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1 Executive Summary 
The Lighting Efficiency In Established Areas’ Streets and Libraries project has achieved significant 
energy efficiency improvements, and has successfully reduced the costs of operating some of essential 
community assets. The project also delivered a memorable program of community engagement 
activities that attracted widespread participation and media publicity. 

The project aimed to change all of the standard mercury vapour street lights within the municipality to 
T5 fluorescent lights, and provide three busy public libraries with energy efficient lighting and better 
air conditioning performance. This achieved despite a few set-backs in the delivery of the program. 

Only months after the project had started the local network distributor Ausnet Services approved the 
use of an LED street light in place of 80W mercury vapour lights. LED lights deliver a higher quality light 
output, longer lifespan, and far superior energy efficiency than any other available lighting technology, 
so with the Department of Industry’s approval the bulk replacement program used the StreetLED 
product from July 2015 onward. 

The street light bulk replacement program encountered further issues due to major discrepancies 
between the asset data and the actual number of lights available to change. Only 5,538 standard 80W 
and 125W mercury vapour lights were available to change in the municipality, compare to the 
expected 6,900. To make up the difference and maximise energy efficiency results 946 decorative 
MV80 lights were added to the program. This brought the total number of lights changed to 6,400 and 
the total energy savings to 1,845 MWhr per annum. 

The three libraries upgraded achieved a combined energy efficiency result that exceeded the original 
forecast for this work. Each had a significant number of lights changed, two libraries had adjustments 
made to their heating and air conditioning control systems, and one had a non-functional solar hot 
water system reinstated.  

Other works since conducted at the libraries has further enhanced the energy efficiency of these sites, 
including solar power installations and a new HVAC system for Lalor library. Conversely, operational 
issues last winter at one library saw the electricity consumption rise significantly for a period, negating 
some of the energy savings in the 2015/16 financial year. 

Altogether this project has saved 2,007 MWhr per annum and reduced annual greenhouse gas 
emissions by 2,687 tons CO2-e. Including street light maintenance savings Council’s operating costs 
have reduced by $478,023  per year as a result of this project.  

 

 

The views expressed herein are not necessarily the views of the Commonwealth of Australia, 
and the Commonwealth does not accept responsibility for any information or advice contained 
herein 
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2 Project Objectives 
This project achieved its aims of replacing large numbers of inefficient street lights with more efficient 
lights and performing simple upgrades to three public libraries.  

Its core objectives were each achieved. These were: 

 To maximise energy savings within project budget. 

 To maximise greenhouse gas reduction. 

 To reduce Council and ratepayers’ electricity costs. 

 To share the learning and promote energy efficiency with the community. 

The project was guided by the following governance requirements, each of which were also met: 

 A proper procurement process was implemented as per the requirements of the Local 
Government Act and through partnership with the Municipal Association of Victoria’s (MAV) 
Street Lighting bulk procurement project. 

 Approved, safe and thoroughly assessed technology was installed. 

 Safe and efficient work practices were undertaken. 

 Street lighting project design was based on Australian Standards (AS/NZS 1158), and included 
above-standard lighting in areas of crime and public safety concern. 

 Engagement of local industry service providers, including the street lighting installers, 
equipment manufacturers and distributors, and building services companies. 

 Program information of interest to the community was delivered in a timely and appropriate 
manner. 
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3 Energy Efficiency Activity Overview 
This project amounted to an energy efficiency program on a giant scale, and included: 

 Changing 6,400 street lights to energy efficient alternatives throughout the City of Whittlesea 

 Improving the energy efficiency of three busy public libraries located in Thomastown, Lalor 

and Mill Park through upgrades to their internal lighting and HVAC (heating, ventilation and 

air-conditioning) control systems 

 Realisation of a total reduction in energy use of over 2,007 MWh a year 

 A reduction of greenhouse emissions by over fifty thousand tonnes over 20 years 

 Increased community awareness of energy efficiency of thousands of residents through 

several communications channels, including innovative public art activities 

The street lighting bulk replacement activities was carried out in three stages across three financial 
years (i.e. from 2013/2014 to 2015/2016).  The energy efficiency works in the three libraries took place 
during the first year of the project, and their completion coincided with the start of an ambitious 
program of community engagement activities. 

The implementation of this program has lowered the demand on energy required to power the various 
elements and create cost savings in the lower running costs.  This directly benefits the community by 
enabling Council operating funds to be freed up for other community-service programs.  It has also 
provided community education on energy savings that can be done in the home. 

There were two separate energy efficiency programs within this project, the street light bulk 
replacement program and the library energy efficiency upgrade. An overview of these programs, 
including their original scope, is shown below. 
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3.1 Streetlight bulk replacement program 

In decades past, the streets in the established suburbs of the City of Whittlesea were fitted traditional 
mercury vapour (MV) streetlights fitted. The City of Whittlesea has long been aware of the vast energy 
and cost savings potential that might be realised through the bulk replacement of mercury vapour 
street lamps with more efficient technologies such as fluorescent tubes or LED lights.  

Many attempts have been made to carry out this work, and whilst past attempts have not resulted in 
its successful implementation, the circumstances have progressed in many ways, and this work may 
now be embarked upon with confidence. 

Advances in establishing collaborative relationships between local governments, network energy 
providers and state regulatory bodies, have been some of the critical changes. An increased availability 
of improved technologies and access to critical federal funding have finally enabled this important 
work to take place. 

A total of 6400 inefficient mercury vapour (MV) street light luminaires in Category P (residential) 
streets were replaced with T5 and LED lights throughout the City of Whittlesea under this project. The 
area covered extended from the southern-most established suburbs of Thomastown, Lalor and Mill 
Park, through the new residential growth areas of Mernda, Doreen, and Epping North, and into the 
northern reaches of Whittlesea township. 

 

Street light Technology - LED and T5 luminaires 

When the group originally developed the funding application for Community Energy Efficiency 
Program (CEEP) the only energy efficient technology approved by the network service provider Ausnet 
Services, who own the assets, were 32W compact fluorescent (CFL), 2x14W “T5s” and 2x24W T5s. 
These lights are able to be used as replacement options for 80-Watt and 125-Watt Mercury Vapour 
(MV) streetlights and provide a reduction in operational energy of up to 65%, as well as significant 
maintenance cost reductions owing to their longer service life. 

LED technology developed rapidly in the past five years, and a number of LED luminaires suitable for 
replacing different types of street lights were added to the list of products approved for use by Ausnet 
Services. The purchase price for LED lighting has also decreased substantially in the past four years, 
Indeed by 2020, LED streetlights are expected to reach cost parity with legacy technologies, making 
their benefits to costs immediately positive.  

In light of this change, the City of Whittlesea undertook further 
financial and technical analysis at the end of 2014 and found that 
although the capital cost of the LED was higher than the T5, the energy 
savings, reliability and final cost-benefit are superior. Accordingly, and 
after seeking approval from the CEEP team, LED lights were 
subsequently purchased and installed for the remainder of the project. 

