allow the relocatable transformer to 

be connected at FSH should a major transformer fault occur. 

 

2. Install new transformation at an adjacent zone substation. A third 66/22kV 

transformer at Frankston (FTN) would help FSH however long expensive 

distribution feeders would be required to reduce load at FSH substantially. 

Likewise additional capacity at Mornington (MTN) would also require long 

expensive distribution feeders to transfer substantial load from FSH. A second 
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66/22kV transformer at LWN possibly offers the best solution by providing 

load relief for both FSH and FTN while providing LWN with an (N-1) 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 area, however this option is regarded as a longer-term 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 2009 a new zone substation was established at LWN 

which enabled load transfers from FSH and FTN to LWN. Further load 

transfers on a permanent basis from FSH to LWN are limited 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 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. 

 

6. Embedded generation, in the order of 2MW will help to defer the need for 

augmentation at FSH 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 transformer at FSH under critical loading 

conditions.  

 

Once the Transformer No. 1 is replaced at 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 of two 20/33MVA 66/22kV transformers and supply the areas of 

Frankston, Frankston North, Seaford and Skye.  

 

 
Being a designated Central Activities District, the maximum demand in the Frankston 

area is expected to continue to grow steadily over coming years. 

 

In November 2009, a new zone substation was established in Langwarrin (LWN). 

This enabled load to be transferred from FSH and FTN to LWN as reflected in the 

graph above. Nevertheless, 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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Despite these load transfers, the energy at risk will return to 2009 levels by 2015 

requiring further action to be taken. As shown above, for an outage of a transformer, 

there will be insufficient capacity at the station to supply all demand in 2016 for about 

1,033 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 expected unsupplied energy is 

estimated to be 9,300kWh in 2016 with a value to consumers of around $540k based 

on a VCR of $57.88 per 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 zone substations at the distribution feeder level are 

established. These plans are reviewed annually prior to the summer season. 

Transfer capability away from FTN is assessed at 25MVA for summer 

2011/12. 

 

2. Feeder load transfers. In 2009, a new zone substation was established to the 

south east of FTN at Langwarrin (LWN) which has enabled load transfers 

from FSH and FTN to LWN. In addition, a third transformer was installed at 

Carrum (CRM) zone substation to the north of FTN during 2009 which 

enabled limited load transfers from FTN to CRM. Further load transfers on a 

permanent basis from FTN to LWN and CRM are limited. 

 

3. Install a third 66/22kV transformer at FTN. 
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4. Install new transformation at an adjacent zone substation. Carrum (CRM) zone 

substation is already fully developed with 3 transformers thus a second 

66/22kV transformer at Langwarrin (LWN) to the south possibly offers the 

best solution by providing load relief for 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 

construction of new sub-transmission lines would very likely make such an 

option uneconomic.  However, this option is regarded as a long-term solution 

to supply the growing electricity demand in the area and could be economical 

in future, ideally situated in the Carrum Downs or Skye 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 into consideration when determining the optimum timing for the 

capacity augmentation. 

 

7. Embedded generation, in the order of 2MW will help to defer the need for 

augmentation at FTN 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 transformer at FTN under critical loading 

conditions.  

 

Distribution feeder works shall be used to transfer load to FSH and CRM until a 

second 20/33MVA transformer at LWN is commissioned by December 2013. 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 load at FTN. 

 

Non-network proponents should submit their proposals to UE to alleviate 

constraints at Frankston (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 transformers and supplies the areas 

of Mount Waverley, Glen Waverley and Wantirna South.  

 

 
A third transformer has been commissioned at East Burwood (EB) zone substation in 

early 2008, which has enabled load to be transferred from GW to EB in the 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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As shown above, for an outage of a transformer, there will be insufficient capacity at 

the station to supply all demand in 2016 for about 7 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 expected unsupplied energy is estimated to be 153 kWh in 2016 with 

a value to consumers of around $9k based on a VCR of $57.88 per 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 zone substations at the distribution feeder level are 

established. These plans are reviewed annually prior to the summer season. 

Transfer capability away from GW is assessed at 25MVA  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 uneconomic.  However, this option is regarded as a long-term 

solution to supply the growing electricity demand in the area and could be 

economical in future, ideally situated in the Scoresby area. 

 

3. Install new transformation at an adjacent zone substation. A possible option is 

to install a third 66/22kV transformer at Notting Hill (NO) zone substation.  

This zone substation 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 tariff uptake and 

will be taken into consideration when determining the optimum timing for the 

capacity augmentation. 

 

5. Embedded generation, in the order of 2MW 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 transformer at GW under critical loading 

conditions.  

 

Growth at Notting Hill (NO) zone substation is driving the need to install a third 

20/33MVA transformer at NO by December 2015.  This would allow GW 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 generation or 

through demand side management initiatives that would reduce load at NO and/or 

GW. 

 

Non-network proponents should submit their proposals UE to alleviate 

constraints at Glen Waverley (GW) before the end of June 2014. 
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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 transformers and supplies the areas of 

Somerville, Tyabb, Hastings and Merricks.  

 

 
HGS has been operating above its (N-1) rating since 2008 and the demand is expected 

to grow continuously over time exposing substantial amount of energy at risk.  With 

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 of a transformer, there will be insufficient capacity at 

HGS to supply all demand in 2016 for about 1,165 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 expected unsupplied energy is estimated to be 12,290kWh in 2016 

with a value to consumers of around $710k based on a VCR of $57.88 per 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 zone substations at the distribution feeder level are 

established. These plans are reviewed annually prior to the summer season. 

Transfer capability away from HGS is assessed at 14MVA for summer 

2011/12. 

 

2. Feeder load transfers. With the rebuild of Mornington (MTN) in 2012, limited 

load transfers from HGS to MTN may be possible despite the need to create 

long distribution feeders. 

 

3. Install new transformation at an adjacent zone substation. A possible option is 

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

 

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

construction of new sub-transmission lines would very likely make such an 

option uneconomic when lower cost alternatives are available.  However, this 

option is regarded as a long-term solution to supply the growing electricity 

demand in the area and could be economical in future, 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 the tariff uptake and 

will be taken into consideration when determining the optimum timing for the 

capacity augmentation. 

 

7. Embedded generation, in the order of 2MW will help to defer the need for 

augmentation at HGS 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 transformer at HGS under critical loading 

conditions.  

 

The announcement by Bluescope of their workforce reduction 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 HGS.  By December 2015 it is 

proposed that a second transformer will be commissioned at Dromana (DMA) zone 

substation and new distribution feeders will be constructed which could potentially be 

used to offload HGS in the event the growth remains.  This is likely to defer 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 transformers and supplies the area of 

Heatherton.  

 

 
HT is expected to marginally exceed its (N-1) rating within the next five years, 

however the expected energy at risk is small within the planning period. Therefore no 

demand related zone substation works are planned 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 transformers and supplies the areas of Malvern 

and Glen Iris.  

 

 
 

There has been a steady increase in load over many years, with the load exceeding the 

(N-1) rating since 2006. 
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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 in 2016 for about 16 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 expected unsupplied energy is estimated to be 139kWh in 2016 with a 

value to consumers of around $8k based on a VCR of $57.88 per kWh. 

 

The station rating at K is currently limited by the rating of the 11kV cables on 

transformer No.3. By replacing these cables the station (N-1) rating will  be increased 

by 4.8 MVA at a cost of about $250k.  The K No.3 transformer 11kV cables are 

expected to be replaced by June 2012.  Following this work some load at risk will 

remain. 

 

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 

established. These plans are reviewed annually prior to the summer season. 

Transfer capability away from K is assessed at 6MVA  for summer 2011/12. 

 

2. Establish a new 66/11kV zone substation. There are no sites under 

consideration to be developed as a new zone substation to offload K. 
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3. Install a third 66/11kV transformer at K. In the absence of any lower cost 

options, installation of another transformer at K is most likely the least cost 

technically feasible network option for addressing the constraints at K.  

  

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 when determining the optimum timing for the 

capacity augmentation. 

 

5. Demand management or embedded generation, in the order of 1MW or more 

will help to defer any need to augment K by at least 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 transformer at K under critical loading 

conditions.  

 

Following the transformer cable replacement, K is not expected to require any major 

demand augmentations within the five year planning horizon. 

 

It should be noted that there 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 non-network 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 Report under Richmond Terminal Station 66kV. 
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10.2.25 Lyndale (LD) Zone Substation 

Magnitude, Probability and Impact of Loss of Load 

 

LD consists of two 20/30MVA 66/22kV transformers and supplies the area of 

Dandenong, Endeavour Hills, Rowville and Dandenong North.  

 

 
The demand at LD has consistently been above its (N-1) rating since 2006. As a 

result, there has been a substantial amount of energy at risk during peak demand 

periods. This constraint was identified and published in the previous DSPRs. In the 

absence of interested parties for non-network solutions, UE identified the installation 

a third 20/33MVA transformer at LD as the preferred option to mitigate this issue. 

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

December 2012. 

 

UE proposes to maintain contingency plans to transfer load quickly to adjacent zone 

substations for an unplanned outage of a transformer at LD under critical loading 

conditions until the third transformer is commissioned.  