Standard LED luminaire 
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Both T5 and LED lights provide a clear improvement to MV lamps in terms of lumens per watt and light 
colour. These attributes help to make the light along the streets more evenly spread, eliminating dark 
patches and improving public safety. The LED light also has less back-spill, reducing light spillage into 
private property. 

 

Table 1 provides an overview of where the different lights were installed, and in what quantities. 

Table 1 Street light program installation overview 

Suburbs Quantity Original lights removed New lights installed 

Bundoora, Epping, Lalor, Mill 
Park, South Morang, and 
Thomastown 

4,815 Standard  80W and 125W MV 
luminaires on standard poles 

2x14W and 2x24W T5 
fluorescent  luminaires 

Doreen Epping, Mernda, Mill 
Park, South Morang, and 
Whittlesea township 

723 Standard  80W MV luminaires 
on standard poles 

18W StreetLED luminaire 

Doreen and Mernda 

 

862 MV80 “Bourke Hill” style 
decorative luminaires 

LED “Bourke Hill” style 
decorative luminaires  

TOTAL 6400   

 

Technology Issues 

Issues relating to the roll out of T5 and LED technology under this program are included with the 
complete list of project issues, in Section 6. 

 

Lighting quantities and scope 

Although unavailable at the start of the project, LED lights were used for the later stages of the bulk 
replacement activity roll out. A Deed of Variation to the Funding Agreement was created at this time, 
and estimated that up to 3,200 LED lights could be installed, however there were far fewer lights 
available to be changed than expected and only 1,585 standard and non-standard LED’s could be 
installed. 
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3.2 Library upgrades 

Simple upgrades to reduce the energy consumption and greenhouse gas emissions from the 
Thomastown, Lalor and Mill Park libraries were included in this project. This work accounts for only a 
small proportion of the project’s total capital outlay, and a much smaller energy efficiency reduction 
than the street lights, however the improvements were significant in proportion to overall energy 
consumption, and the visibility of this work was pivotal in engaging with the community on energy 
efficiency matters.  

To maximize the benefits of this work, staff at each of the libraries were consulted throughout the 
project to make sure their operational concerns were understood and could be addressed by the 
project team. This also provided the opportunity to explain where energy is used and how the 
savings would be realised by the actions undertaken. 

The libraries also formed the hub for most of the community engagement activities and these were 
timed to coincide with the works. 

The physical upgrade works conducted in the libraries may be categorised into three main services: 
electrical, hydraulic, and HVAC. The works undertaken in the libraries were straight-forward and done 
using Council’s standard processes for minor building works by Councils existing building maintenance 
contractors. An energy efficiency consultant was also appointed to provide specialist upgrade advice, 
to manage the HVAC operational improvements, and to install the energy monitoring system. Table 2 
provides an overview of the works completed. 

 

Table 2: Overview of libraries works completed 

Activity Thomastown Public Library Mill Park Public Library Lalor Public Library 

Lighting  Replace recessed halogen 
with 10W LED x27 

 Replace 26W recessed 
fluorescent with 14W CFL 
x9 

 Replace T8 fluorescent with 
T5 fluorescent x177 

 Replace exit sign lights with 
LED x11 

 Install motion sensors, PE, 
and other smart controls 
x10 

 Replace recessed halogen 
with 10W LED x12 

 Replace T8 fluorescent with 
T5 fluorescent x6 

 Replace exit sign lights with 
LED x5 

 De-lamp unused lights x2 

 Install motion sensors, PE, 
and other smart controls x6 

 Replace recessed halogen 
with 10W LED x48 

 Replace 26W recessed 
fluorescent with 14W CFL 
x45 

 Replace T8 fluorescent with 
T5 fluorescent x46 

 Replace exit sign lights with 
LED x7 

 Replace incandescent with 
CFL x5 

 Install motion sensors, PE, 
and other smart controls 
x10 

 Replace spotlight with 20W 
LED x5 
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Activity Thomastown Public Library Mill Park Public Library Lalor Public Library 

Heating & 
Cooling systems 

 Rebalance HVAC system 

 Adjust air-conditioning set 
points parameters to 
provide 20°C for heating 
and 24°C for cooling. 

 Adjust time schedules to 
library operating hours 
including, daylight saving 
times and holiday periods 

 Improved use of existing 
shutters for solar load 
reduction and investigate 
additional external shading. 
(Training Only) 

 Review the true between 
the Invensys and Daikin 
Systems and reinstate 
controls, then retro-
commission to ensure 20°C 
for heating and 24°C for 
cooling 

 Rebalance HVAC system to 
provide correct airflows to 
all parts of the building. 

 Adjust time schedules to 
library operating hours 
including, daylight saving 
times and holiday periods  

NIL – HVAC replacement 
project undertaken 
separate to this project 

Hot water 
service 

 Existing solar hot water 
system re-commissioned 
and reinstated to service 
the entire building. 

Not required Not required 

Monitoring  Online energy monitoring 
system installed 

 Online energy monitoring 
system installed 

 Online energy monitoring 
system installed 

 

Library Upgrade Technologies 

The Lalor, Thomastown and Mill Park libraries were constructed in 1985, 1992, and 2001 respectively. 
They were each built with standard lighting and air conditioning systems and have all had different 
renovations and upgrades over the years.  

Lighting 

The light fittings and lamps in the libraries were reflective of the age of the buildings, with a high 
proportion of incandescent, T8 fluorescent, and recessed halogen lights in use. These were replaced 
with proven energy efficient lights with equivalent outputs, including T5 fluorescent, compact 
fluorescent, and LED. 

Mill Park library was also found to have a high number of recessed high-output metal halide lights. 
These did not have an affordable and reliable energy efficient alternative at the time of scoping the 
project so they have been left in place. The rapid technology improvements in LED lighting in the past 
few years has led to a number of higher output products becoming available since this time, and 
Council will again consider upgrading these lights in the near future. 

Heating Ventilation Air conditioning and Cooling 

The HVAC systems had been set to maximize user comfort, but in many cases these settings were 
using far more energy than required to deliver this comfort, and in some cases were not achieving the 
comfort levels at all. This project conducted HVAC operational reviews, condition audits, and control 
optimization to reduce energy with minimal equipment upgrades. 
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At the time of this project, the HVAC system at Lalor Library had reached the end of its useful life and a 
project was underway to install a completely new system. HVAC adjustments were therefore not 
scoped for this site. 

Monitoring system 

All of the libraries had service control systems without real-time monitoring or energy management 
capabilities. The project installed simple submetering with remote login to enable this capacity. The 
system utilises CT clamp current meters with a centralized wireless data receiver, that sends 
information to a remote analysis hub. The results are accessible through a highly tailorable web-based 
user interface, so are available to Council and library staff. 

 

Technology Issues 

There were no issues relating to the technology used in this part of the project, except for those 
relating to the age and configuration of the existing control system at Mill Park Library and hot water 
system at Thomastown Library, as described above. Issues relating to the roll out of these works are 
included with the complete list of project issues, in Section 6 

. 
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4 Project Demonstration and Communications 
Activities 

A range of community engagement programs have been delivered through the first year of the energy 
efficient street lights and libraries project, designed to inform the community about the project and to 
encourage energy efficiency actions that they can take within the home. These activities were 
designed to be fun and attention-grabbing, as well as educational and informative.  

Two public art projects were completed with crucial links to the street light and library upgrades and 
to environmental issues in general. These projects provided an opportunity for the local community to 
actively participate in the creations, and the resulting installations provided an interesting angle for 
local media attention. 

More traditional forms of engagement and education were also undertaken, with energy efficiency 
workshops and presentations, and displays at major community events throughout 2014. 

The variety of activities included a wide cross section of the community and with the media coverage 
reached a very large audience across the City of Whittlesea. 

The objectives of the community engagement program were to: 

  Raise awareness of the project and Council’s sustainability program  

 Share learning through word of mouth and peer to peer learning 

 Enable the community to apply energy saving ideas in the home 

 

The program included the following activities: 

 Streetlight Project & Youth Art Launch 

 Library energy works and Yarn Bomb launch 

 Engagement and education delivered at the following community events: 

o “Totally Thomastown” Family Day 

o Lalor Community Connections Day 

o Recreate Space (school holiday activity) 

o City of Whittlesea Community Festival 
2014 

 Library Staff energy works consultation 

 Beyond Food waste Industry Forum 

 Ongoing Media and Communications program 

 

  

Figure 1 Education materials 
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4.1 Outcomes of Communications & Engagement Program 

A program evaluation was conducted, and a detailed list of the delivery modes, locations, audience, 
and key outcomes of each community engagement activity has been included in Appendix 1. Some of 
the key results of the program overall were: 

 Over 70 people actively participated in program activities, including young people (11-16yo), 
and seniors, with a broad range of cultural backgrounds represented among the groups 

 Over 100 community members were engaged in discussions about sustainability and energy, 
and the project, at the community events and workshops 

 Library staff and local business operators were involved in direct discussions about the project 
and energy efficiency 

 The two art project unveilings provided a human-story based introduction to the underlying 
purpose of the project and resulted in excellent media uptake 

 Four stories were run in local newpapers, with distribution to over 70,000 residents 

 Ongoing coverage on the Council website, in the Civic Centre foyer, and through staff bulletins 
has raised awareness among community visitors and staff 

 The total cost of these activities has come in under its budget of $16,200 – only 0.6% of the 
total project cost (not including staff time). 

 

Figure 2 Northern Weekly article 

The various activities were also very 
successful in drawing media 
attention to the energy efficiency 
works.  
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4.2 Industry and Local Business involvement 

The program also sought to engage with local business and industry. This was achieved by attending a 
local industry workshop (see Appendix 1), and employing small/medium sized local businesses to do 
works. Local services employed included the mechanical and electrical service providers for the library 
works, the energy optimization consultants for this work, and the installation crew responsible for 
installing the street lights. 
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5 Outcomes and Benefits of the Project 
This project has delivered a range of benefits to Council and the community. The great reductions in 
energy usage in the operation of street lights and in the three libraries has delivered measurable 
financial benefits that will be passed on from Council to the community, and has reduced the annual 
greenhouse gas emissions associated with this energy use.  

Through the innovative engagement program this project has also helped to increase community 
awareness around energy efficiency issues and provided opportunities for a range of people to be 
involved in enriching community activities. 

 

5.1 Energy efficiency Results 

The energy efficiency results from this project are substantial, as shown in Table 3. Electricity savings 
alone amount to $321,235 per annum. Provided that the network distributor Ausnet Services do not 
change their maintenance charges (OMR), another $1566,787 may be added to those savings. 

For a full description of the project energy efficiency improvement refer to Appendix 2. 

Table 3 Energy Efficiency Results Summary 

 Energy, kWhr.pa 
Electricity 

Cost 
Savings 

GHG 
Emissions 
Savings, 
tCO2e 

Electricity and 
Maintenance 
Cost Savings 

#
 Activity Original 

Adjusted* 
Final Savings 

STREETLIGHTS       

Replace MV with T5  
(qty = 4815) 

2,088,735 666,650 1,422,086 $227,534 1,906 $326,336 

Replace MV with LED  
(qty = 723) 

308,933 70,623 238,311 $38,130 319 $65,448 

Replace Bourke Hill MV with 
Bourke Hill LED (qty = 862) 

346,803 103,172 243,631 $38,981 326 $69,648 

Subtotal 2,744,472 840,444 1,904,027 $304,645 2,551 $461,432 

LIBRARIES 
   

 
  

Upgrade lighting, Lalor 199,527 190,687 8,840 $1,414 $1,414 $1,414 

Upgrade lighting and HVAC, 
Mill Park 

41,320 358,474 52,846 $8,455 $8,455 $8,455 

Upgrade lighting, HVAC, and 
repair HWS, Thomastown 

266,212 224,209 42,003 $6,720 $6,720 $6,720 

Subtotal 507,059 773,370 103,689 $16,590 $16,590 $16,590 

TOTAL 3,251,531 1,613,814 2,007,716 $321,235 2,687 $478,023 

* Energy savings from the new HVAC system installed at Lalor library and 28kW solar PV system at Mill Park 
library have been excluded from these calculations. 
#
 May vary depending on Network Distributor maintenance charges 
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5.2 Streetlight bulk replacement program 

Although the energy efficiency results and greenhouse gas emissions reductions were similar, the 
observed project outcomes were slightly different than expected, as indicated in Table 4.   

 

Table 4 Street light bulk replacement activity outcomes 

Outcome Expected at 
start of project 

Variation 
estimates* 

Observed 
results 

Number of Standard 80W and 125W mercury 
vapour lights changed to 2x14W and 2x24W T5 

6900 4815 4815 

Number of Standard 80W mercury vapour lights 
changed to LED 

0 3,185 723 

Number of Non-standard 80W mercury vapour 
lights changed to LED 

0 0 862 

Energy reduction (MWh) 1,640 2,325 2,007 

GHG emissions saved per year (tonnes) 2,148 3,046 2,629 

GHG emissions saved over life of assets (tonnes) 42,968 60,915 52,583 

Financial savings over life of assets $5,248,000 $7,440,000 $6,422,400 

*Note that the expected outcome figures reflect those provided in the original project plan These were 
subsequently amended to include the use of LED technology with approval from the Commonwealth 
Government via a Deed of Variation. 