 

Once the third transformer is commissioned, the forecast demand will marginally 

exceed the enhanced (N-1) rating in 2016. However, the expected energy at risk is 

negligible within the five year planning period and no additional demand related zone 

substation works are anticipated at LD over this period. 
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10.2.26 Langwarrin (LWN) Zone Substation 

Magnitude, Probability and Impact of Loss of Load 

 

LWN consists of one 20/33MVA 66/22kV transformer and supplies the areas of 

Langwarrin, Cranbourne South and Pearcedale. LWN was commissioned in 

November 2009 to provide load relief for FTN and FSH zone substations, as well as 

improving distribution feeder capacity and reliability.  

 

 
The (N-1) rating at LWN is zero because it is a single transformer station.  UE has 

installed remote controlled switches on every feeder to enable the load supplied by 

LWN to be transferred quickly and easily to adjacent zone substations at times of high 

load or in the event of a transformer outage. 
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Sub-transmission line circuit breakers are installed at LWN to prevent a single sub- 

transmission line fault tripping the zone substation transformer.  Whilst the 

probability of a transformer failure is very low, the energy at risk resulting from a 

transformer fault is high, because customers supplied from this substation are exposed 

to such an event all year round.  

 

LWN has been designed to accept the 20MVA relocatable transformer. Therefore the 

actual expected 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. 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 LWN is assessed at 36MVA for summer 

2011/12, which is insufficient to 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 transformer at LWN. This is most likely the least 

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 



Distribution System Planning Report ï 2011   
 

 

Page 83 of 173 

 

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. 

 

4. Embedded generation at LWN may not provide sufficient benefits because a 

transformer fault will still result in a total 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 unplanned outage of the LWN transformer.  

 

By December 2013 UE intends to install a second transformer at LWN which will 

provide LWN with an (N-1) rating and load relief for both Carrum (CRM) and 

Frankston (FTN) zone substations. 

 

Non-network proponents should submit their proposals to UE to alleviate 

constraints at Langwarrin (LWN)  before the end of June 2012. 
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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 transformers and supplies the suburbs of 

Mentone and Parkdale.  

 

 
 

 

The demand at M has consistently been above its N-1 rating since 2005. As a result, 

there has been a substantial amount of energy at risk during peak demand periods, 

particularly with the limited transfer capability. This constraint was identified and 

published in the previous DSPRs. In the absence of interested parties for non-network 

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 completed by December 2012. 

 

UE proposes to maintain contingency plans to transfer load quickly to adjacent zone 

substations for an unplanned outage of a transformer at M under critical loading 

conditions until the third transformer is commissioned.  

 

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

its (N-1) rating for the rest of the planning period. Therefore, 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 with two 20/27MVA 66/22kV transformers and one 

20/33MVA 66/22kV transformer and supplies the areas of Mordialloc, Aspendale, 

Edithvale and Braeside.  

 
MC has been operating above its N-1 rating since 2007 and it is expected to grow at a 

rate of 2MW per annum. With the commissioning of new Keysborough (KBH) zone 

substation in December 2013, some load will be transferred away from MC to KBH. 

This transfer has been captured in the demand forecast above.  

 

Despite this transfer, there is a substantial amount of energy at risk at MC. The graph 

below shows the expected energy at risk above (N-1) and the customer value of lost 

load at MC within the five year planning period.    
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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 in 2016 for about 415 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 expected unsupplied energy is estimated to be 4,160kWh in 2016 

with a value to consumers of around $241k based on a VCR of $57.88 per 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 zone substations at the distribution feeder level are 

established. These plans are reviewed annually prior to the summer season. 

Transfer capability away from MC is assessed at 14MVA for summer 

2011/12. Works have been completed to allow the relocatable transformer to 

be connected should a major transformer fault occur. 

 

2. Establish a new 66/22kV zone substation. UE is constructing a new zone 

substation at Keysborough by December 2013. Some load from MC could be 

transferred via NP to the new zone substation.  However, just beyond the five 

year planning horizon it may also be necessary to establish a new zone 

substation around Moorabbin Airport in Mordialloc or Dingley to provide a 

longer term solution to the load constraint at MC.  

 

3. Feeder load transfers. With the installation of a third transformer at Carrum 

(CRM) in 2009, some load transferred from MC to CRM. Any further load 
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transfer from MC to CRM is limited. Load transfers to Springvale South (SS) 

provide another option and SS has the potential to add a third 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 uptake and 

will be taken into consideration when determining the optimum timing for the 

capacity augmentation. 

 

5. Embedded generation, in the order of 2MW will help to defer the need for 

augmentation at MC by approximately 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 transformer at MC under critical loading 

conditions.  

 

Once the new KBH zone substation is commissioned by December 2013, load can be 

transferred onto KBH via 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 2016 and use feeder works to offload 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 load at MC. 

 

Non-network proponents should submit their proposals to UE to alleviate 

constraints at Mordialloc (MC) before the end of June 2015. 
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10.2.29 Mulgrave (MGE) Zone Substation 

Magnitude, Probability and Impact of Loss of Load 

 

MGE is fully developed with three 20/33MVA 66/22kV transformers and supplies the 

areas of Mulgrave, Rowville, Scoresby, Wantirna South and Wheelers Hill.  

 

 
Load at MGE exceeded its (N-1) rating for the first time in summer 2008, and remains 

above (N-1) since that 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 2012, it is planned to transfer some load from MGE to LD and, this is 

reflected in the demand forecast shown above. 
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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 in 2016 for about 29 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 expected unsupplied energy is estimated to be 595kWh in 2016 with a 

value to consumers of around $34k based on a VCR of $57.88 per 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 zone substations at the distribution feeder level are 

established. These plans are reviewed annually prior to the summer season. 

Transfer capability away from MGE is assessed at 22MVA  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 uneconomic when lower cost alternatives are available.  

However, this option is regarded as a long-term solution to supply the growing 

electricity demand in the area and could be economical in future, ideally 

situated in the Scoresby area.  This could also facilitate the growth and 

emerging constraints in SPI Electricityós areas of Knoxfield and Rowville. 

 

3. Install new transformation at an adjacent zone substation. Installing a third 

66/22kV transformer at LD will 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 when determining the optimum timing for the 

capacity augmentation. 

 

5. Embedded generation, in the order of 2MW will help to defer the need for 

augmentation at MGE 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 transformer at MGE under critical loading 

conditions.  

 

Distribution feeder ties shall be used to transfer load to LD once a third transformer is 

commissioned at LD by December 2012.  This is a committed project.  

 

MGE is not expected to require any major demand augmentations within the five year 

planning horizon. 
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10.2.30 Moorabbin (MR) Zone Substation 

Magnitude, Probability and Impact of Loss of Load 

 

MR supplies the suburbs of Moorabbin and Hampton. Prior to summer 2009/10 MR 

consisted 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 enclosures revealed that the enclosures 

have had a significant impact on the transformer cooling and as a result the 

transformer ratings should have been reduced. The sound enclosures have led to the 

transformers operating at elevated temperatures and as a result the paper insulation of 

the transformers has been adversely affected resulting in premature aging. The poor 

condition of the transformers has been verified by tests undertaken in 2008. 

Transformer No.3 in particular was identified as requiring immediate replacement.  

 

Consequently during 2009 a new No.1 20/33MVA 66/11kV transformer was installed 

and transformer No.3 was removed. A new No.3 transformer has been installed in 

2010. Transformer No.2 will remain on site and be available as a cold spare with a 

24MVA rating until it is ultimately retired when a third transformer is required at MR. 

 
In the absence of any significant transfer from other zone substations, MR is expected 

to remain within its (N-1) and (N) rating over the next five years. Therefore no 

demand related zone substation works 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 of three 10MVA 66/22kV transformers and one 20/33MVA 66/22kV 

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, whereby a transformer or bus fault results in a 

complete outage of the zone substation until the faulty component can be found and 

isolated. However, this arrangement is being changed with the MTN redevelopment 

project and the zone substation will be converted into a fully switched configuration 

by December 2012.  This is a committed project.    

 

 
In late 2007 a project was initiated by UE to install a fourth 66/22kV transformer 

rated at 20/33MVA at MTN to increase the transformation capacity prior to summer 

2008/09. Further minor works to increase the (N) rating of the station were 

undertaken in 2009. This was the first stage of the full project to rebuild the whole 

zone substation and convert it to a fully switched zone substation with two new 

66/22kV 20/33MVA transformers.  The second stage of the project was commenced 

in 2011 and planned to be completed by December 2012.   
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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 in 2016 for 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 low. When the energy at risk is weighted by this 

low probability, the expected unsupplied energy is estimated to be 8,770kWh in 2016 

with a value to consumers of around $508k based on a VCR of $57.88 per 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 zone substations at the distribution feeder level are 

established. These plans are reviewed annually prior to the summer season. 

Transfer capability away from MTN is assessed at 10MVA  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 uneconomic when lower cost alternatives are available. 

 

3. Install new transformation at an adjacent zone substation. A possible option is 

to install a second 66/22kV transformer at DMA. Based on the risks at DMA, 

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 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. Embedded generation, in the order of 2MW will help to defer the need for 

augmentation at MTN 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 transformer at MTN under critical loading 

conditions.  