 

Reaching targeted numbers of street light replacements has been a common issue faced by other 
councils during similar street lighting upgrade projects in Victoria. The differences in the expected and 
observed number of lights for this project arose due to inconsistencies in the early GIS summary data. 
The original project plan, deed of variation and design were based on this data. It was not until 
installations were well underway that it became apparent that this data was different to what actually 
existed in the field and there were far less mercury vapour lights on standard poles than expected. 

Council replaced all mercury vapour lights on standard poles as agreed with CEEP but due to these 
data errors this was below the expected target. Council sought to get as close as possible to the 
original target by adding mercury vapour lights on non-standard poles. 

The other difference in final outcomes is the inclusion of LED lights. LEDs were not included in the 
original expected targets because when the project was being planned there were no LED luminaires 
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approved for the AusNet networks. Council therefore intended to use fluorescent lights to replace the 
existing 80W MV lights.  

In mid-2014, LED luminaires were approved for use in the Whittlesea City Council distribution areas. 
Council assessed the relative benefits offered by fluorescent and LED technologies and determined 
that while LED luminaires incurred a higher initial capital cost, there were sufficient whole-of-life 
operational benefits to justify using LED luminaires for the later stages of the bulk conversion project. 
For example, the LED has 20% energy efficiency over the current fluorescent lighting options (T5 or 
CFL). 

The project plan was therefore amended to allow for lights to be changed to LEDs in the later stages, 
and Council received approval to amend the CEEP funding agreement.  

Note that the assumptions used to calculate the expected financial savings and greenhouse gas 
emission reductions have also changed since the original project plan was created. In particular, 
electricity prices have not been growing at the rates anticipated in 2013, and the model has been 
updated to reflect this. The model also uses an updated emissions factor. The methodology for  
calculating energy efficiency in street lighting is included in Appendix 3. 

 

5.3 Library Upgrade Works 

Energy Efficiency Outcomes 

The upgrades carried out at the libraries achieved energy reductions of 103.7 MWhr per annum, which 
leads to reduction in the operating costs for those libraries of $16,590 per year. This exceeds the 
forecast energy savings by over 30%, as shown in Table 5.  

Energy consumption figures for buildings can simply be attained from billing records, which allows for 
simple comparisons of energy use before and after works are completed. However specific systems 
within the building are not itemized on a bill, which can make it difficult to isolate the cause of changes 
energy consumption. Bills are also usually issued quarterly, so real-time (daily, hourly, instantaneous) 
information is not discernable from this source. 

This project included the installation of a live-stream energy monitoring system, taking data from sub-
metering on each switchboard within each of the libraries. This system enables trend data to be 
downloaded and patterns analysed.  

Figure 3 shows monthly energy data for each of the libraries over a number of years. The decrease in 
energy use at each library after the works from this project are apparent, as is the effect of other 
works such as the installation of solar PV and the replacement of the HVAC system at Lalor Library. 

Note that the winter energy consumption at Mill Park Library increased again in 2015 due to unrelated 
user conditions. This highlights the need to continue to monitor site energy use and engage with user 
groups beyond the life of an energy efficiency program. 
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Table 5 Metered energy consumption for each library 

 Thomastown Mill Park Lalor Total 

Metered energy consumption     

2013/14 266,212 411,320 199,527  

2014/15 224,209 319,438 147,355  

Difference 42,003 91,881 52,172  

Other projects influencing result     

Lalor library HVAC replacement *
 

  43,332  

Solar panel installation
# 

 39,036   

Energy efficiency program result, kWhr 42,003 52,845 8,840 103,688 

Energy efficiency program result, t.CO2-e 54.6 68.7 11.5 134.8 
Forecast energy annual reduction 44,102 20,271 4,744 69,117 

Difference from forecast -2,099 32,574 4,096 34,571 

* Lalor library HVAC savings based on Engineers forward projections. 

# 
The solar PV energy data is sourced from submetering on the system invertor. PV systems at Thomastown and Lalor 

Libraries were installed in 2015/16 so will not affect this result. 

 

 

Figure 3 Library energy consumption trends 
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Staff Engagement and User Comfort 

A series of staff consultation sessions were undertaken as part of the library energy efficiency works. 
This was done to ensure that user comfort was also a focus of the works, and feedback from staff at 
the end of the work indicated that conditions had improved in several areas.  

The approach taken was to speak with all staff at the libraries. This helped to uncover as many 
occupancy comfort issues as possible, but also opened discussions about energy efficiency with this 
group. In doing so, the staff were better equipped to help Council deliver the message of energy 
efficiency to library users at the community engagement sessions subsequently held at the libraries. 
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6 Implementation, Issues & Lessons Learnt 

6.1 Street lights 

Implementation of the street light bulk replacement program was managed by Ironbark Sustainability, 
under a contract agreement with the Municipal Association of Victoria (MAV). Ironbark Sustainability 
provided program design, technical advice and contractor management services. Accredited street 
light workers Overhead Maintenance Services (OHMS) were appointed by Council to install the lights, 
and three companies on the MAV’s street light bulk supply panel were appointed to supply luminaires 
to the City of Whittlesea. These companies and their contractual arrangements are shown in Figure 4. 

 

Figure 4 Project delivery partners 

 

 

Changing the street lights themselves is a straight-forward exercise, however designing the program 
and administrating the information flow is complex.  

Street lights in Victoria assets are owned by network distributors, whilst the electricity and 
maintenance costs associated with operating them is charged to local councils. Modifications to these 
assets are completed with the permission of the distributors, under a Network Modification 

City of Whittlesea 
Program lead 

Overhead Maintenance 

Services 
Installation contractor 

Ironbark Sustainability 

Project Technical Services 

Municipal Association of 

Victoria 

Street light bulk purchase 

agreement 

Artcraft Group, 

Streetworx, Gerard 
Street light suppliers 

Project oversight 
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Agreement. Administration fees and asset depreciation value apply to the establishment of this 
agreement. 

To start the program design, data containing the location and type of each street light is obtained from 
the network distributor and keyed maps for replacing the lights are generated (see Figure 5). These 
maps are provided to the installers in stages throughout the course of the program.  

Once the lights are changed a revised data set containing information about the new lights is returned 
to the distributor via their data management contractors. This data set is used by the distributor to 
calculate the electricity and maintenance bills for Council, and there is a lag time between the receipt 
of this information and their system update. 

As each “map” is completed, the installers send an invoice to Council. The works are checked and 
audited with the assistance of program advisors Ironbark Sustainability before payment.  

The processes put in place for managing the above process were effective, however a number of 
quality and supply availability issues were encountered during the implementation of this project. 
Several of these issues caused delays and required significant project management resources to 
resolve.  

 

Figure 5 Example of a street light replacement map 
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Site and technology specific problems – Street lights 

Overall the street light bulk replacement program was a success, however some minor issues relating 
to stock quality and control, GIS data estimates, and discrepancies in between mapped assets and 
actual lights caused some delays. In all cases these issues were resolved satisfactorily, but required 
additional project management effort to do so. 