 

Distribution feeder works shall be used to transfer load to DMA once a second 

transformer is commissioned at DMA by December 2015. 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 load at MTN.  

 

Non-network proponents should submit their proposals to UE to alleviate 

constraints at Mornington (MTN)  before the end of June 2014. 
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10.2.32 North Brighton (NB) Zone Substation 

Magnitude, Probability and Impact of Loss of Load 

 

NB is fully developed with two 20/28MVA 66/11kV transformers and supplies the 

area of Brighton.  

 

 
  

The recorded peak demand in summer 2011 at NB, whilst lower than the 2009 

summer peak, was marginally higher than the 2010 peak.  

 

Due to the age and condition of the transformers (manufactured in the early 1950s), 

UE has planned to replace the existing transformers with new 20/33 MVA 

transformers at NB by December 2012. 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, the station rating 

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

 

On completion of the transformer replacement project, although, NB is forecast to 

exceed its (N-1) rating under extreme weather conditions over the next five years, the 

expected energy at risk is small under worst case conditions. 

 



Distribution System Planning Report ï 2011   
 

 

Page 96 of 173 

 

$0

$5,000

$10,000

$15,000

$20,000

$25,000

$30,000

$35,000

$40,000

$45,000

$50,000

0.0

100.0

200.0

300.0

400.0

500.0

600.0

700.0

800.0

900.0

2012 2013 2014 2015 2016

C
u

st
o

m
e
r 

va
lu

e
 o

f 
lo

st
 lo

a
d

 (
$

)

E
xp

e
ct

e
d

 E
n

e
rg

y 
a
t 

R
is

k 
a
b

o
ve

 N-1
 (

kW
h

) 
a
n

d
 H

o
u

rs
 a

t 
R

is
k 

a
b

o
ve

 N
-1

 (
h

rs
)

Year

Magnitude of load at risk above (N-1) and value of lost load at NB

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

 

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 

established. These plans are reviewed annually prior to the summer season. 

Transfer capability away from NB is assessed at 12MVA  for summer 2011/12. 

 

2. Establish a new 66/11kV zone substation. There are no sites under 

consideration to be developed as a new zone substation to offload NB. 

 

3. Install a third 66/11kV transformer at NB. In the absence of any lower cost 

options, installation of another transformer at NB is most likely the least cost 

technically feasible network option for addressing the constraints at NB at 

some time in the future.  

  

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 when determining the optimum timing for the 

capacity augmentation. 

 

5. Demand management or embedded generation, in the order of 1MW or more 

will help to defer any need to augment NB by at least one year.  

 



Distribution System Planning Report ï 2011   
 

 

Page 97 of 173 

 

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 NB under critical loading 

conditions.  

 

Following replacement of the aged transformers, NB is not expected to require any 

major demand augmentations within the five year planning 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 transformers and supplies the area of Notting 

Hill .  

 

 
The demand at NO has been consistently higher than the station (N-1) rating for the 

past few years. This is despite the load transfers to adjacent SV and also SVW which 

was established in 2007.  Consequently there is significant energy at risk at NO in the 

event of an outage of a major item of plant. 
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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 in 2016 for about 357 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 expected unsupplied energy is estimated to be 2,316kWh in 2016 

with a value to consumers of around $134k based on a VCR of $57.88 per 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 zone substations at the distribution feeder level are 

established. These plans are reviewed annually prior to the summer season. 

Transfer capability away from NO is assessed at 17MVA  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 uneconomic when lower cost options are available. 

 

3. Install a third 66/11kV transformer at NO. In the absence of any vacant site, 

installation of another transformer at NO 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 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 augmentation. 

 

5. Embedded generation, in the order of 2MW will help to defer the need for 

augmentation at NO 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 transformer at NO under critical loading 

conditions.  

 

Distribution feeder works shall be used to transfer load to adjacent zone substations 

until a third transformer is commissioned at NO in around 2015/16. 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 load at NO. 

 

Non-network proponents should submit their proposals UE to alleviate 

constraints at Notting Hill (NO)  before the end of June 2014. 
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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 transformers and presently 

supplies the areas of Noble Park and Keysborough. 

   
 

There has been a steady increase in load at NP over many years, with the load 

exceeding the (N-1) rating since 2007.  It is expected to transfer some load away from 

NP to Lyndale (LD) zone substation once the third transformer is commissioned in 

December 2012 and to Keysborough (KBH) zone substation in December 2013.  This 

load transfers have been captured into the demand forecast.  

 

Once KBH is commissioned in December 2013 and load transfers are established, the 

demand at NP is expected to drop below its (N-1) 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 commissioned, UE proposes to maintain contingency plans to transfer 

load quickly to adjacent zone substations for an unplanned outage of a transformer at 

NP under critical loading conditions. The transfer capability away from NP is 

assessed at 32MVA for summer 2011/12. 
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Distribution feeder works shall be used to transfer some load to LD once the third 

transformer is established by December 2012. Further load transfers will be 

undertaken to offload NP below its (N-1) rating when the new KBH zone substation is 

commissioned in December 2013.  These are committed projects. 

 

No further works are required to augment the network to support NP demand growth 

over the five year planning horizon. 
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10.2.35 Nunawading (NW) Zone Substation 

Magnitude, Probability and Impact of Loss of Load 

 

NW is fully developed with two 20/30MVA 66/22kV transformers and one 

20/33MVA 66/22kV transformer, and supplies the areas of Nunawading, Donvale and 

Blackburn.  In early 2006, the station was augmented with a third 20/33MVA 

66/22kV transformer together with two new distribution feeders.  

 

 
Although, NW is forecast to exceed its (N-1) rating under extreme weather conditions 

over the next five years, the expected energy at risk is small under worst case 

conditions. 
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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 

established. These plans are reviewed annually prior to the summer season. 

Transfer capability away from NW is assessed at 16MVA  for summer 

2011/12. 

 

2. Establish a new 66/22kV zone substation. UE is presently considering a 

number of sites in the Templestowe area to develop for a new zone substation.  

Refer to Doncaster (DC) for more information. 

 

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 augmentation. 

 

4. Demand management or embedded generation, in the order of 2MW or more 

will help to defer any need to augment NW by at least one 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 transformer at NW under critical loading 

conditions.  

 

Distribution feeder works shall be used to transfer load to BH until a new zone 

substation is built in Templestowe (TSE) by December 2014. 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 load at NW. 

 

Non-network proponents should submit their proposals to UE to alleviate 

constraints at Nunawading (NW) before the end of December 2012. 
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10.2.36 Oakleigh (OAK) Zone Substation 

Magnitude, Probability and Impact of Loss of Load 

 

OAK consists of two 20/33MVA 66kV/11kV transformers and supplies the areas of 

Oakleigh and Chadstone.  

 

 
In the absence of any significant transfer from other zone substations, OAK is 

expected to remain within its (N-1) rating over the next five years. Therefore no 

demand related zone substation works 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 substation 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 next 4-5 years, to do so would leave OAK 

with a single transformer with no (N-1) rating and insufficient transfer capability to 

adjacent substations. Hence 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 maximum demand in the 

Chadstone area is expected to continue to grow steadily over coming years.  Any need 

for a major augmentation within the five-year 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 transformers and supplies the suburbs of 

Oakleigh East and Huntingdale.  

 

 
OE is expected to remain within its (N-1) rating over the next five years. Therefore no 

demand related zone substation works are planned at OE over this period. 
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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 transformers and supplies the areas of 

Murrumbeena, Hughesdale and Bentleigh East.  

 

 
There has been a steady increase in load over many years, with the load exceeding the 

(N-1) rating since 2008. 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 forecast to exceed its (N-1) rating under extreme weather 

conditions over the next five years, the expected energy at risk is small under worst 

case conditions. 
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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 

established. These plans are reviewed annually prior to the summer season. 

Transfer capability away from OR is assessed at 8MVA  for summer 2011/12. 

 

2. Establish a new 66/11kV zone substation. There are no sites under 

consideration to be developed as a new zone substation to offload OR. 

 

3. Install a third 66/11kV transformer at OR. In the absence of any lower cost 

options, installation of another transformer at OR is most likely the least cost 

technically feasible network option for addressing the constraints at OR.  

  

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 when determining the optimum timing for the 

capacity augmentation. 

 

5. Demand management or embedded generation, in the order of 1MW or more 

will help to defer any need to augment OR by at least one 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 transformer at OR under critical loading 

conditions.  

 

OR is not expected to require any major demand augmentations within 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 supplies the areas of Rosebud, Arthurôs Seat, Flinders and Cape Schanck. The 

station used to have three 10MVA 66/22kV transformers which were over 50 years 

old. It was a low cost rural design without transformer or bus tie circuit breakers, 

whereby a transformer or bus fault results in a complete loss of the zone substation 

until the faulty component can be found and isolated. One of the 10MVA 

transformers was replaced with a new 20/33MVA transformer in December 2010 and 

works to rebuild RBD as a fully switched zone substation with two new 66/22kV 

20/33MVA transformers was completed in 2011.   