The following is a list of the most notable issues encountered: 

 The CEEP target of 8000 lights (estimate) was not reached due there being less 80W and 125W 
MV lights on standard poles available in the municipality than originally estimated from GIS 
data. 

 The project initially commenced prior to LEDs being approved for installation in the AusNet 
Services distribution area. Therefore, the initial stages used fluorescent lights to replace the 
inefficient MV lamps. Once LEDs became available for this distribution area, the following 
stage was amended to allow for the use of LEDs lights rather than their less efficient 
fluorescent counterparts. 

 There were some inaccuracies in the GIS data that was provided by AusNet Services. This 
meant that in some cases, crews found that lights scheduled for replacement did not actually 
have to be replaced. For example, lights may have already been upgraded to more energy 
efficient light types or were found to not exist in the field.  

 A number of the new T5 lights were found to be faulty and were returned to the manufacturer 
for replacement. Further issues arose when it was unclear whether the faults were caused by 
manufacturer defect or mishandling, and the project management resorted to independent 
testing to resolve the issue. This caused some delays in stock supply and installation, but did 
not compromise the final outcome of the project. A Patents claim on the products also caused 
delays.  

 Seven decorative LED lights were found to be faulty and in need of replacement after they had 
been installed and replacement took an unacceptably longer time to be delivered. This caused 
delays to the stage completion as the installation contractors were left waiting for stock to 
complete their work. 

 There were a number of complaints from residents regarding faulty lights and these were 
promptly replaced by OHMS.   

 There was also a resident complaint about the new lights being too dark and no longer serving 
their driveway. This is due to the improved distribution of light from the LEDs, whereby light is 
directed along the road reserve (property boundary to property boundary) rather than spilling 
back and forwards into properties. The majority of the community network members 
appreciate the changeover project.  

 There were some issues early on with map, data and stock management by the installation 
contractor. This caused difficulties in confirming where works had been completed and how 
many lights were installed but was resolved in later stages with improved tracking methods 
and more regular progress meetings. 

 A number of lights replaced in one area required rewiring and the installation of spigot 
adaptors to install the new lights. 
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6.2 Library Upgrades 

Project Operation, Mechanism and Processes  

The Lalor, Thomastown, and Mill Park libraries are run by Yarra Plenty Regional Libraries (YRPL). 
Council recognized that the best implementation results, and smoothest implementation would be 
achieved with YRPL’s continual involvement. Similarly, Council has a number of building services 
contractors appointed to maintan all Council buildings, including the libraries, and so representatives 
of these organisations were also closely involved in the project, and where appropriate, were 
appointed to carry out the works. 

The project was managed by Council staff with the assistance of the appointed specialist energy 
efficiency organization, BPO Services. 

 

Site and technology specific issues - Libraries 

These libraries each contain different heating cooling air-conditioning and ventilation (HVAC) systems 
that vary in age and condition.   

 Mill Park Library had two HVAC control systems installed in series, neither of which were intuitive 
for the user. An initial controls mapping and re-issue of user instructions had to be conducted prior 
to energy efficiency works. This was necessary for the mechanical services team to make the 
operational setpoint adjustments that formed part of this work. 

 Communication between the different contractors involved in maintaining and optimizing the 
library buildings was difficult at times. 

 A year after this project was completed new user requests led to some of the HVAC setpoints 
being reverted to their positions prior to the energy efficiency upgrades. This eroded some of the 
energy efficiency gains made previously. 
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7 Budget 
Despite the changes in scope, the final expenditure is $ 136,250 under the original budget. Changes 
that affected the budget included: 

 Significant price reductions for both parts and labour costs between the time the original 
budget was developed and the time of tendering. 

 Significantly different mix of light technologies and quantities found during project roll out 
compared to original data used for project planning. 

 Minor additional costs to investigate cause of part failures. 

 Slightly higher costs to improve library HVAC systems. 

 Slightly lower costs for delivering community engagement activities. 

The total project expenditure by activity is shown in Table 6. 

 

Table 6 Project Expenditure 

Activity/Item 2013/14 2014/15 2015/16 Project Total 

STREETLIGHT BULK REPLACEMENT 
   

  

Street light luminaire supply $255,643 $396,476 $909,875 $1,561,994 

Labour & Installation Fees $83,572 $248,432 $144,498 $476,502 

Technical expert consultants $40,333 $68,017 $26,674 $135,023 

Network Distributor Charges $257,330 $0 $0 $257,330 

Subtotal $636,878 $712,925 $1,081,047 $2,430,849 

LIBRARY UPGRADES 
   

  

Libraries Audits $33,591 $4,111 $0 $37,702 

Indoor lighting upgrades  $36,962 $0 $0 $36,962 

HVAC controls upgrades  $24,731 $6,095 $0 $30,826 

Solar HWS recommissioning $3,510 $0 $0 $3,510 

Subtotal $98,794 $10,205 $0 $108,999 

COMMUNITY ENGAGEMENT 
   

  

Community engagement activities 
and public communications 

$2,278 $3,440 $0 $5,718 

Project display and energy efficiency 
resources 

$2,350 $0 $0 $2,350 

Subtotal $4,628 $3,440 $0 $8,068 

PROJECT MANAGEMENT 
   

  

Staff costs $66,640 $23,713 $17,574 $107,927 

Subtotal $66,640 $23,713 $17,574 $107,927 

Total Project Expenditure $806,939 $750,283 $1,098,621 $2,655,843 
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8 Project Processes  

8.1 Key Challenges and Learnings 

The City of Whittlesea, with other Victorian councils, has been investigating options for a street 
lighting “bulk change” for nearly a decade and it has only been in the last few years that these projects 
have become mainstream. General processes have become more streamlined given the increased 
number of projects throughout the state and the fact that the asset owner (AusNet) have now been 
fully engaged and were familiar with how these projects are implemented. Nevertheless, there were 
still components that were complex mainly due to the project involving a large number of diverse 
stakeholders; the fact that Council did not own the assets they were seeking to change; multiple 
funding streams; and the relative size of the project. 

Inconsistencies in street light GIS data led to confusion over the quantities of lights available to be 
changed in the area, which in turn led to changes in scope along the way. 

The approval of a newer, better luminaire technology part way into the project also led to scope 
changes. This positive change was only possible thanks to the flexibility of the Department and of 
Council’s own project management systems. 

On one occasion there were difficulties in determining fault between supply and installation 
contractors when lights failed. This caused program delays and drew significant resources that may 
have eventuated had a single supply and install agreement been made. Additional management was 
also required to improve document control with one contractor, again something that may have been 
avoided with different requirements at the procurement stage. 

The funding received from the Australian Government allowed this program to go ahead much sooner 
than it might have otherwise, and each year this kind of work is delayed is a missed opportunity to 
save public money.  

Overall the benefits of this project have far outweighed the challenges in its implementation. 
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9 Conclusion 
This project was the largest energy reduction project in the City of Whittlesea’s history. Although this 
project has had challenges, the results have been extraordinary, with energy reductions of over 2,007 
MJ and operational savings worth an estimated $478,023 per year. These funds will be reinvested into 
Council services, improving the organisation’s economic output for Council and ultimately providing 
benefit to the community. 

This project also delivered enriching community engagement activities that were worked into existing 
Council programs. Delivering program promotion at existing community events and adding an energy 
efficiency theme to Council’s youth and arts programs provide excellent outcomes across multiple 
services areas. The novelty of some of these activities also drew a higher level of media attention for 
this project than might otherwise have been. 

The project was not without challenges but the benefits have been substantial, and this project is 
evidence of the great outcomes that can be achieved with programs that are delivered cooperatively 
by different levels of government. 
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10 APPENDIX A  
Community Engagement Activities and Outcomes 

 The following table shows the delivery modes and detail of each activity associated with the program, 
and provides an evaluation of the success of the communications and engagement program overall. 

Activity Description Participants 
Media 
/comms 

Outcome 

STREETLIGHT PROJECT LAUNCH 

 “Streetlight Project 
& Youth Art 
Launch” 

Date: 7 April 2014 

Venue: High Street, 
Thomastown 

Attendance: 40 
+media 

Community members were 
involved in the delivery of 
accompanying artworks 
and attended the events. 

The project was launched 
with unveiling of youth art 
project by the Mayor. A 
media release was 
distributed, and local 
newspaper photographers 
were in attendance.  

 

Local youths; 
Council Youth 
Services Team 

Northern 
Weekly and 
Whittlesea 
Leader 

Council 
website 

Council 
media 
release 

Council staff 
bulletin 

Stories were 
subsequently run in 
the papers. 

Tying the art program 
in to this work was 
well received by the 
participating young 
people, and generated 
far more media 
interest than the 
streetlight project 
would have on its 
own.  

LIBRARY WORKS LAUNCH 

Library energy 
works and Yarn 
Bomb launch 

Date: Tuesday 16 
September 2014 

Venue: Mill park 
Library 

Attendance: 60 
+media 

Community members were 
involved in the delivery of 
accompanying artworks 
and attended the events. 

The yarn bomb project was 
unveiled by the Mayor, 
with a speech that 
explained the connection 
to the library upgrade 
works. A media release was 
distributed, and local 
newspaper photographers 
were in attendance. 
Posters inside the library 
further explained the 
connection and the project. 

Seniors; local 
craft groups; 
council staff; 
library staff 

Northern 
Weekly 

Whittlesea 
Leader 

Council 
media 
release 

Council staff 
bulletin 

This activity generated 
substantial community 
participation and 
community interest, 
and generated far 
more media interest 
than the library 
upgrade project would 
have on its own.  

Stories were 
subsequently run in 
the papers, including 
front page of the 
Northern Star. 
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Activity Description Participants 
Media 
/comms 

Outcome 

COMMUNITY ENGAGEMENT EVENTS 

1.  “Totally 
Thomastown” 
Family Day 

Date: 1 March 2014 

Venue: Thomastown 
Library & 
Community Centre 

Attendance: 200 

Displays to promote the 
project and sustainability 
programs more generally; 
Interactive energy 
efficiency displays 

Project materials including 
energy efficiency 
information were provided 
to participants. 

Local family 
groups; 
residents of all 
ages and 
backgrounds 

Local library 
users 

Thomastown 
Community 
House 
newsletter 

Visitors took 
materials, investigated 
the lighting display, 
and asked questions 
about the project and 
energy efficiency in 
the home. 

Specific questions 
about in-home energy 
use were addressed by 
Council staff and 
further resources 
provided where 
appropriate. 

 

2. Lalor Community 
Connections Day 

Date: Saturday 22 
March 2014 

Venue: Lalor Library 

Attendance: 500  

 

Displays to promote the 
project and sustainability 
programs more generally; 
Interactive energy 
efficiency displays 

Project materials including 
energy efficiency 
information were provided 
to participants. 

Multicultural 
residents and 
family groups 

Local library 
users 

Thomastown 
Community 
House 
newsletter 

Visitors came to the 
stand and took 
reference materials, 
and asked questions 
about the project and 
energy efficiency in 
the home.  

An energy efficiency 
demonstration was 
given, providing 
information and 
answering questions 
from approximately 30 
audience members.  
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COMMUNITY ENGAGEMENT EVENTS (Continued)  

Recreate Space 
(school holiday 
activity) 

Date: 29 September 
2014 

Venue: Mill park 
Library 

Attendance: 10 

Presentation on energy 
efficiency before 
scheduled school holiday 
activity started. 

Project materials including 
energy efficiency 
information were provided 
to participants. 

School-aged 
children 

Local library 
users 

School 
holiday 
participants 

Presentation to the 
group before their 
recycled materials 
craft activity about 
sustainability & waste, 
and the energy 
efficiency work at the 
library. Little interest 
shown at the time, 
however some took 
the home 
sustainability booklets 
at the end of the 
session.  

City of Whittlesea 
Community Festival 
2014 

Date: 16 March 
2014 

Venue: Whittlesea 
Public Gardens, 
Thomastown 

Attendance: > 
10,000  

Displays to promote the 
project and sustainability 
programs more generally; 
Interactive energy 
efficiency displays. 

A “knitting station” was set 
up, to teach 
knitting/crochet and entice 
participants for the yarn 
bomb project 

All community Local 
newspaper 
ads 

Council 
media 
release 

Council 
website 
story 

More than 60 visitors 
approached the stand 
to discuss energy 
efficiency and other 
sustainability issues. 
Two boxes of 
sustainable homes 
booklets and 40 
project related fliers 
were distributed.  

18 people signed up to 
participate in the 
“light craft” yarn 
bomb project.  
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LIBRARY STAFF AND INDUSTRY ENGAGEMENT ACTIVITIES 

Library Staff energy 
works consultation 

Date: Feb-June 2014 

Venue: Mill Park, 
Thomastown, and 
Lalor Libraries 

Attendance: >30 
staff 

Direct engagement with 
staff about energy 
efficiency works at the 
libraries and materials 
available to them and 
residents through the 
libraries 

Library staff  n/a Energy consultants 
and Council staff 
attended library staff 
meetings before and 
after the energy 
efficiency upgrade 
works to explain what 
was happening, how it 
helped and why it was 
important. Resources 
for community were 
introduced and 
explained.  

Feedback from staff 
was overwhelmingly 
positive. It was hoped 
that these interactions 
would lead to more 
promotion of existing 
energy efficiency 
materials for the 
community available 
at the library, but we 
are unable to obtain 
evidence/stats. 