 

 
The forecast demand at RBD is expected to remain within its (N-1) rating within the 

five year planning period. Therefore, no further demand related zone substation works 

are planned at RBD over 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 22kV/6.6kV transformers and supplies Surrey Hills. 

 
SH is expected to remain within its (N-1) rating over the next five years. Therefore no 

demand related zone substation works are planned at SH over this period.   SH is a 

very old substation and will eventually require a rebuild to replacement of all of its 

assets including a conversion from 22/6.6kV 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 reviewing the asset condition of the entire SH network and the costs associated 

with conversion.  The results revealed that the: 

 

¶ 22/6.6kV transformers, despite their age (manufactured in the late 1940s and 

mid 1950s) produced satisfactory test results to enable deferment of their 

replacement to beyond the end of this planning period;  

¶ utilisation of the 6.6 kV feeders and 22/6.6kV transformers and the lack of 

transfer capacity is insufficient at this time to warrant conversion to 22 kV; 

¶ 6.6 kV switchgear at SH is in poor condition and requires replacement now; 

¶ cost of the conversion was significantly higher than originally anticipated once 

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

 

Consequently, UE now plans to defer the conversion of SH, instead replacing the 

existing 6.6kV switchboard with new 22 kV switchboard by 2013 in anticipation of a 

future conversion to 66/22kV, and install a 3
rd

 66/22kV transformer at Box Hill (BH) 

zone substation to support the neighbouring Box Hill area in the 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 transformers and supplies the areas of 

Sandringham and Highett.  

 

 
Although, SR is forecast to exceed its (N-1) rating under extreme weather conditions 

from 2013 onwards, the expected energy at risk is small under worst case conditions. 

 

The station rating at SR was limited by the rating of 11kV transformer cables. By 

replacing these cables the station (N-1) rating is increased by about 12MVA.  This 

work has been completed in 2011. 
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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 

established. These plans are reviewed annually prior to the summer season. 

Transfer capability away from SR is assessed at 6MVA  for summer 2011/12. 

 

2. Establish a new 66/11kV zone substation. There are no sites under 

consideration to be developed as a new zone substation to offload SR. 

 

3. Install a third 66/11kV transformer at SR. In the absence of any lower cost 

options, installation of another transformer at SR is most likely the least cost 

technically feasible network option for addressing the constraints at SR at 

some time in the future.  

  

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 when determining the optimum timing for the 

capacity augmentation. 

 

5. Demand management or embedded generation, in the order of 1MW or more 

will help to defer any need to augment SR by at least one 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 transformer at SR under critical loading 

conditions.  

 

SR is not expected to require any major demand augmentations 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 transformers and supplies the area of 

Springvale South and Dingley.  

 

Two embedded generation schemes in the area help to reduce demand at SS by 

approximately 7MW on weekdays between 7:00am and 11:00pm. 

 

 
Although, SS is forecast to exceed its (N-1) rating under extreme weather conditions, 

the expected energy at risk is negligible under worst case conditions with generation 

in service. Without generation, the expected energy at risk at SS will be around $5k 

by 2016.  
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In the absence of any significant transfers from other zone substations, SS shall not 

have sufficient load at risk to justify major demand augmentation within the five 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 adjacent zone substations at the distribution feeder level are 

established. These plans are reviewed annually prior to the summer season. 

Transfer capability away from SS is assessed at 23MVA  for summer 2011/12. 

 

2. Establish a new 66/22kV zone substation. There presently no sites under 

consideration planned to be developed as a new zone substation to offload SS.  

However, just beyond the five year planning horizon it may also be necessary 

to establish a new zone substation around Moorabbin Airport in Mordialloc or 

Dingley to provide a longer term solution to the load constraint at SS. 

 

3. Install a third 66/22kV transformer at SS. In the absence of any lower cost 

options, installation of another transformer at SS is most likely the least cost 

technically feasible network option for addressing the constraints at SS. This 

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 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. 

 

5. Demand management or embedded generation, in the order of 1MW or more 

will help to defer any need to augment SS by at least 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 transformer at SS under critical loading 

conditions.  

 

As a mean of managing the risk at MC, UE plans to install a third 66/22kV 

transformer at SS by the end of 2016 and use feeder works to offload 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 load at SS and MC. 

 

Non-network proponents should submit their proposals to UE to alleviate 

constraints at Springvale South (SS) and Mordialloc (MC) before the end of June 

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 transformers and supplies the areas of 

Sorrento, Portsea, Rye and Blairgowrie.  

 

 
The peak demand increased significantly at STO during summer 2008, however this 

increase was mainly attributable to very high ambient temperatures coinciding with 

the Christmas holiday period which is normally always a high demand period for 

STO.  