Beyond Food waste 
Industry Forum 

Date: 27 March 
2014 

Venue: City of 
Whittlesea Civic 
Centre 

Attendance: 30 

Displays to promote the 
project set up at the 
forum. 

Energy efficiency materials 
were made available to 
participants. 

Business 
operators in 
BFW Program 

n/a Project information 
banners seen by local 
food industry business 
representatives. 
Further energy 
information was made 
available but had a 
low uptake.  
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OTHER COMMUNICATIONS 

Ongoing; various 

formats 

Website presence; foyer 

screen display; local 

newspaper column 

updates; internal 

communications for 

Council staff 

Community Local 
newspaper 
column 

Council 
website  

Foyer 
screens 

Staff news 
bulletin 

A comprehensive 

program of 

communicating the 

project and its 

intended outcomes 

has been running 

since early 2014. 

Some aspects, such 

as the project 

explanation on the 

website and energy 

efficiency banners 

on the tv display in 

Council’s foyer will 

remain in place until 

the project finishes, 

others are published 

as/when 

appropriate. 
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11 APPENDIX B  
Project Energy Efficiency Improvement Template 

Table 7 

PROJECT TITLE  Energy Efficient Street Lighting Bulk Changover  PROJECT ID CEEP2013 

FUNDING RECIPIENT Whittlesea City Council DATE 5 April 2016 

 

Building, Facility or Site 1 

Name of Building, Facility or Site 1 Street light bulk replacement program 

Location (address) 

The project included streets in the suburbs of Beveridge, 

Bundoora, Donnybrook, Doreen, Eden Park, Epping, Humevale, 

Kinglake West, Lalor, Mernda, Mill Park, South Morang, 

Thomastown, Whittlesea, Wollert, Woodstock and Yan Yean. 

Type of building, facility or site Street lights 

Activity Type and Measure Street lighting replacement 

Energy Efficiency Estimate Method 

Figures are based on real street light data – bills and number of 

lights. As there is essentially one technology change (80W Mercury 

Vapour to 18W LED lights*) it is very simple to determine savings. 

Inputs are very straightforward – the number of lights (from 

council electricity bills) multiplied by wattage of each light. 

The methodology for the calculation of energy volumes for 

unmetered supplies such as street lighting is set out in the National 

Energy Market (NEM) Metrology Procedures, which are managed 

by the Australian Energy Market Operator (AEMO). The 

methodology relies on knowledge of the energy consumption of 

each type of approved load at an unmetered connection point. The 

values for assumed energy consumption are obtained from power 

consumption tests. The outcomes of these tests are agreed upon 

by AEMO, responsible persons, Registered Participants and other 

relevant parties. The results are then presented and published in 
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load tables managed by AEMO. The load tables must be updated 

whenever a new unmetered device comes into use. It is from these 

load tables that retailers and network service providers are able to 

calculate energy use from unmetered supplies. This is undertaken 

by maintaining an inventory of bulbs for each council so that costs 

can be appropriately allocated. 

There were : 6,400 x 80W Mercury Vapour Lights 

To calculate baseline energy use the calculation is: 

Number of Lights x Wattage x 365 (days/year) x 11.94 (hours 

operational per day based on the regulations cited above) / 1000 

(to get to kWh). 

* Please note the difference between nominal and total wattage of 

a lamp. The nominal wattage includes only energy use of the lamp. 

The total wattage includes the energy consumed by the control 

gear, or ballast, of the luminaire. It is this total wattage that is 

more relevant. The 80W Mercury Vapours have a nominal wattage 

of 80W but total wattage of 95.8W. The 18W LEDs have a nominal 

wattage of 18W but a total wattage of 21.9W. The 2*14W 

Fluorescents have a nominal wattage of 28W but a total wattage of 

30.5W while the 2*24W Fluorescents have a nominal wattage of 

48W but a total wattage of 47W. 

Baseline Energy Usage 2,672,038 kWh (9,619,338 MJ) per annum 

Baseline Energy Efficiency 

Council's lighting stock primarily comprised standard 80 Watt 
mercury Vapour lights (80W MV), which uses around 77% more 
energy than more efficient technologies that are currently 
available and approved: 

Kilometres of roads that are P category: 685 km 

Number of P lights: 6,400 

Energy consumption: 9,728,107 MJ 

Energy consumption per km of road per year: 14,202 MJ/km/Year 

Energy consumption per km of road per day: 38.9 MJ/km/Day  

Note this project only refers to Pedestrian Category, or “P 
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Category” roads. P Category roads are also known as minor roads. 

The objective of P Category lighting is to provide a lighted 

environment where due to the low vehicular traffic flow the visual 

requirements of pedestrians are dominant. To accomplish this, it is 

necessary to illuminate both the roadways and the surrounding 

verges to allow pedestrians to identify obstructions, and to aid 

motorists in recognising that pedestrians may be present. The 

lighting levels are far lower than for Major Road lighting (or “V 

Category” or “Vehicle Category”) and the design is based upon the 

amount of light falling on the road reserve (boundary to 

boundary). The above requirements are considered achieved if the 

lighting is designed and installed according to the requirements of 

the Australian/New Zealand Standard AS/NZS 1158 “Lighting for 

roads and public spaces” (Category P – sub-categories P1 – P5). 

Energy Efficiency Improvement 

Energy savings from street lighting are very easy to predict because 
the exact number and type of lights and their operating conditions 
are well known, and do not change as it is regulated by AEMO (see 
above). 

The new lights are T5 Fluorescents and 18W LEDs. 

To calculate new energy use the calculation is: 

Number of Lights x Wattage x 365 (days/year) x 11.94 (hours 
operational per day based on the regulations cited above) / 1000 
(to get to kWh). 

The new energy use is 3,087,605 MJ per year. 

This project will therefore save 6,640,502 MJ per annum, which 

amounts to a saving of 68% relative to the existing lights that 

would be replaced. 

Energy savings per km of road per year are 14,202 MJ/km/Year. 
Energy savings per km of road per day are 38.9 MJ/km/Day 

Reporting Data (Measuring Energy 

Efficiency and Additional Data) 

Council has a total of 685 km of P-Category roads specific to this 
project 

Average hours of operation of lights per day: 11.94 hours 

Percentage of the day lights are operational: 49.8%  

Assumptions 
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 Energy price decreases by 0.7% per year from 2014 to 2021, 
then increases by 5.45% per year for 10 years, then increases 
by 2.86% per year subsequently. 

 OMR prices are as stipulated in AER Determinations and data 
from Ausnet services 

 All savings and cost figures are GST Exclusive;  

 Operating hours of lights are 11.94 hours per day in Vic 

Cost of Activity $2,512,933, with $1,162,316 provided by CEEP 

Estimated Cost Savings $461,432 per year. 

 

   

Building, Facility or Site Library energy efficiency upgrades 

Name of Building, 

Facility or Site 1 

Site 1 

Lalor Library energy 

efficiency upgrades 

Site 2 

Mill Park Library energy 

efficiency upgrades 

Site 3 

Thomastown Library 

energy efficiency upgrades 

Location (address) 

Lalor Library - 2A May 

Road, Lalor VIC 3075 

Mill park Library - 394 

Plenty Road, Mill Park 

VIC 3082 

Thomastown Library - 52 

Main Road, Thomastown 

Vic 3074 

Type of building, 

facility or site 
Public library Public library Public library 

Activity Type and 

Measure 

Lighting upgrades. 

Energy monitoring 

system installed. 

Lighting upgrades, 

HVAC systems controls 

& set point optimisation. 

Energy monitoring 

system installed. 

Lighting upgrades, HVAC 

systems controls & set 

point optimisation, and the 

re-commissioning of an 

existing solar hot water 

system. Energy monitoring 

system installed. 

Energy Efficiency 

Estimate Method 

Billing data and energy 

monitoring system 

usage trends compared 

for the years before and 

after works completed. 

Billing data and energy 

monitoring system 

usage trends compared 

for the years before and 

after works completed. 

Billing data and energy 

monitoring system usage 

trends compared for the 

years before and after 

works completed. 
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Baseline Energy Usage 
199,527 kWhr per 

annum 

411,320 kWhr per 

annum 

266,212 kWhr per annum 

Baseline Energy 

Efficiency 

449 MJ per m
2
/annum 

(1,616MJ per annum) 

740 MJ per m
2
/annum 

(2,664MJ per annum) 

599 MJ per m
2
/annum 

(2,156MJ per annum) 

Energy data source 

Metered and billed data for 2013/14 (baseline) and 2014/15 (final).  

Works were completed in May 2014 so these dates are reflective of before and 

after works were complete, with minimal other variables. 

Energy Efficiency 

Improvement 
20 MJ per m2  .annum* 95 MJ per m2  .annum* 95 MJ per m2  .annum 

Reporting Data 

(Measuring Energy 

Efficiency and 

Additional Data) 

Total area 1600m2 

Hours of operation  

Mo-Th 10am-8:30pm 

Fr-Sa 10am-5pm 

Sun 1pm-5pm 

Date of construction 

1985 

Total area 2000m2 

Hours of operation 

Mo-Th 10am-8:30pm 

Fr-Sa 10am-5pm 

Sun 1pm-5pm 

Date of construction 

2001 

Total area 1600m2 

Hours of operation 

Mo-Th 10am-8:30pm 

Fr 10am-5pm 

Sa 10am-1pm 

Sun closed 

Date of construction 1992 

Cost of Activity $20,390 $25,984 $37,070 

Estimated Cost Savings $1,414 per annum $8,455 per annum $6,720 per annum 

* Note that additional works at the Lalor and Mill Park libraries done outside of the CEEP-funded 
program added further energy reductions. The results shown are from the CEEP-funded works only.  
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12 APPENDIX C 
Methodology for Calculating Energy Efficiency 
Outcomes 

Determining the energy efficiency and cost savings for street lighting projects is straightforward. Street 
lighting is an “unmetered load” with energy usage managed by the Australian Energy Market Operator 
(AEMO). The lights are all “standard”, all the same model and wattage, and all un-metered. So the 
procedure for determining the energy consumption is specified in Parts A and B of the National 
Electricity Market (NEM) Metrology Procedures. This means that the electricity use of the old and new 
technology and the energy efficiency savings are known in advance and guaranteed.  

The methodology for the calculation of energy volumes for such unmetered supplies is set out in the 
National Energy Market (NEM) Metrology Procedures, which are managed by the AEMO. The 
methodology relies upon knowledge of the energy consumption of each type of approved load at an 
unmetered connection point. The values for assumed energy consumption are obtained from power 
consumption tests. 

The outcomes of these tests are agreed upon by AEMO, responsible persons, Registered Participants 
and other relevant parties. The results are then presented and published in “load tables” managed by 
AEMO. The load tables must be updated whenever a new unmetered device comes into use. It is from 
these load tables that retailers and network service providers are able to calculate energy use from 
unmetered supplies. This is undertaken by maintaining an inventory of lights for each council so that 
costs can be appropriately allocated. 

AEMO provides a list of unmetered loads for each state under its jurisdiction. These loads are then 
used by the electricity distribution business to calculate energy usage for each load type. Ausnet 
Services multiply the load by the sunset to sunrise hours in that region over the relevant time in order 
to calculate total kWh.  

 

Baseline energy usage  

Baseline energy usage and efficiency outcomes have been calculated using the same methods and 
factors used by AusNet Services and Ironbark Sustainability. These have been checked against power 
and maintenance bills. 

Inputs are simply the number of lights (from council electricity bills) multiplied by wattage of each 
light. To calculate baseline energy use the calculation is: 

Number of Lights x Wattage x 365 (days/year) x 11.94 (hours operational per day based on the 
regulations cited above) / 1000 (to get to kWh). To convert to MJ, multiply by 3.6. 

The following table shows the inputs used to calculate the baseline energy consumption for the City of 
Whittlesea street light bulk replacement program. 
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Number of 80W MV Lights changed  6223 

Wattage of 80W MV  95.6 

Number of 125W MV Lights changed  177 

Wattage of 125W MV 142 

Operating hours of lights in Victoria 11.94 

Baseline energy use per annum (kWh) 2,702,252 

Baseline energy use per annum (MJ) 9,728,107 

 

Projected efficiency improvements 

Energy savings from street lighting are very easy to predict because the exact number and type of 
lights and their operating conditions are well known and do not change. The new lights are 18 Watt 
LEDs and ‘T5’ Fluorescents. To calculate new energy use the calculation is: 

Number of Lights x Wattage x 365 (days/year) x 11.94 (hours operational per day based on the 
regulations cited above) / 1000 (to get to kWh). Multiply by 3.6 to convert to MJ 

The following table shows the inputs used to calculate the final energy consumption for the City of 
Whittlesea street light bulk replacement program. 

Number of new LEDs 1585 

Wattage of new LEDs 21.9 

Number of new 2*14W T5s 3892 

Wattage of new 2*14W T5s 30.5 

Number of new 2*24W T5s 923 

Wattage of new 2*24W T5s 47 

Operating hours of lights in Victoria 11.94  

New energy use per annum (kWh) 857,668 

New energy use per annum (MJ) 3,087,605 

 

The difference between baseline and final energy is the amount saved through this activity. This 
project will save 1,844,584 kWh per year (6,640,502 MJ), which amounts to a saving of 68% relative to 
old inefficient lights that have been replaced. 

 

Projected financial savings  

At an average electricity tariff of $0.16/kWhr, the above energy savings amount to $295,133 per 
annum. Operation and Maintentance charges make up the balance of the expected savings from this 
activity. 
 