 

Load has also been transferred away from Rosebud (RBD) zone substation to STO to 

avoid transformer overload and damage at RBD while works are undertaken at RBD 

to remove the constraint. The historical values above have been corrected to show the 

STO load without these transfers. 

 

The demand at STO is expected to exceed its (N-1) rating over the next five years. 

The chart below shows the expected energy at risk and customer value of lost load 

within the planning period. 
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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 

established. These plans are reviewed annually prior to the summer season. 

Transfer capability away from STO is assessed at 6MVA  for summer 2011/12. 

 

2. Establish a new 66/22kV zone substation. There are no sites under 

consideration to be developed as a new zone substation to offload STO. 

 

3. Install a third 66/22kV transformer at STO. In the absence of any lower cost 

options, installation of another transformer at STO is most likely the least cost 

technically feasible network option for addressing the constraints at STO at 

some time in the future.  

  

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 when determining the optimum timing for the 

capacity augmentation. 

 

5. Demand management or embedded generation, in the order of 1MW or more 

will help to defer any need to augment STO by at least one 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 transformer at STO under critical loading 

conditions.  

 

STO is not expected to require any major demand augmentations within the five 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 demand. SVW was commissioned in 

early 2007, where one of the existing SV transformers and one of the SV capacitor 

banks were transferred from SV to SVW to construct the new zone substation. Under 

system normal, both SV and SVW have two transformers, one 22kV capacitor bank 

and two 22kV buses each.  

 

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 45MVA and the SV and 

SVW distribution feeders are interleaved.  Following 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 meaningful to consider SV and SVW together.  

 

 
Although the combined capacity at SV and SVW has increased since SVW was 

commissioned, the combined SV and SVW load is forecast to grow substantially. This 

is mainly due to increased load from some existing major customers and several new 

large customers.  
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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 in 2016 for about 76 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 expected unsupplied energy is estimated to be 1505kWh in 2016 with 

a value to consumers of around $87k based on a VCR of $57.88 per kWh. 

 

The risk at SV/SVW 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 primary and 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 network users is therefore reduced. SV 

must provide a total reserve capacity of 19.9MVA 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 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 

established. These plans are reviewed annually prior to the summer season. 

Transfer capability away from SV and SVW is assessed at 27MVA  for 

summer 2011/12. 
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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 new site would very likely make 

such an option uneconomic. 

 

3. Install a third 66/22kV transformer at SV or SVW. In the absence of any 

vacant site, installation of another transformer at SV or SVW is most likely the 

least cost technically feasible network option for the 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. 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. 

 

5. Embedded generation, in the order of 3MW wil l help to defer the need for 

augmentation at SV/SVW by one year. 

 

Preferred network option(s) for alleviation of constraints 

 

Based on the substantial increase in load forecast over the next few years and the 

requirement to provide reserve capacity for a 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 2014. 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 load at SVW or SV. 

 

Non-network proponents should submit their proposals to UE to alleviate 

constraints at Springvale (SV) and Springvale West (SVW) before the end of 

June 2013. 
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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 transformers and supplies the 

areas of Doncaster and the Doncaster Hill precinct.  

 

 
In the absence of any significant transfer from other zone substations, WD is expected 

to remain within its (N-1) rating over the next five years.  Therefore no demand 

related zone substation works are planned at WD 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 the sub-transmission lines supplying 

UEôs zone substations in accordance with the requirements 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 over the forecast 

period.  Data presented 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 detailed risk assessments and descriptions of the 

options available for alleviation of constraints for each individual sub-transmission 

system.  The following key data are presented in this section for each sub-

transmission system: 

 
(N) Rating This is the capacity of a sub-transmission system with all lines in service. 

(N-1) Rating This is the capacity of a sub-transmission system with a single line out of 

service that results in the lowest overall capacity. 

Energy at Risk This is an estimate of the annual amount of energy that would not be 

supplied if a single line is out of service during the critical loading seasons, 

assuming that no other action is taken. 

Expected Unserved 

Energy 

This is the annual energy at risk weighted by the probability of a major 

outage of a sub-transmission line. 

 

In all cases the ratings provided are summer cyclic ratings based on an ambient 

temperature of 40
o
C, solar radiation of 1000W/m

2
 and a wind speed of 3m/s at an 

angle to the conductor of just 15
o
. Higher ratings are possible at lower 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 between sub-transmission systems, the charts do not reflect any of 

these plans. The graphs show how the load is expected to increase compared with the 

ratings for each sub-transmission system. Feasible options to relieve constraints are 

listed wherever the risk is deemed to be high together with the preferred network 

solution. 

 

 

 




