
  
                                                                          

 
 
 
 

  
 

June 2008 
 
 
 

 
 

          

 
Sustainable Public Lighting Testing Program  

  



���������	
�	�
�����

���
���
��������	������������������������������������������������������������
� �������	�  

  2 of 41 

 
 

1. Executive summary and recommendations 
 
This report provides the results of a testing program for street lighting control 
systems and their implications for sustainable public lighting. The testing program 
was carried out by Ironbark Sustainability for the Northern Alliance for Greenhouse 
Action (NAGA) during late 2007 and early 2008.  
 
This Executive Summary details the recommendations that arise from this testing for 
the application of each of the technologies considered within the Australian public 
lighting industry. 
 
The main questions considered in this report are: 

1. What is the best current type of Photo-electric cell to use? 
2. What temperature does electronic control gear in energy efficient light fittings 

reach and how does this affect gear failure rates? 
3. What sophisticated control options are available for Councils in the area of 

street lighting and in which situations should Councils use them? 
 
The following summarises the outcomes of the research. 
 
Photo-electric (PE) Cells  
 
PE cells turn street lights on and off. They are a critical component to get right to 
reduce energy wastage in Australia’s 2 million street lights. We estimate that faults 
with PE cells currently contribute around 50-130,000 tonnes of greenhouse 
emissions per year and costs of between $3 and $10 million dollars. 
 
The research suggested certain trends in which types of PE cells were more 
efficient, however, because of the small numbers of cells examined, no significant 
conclusions can be made at this time. Because of the importance of PE cells and 
their impact on both energy usage and maintenance we recommend further 
supporting research and policy in this area.  
 

     
PE cells     Photos Courtesy - Zodion Street Lighting Controls 
 
 
 



���������	
�	�
�����

���
���
��������	������������������������������������������������������������
� �������	�  

  3 of 41 

In particular we recommend establishing further funding to expand and further 
develop testing capabilities to identify specific opportunities for energy saving using 
PE cells. Specifically we have identified the following areas for increased research 
over the next 3-5 years: 
 
Area Item Timeframe 

Consider and implement a consistent national 
testing and approvals process for new cells 

Within 2-3 
years 

Further testing of cells occur at large volume (50-
100 units per type) to ascertain statistically 
significant data on consistency, light level switching 
and impact of switching on cell life. 

Establish 
requirement 
within 2 years 

Research 
and testing 

Fully enable testing facility and Banyule Parks Depot Within 6 
months 

A specific lux level to activate the PE cell at dusk be 
determined and required for any new PE cells. This 
light level may vary in different regions of Australia. 

Within 3-5 
years 

Require surge protection be installed as standard on 
all new street lights (e.g. MOV’s).  

Within 2 years 

Policy and 
Standards 
 

Require improved protection of the D2 PE cell. In 
particular the IP rating to reduce moisture ingress 
into the cell.  

Within 5 years 

 
Table 1: Recommendations arising from the PE cell r esearch  
 
Electronic Control Gear (ECG)  
 
The life of ECG’s are dependent on temperature, in particular the hotter they get the 
shorter they last. The uncertainty around the temperature the ECG’s get to has been 
reflected in conservative estimates of maintenance (OMR) prices.  
 
Luminaires were tested in the field during April and March 2008 where a heat wave 
in Melbourne resulted in temperatures reaching 39.8ºC. These were excellent 
conditions for performing the temperature tests. 
 
During this heat wave the maximum temperature each T5 ECG reached was 51ºC 
and 51.5ºC in the early afternoon of 13th March. On that same day the CFL ECG’s 
reached 48.5ºC and 44.5ºC also in the early afternoon. Comparing this to the hottest 
temperature recorded at Viewbank (an average Melbourne non Bayside suburb) 
over a 5 year period we determined expected ECG failure rates as follows:  
 
T5: 12% over 20 years or 0.6% pa; 
CFL:  10% over 20 years or 0.5% pa. 
 
Based on this it is also unlikely that the ECG’s will require a scheduled bulk change, 
although some spot replacements will need to occur. 
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Sophisticated Control Systems  
 
Are systems that raise and lower lighting levels – such as dimming and on/off night 
time switching. There are large numbers of trials and installations occurring 
internationally and a smaller number in Australia.  
 
These systems are not ready for large scale implementation in Australian street 
lighting applications, however, within the next 2-5 years it is possible to come to 
expansive decisions and guidelines for how these can be used in new installations.  
 
Specifically we recommend the following: 

·  Detailed analysis of all opportunities for dynamic control of road lighting be 
completed that considers optimum energy reduction, implications for 
maintenance, cost and safety. The intention of this would be to determine 
specific trial priorities with the intention of replication in wide scale situations 
nationally.  

·  Implementation of these trials and inclusion of stakeholders such as the 
Australian Standards, state and federal governments, power authorities and 
Councils in order to test potential and accelerate uptake. 

 

Active Reactor  
The Active Reactor (AR) is a 
control technology for use in 
large wattage lighting. 27% of 
street lights are 150W or 
higher, but these lights use 
more than 50% of the energy 
used in street lighting.  
 
The Active Reactor can save 
around 20% of the energy 
used in these lights.  
 
The intention of this research 
was to determine whether 
there are other technologies 
that can provide similar 
efficiency benefits and to 
identify barriers to wide scale 
use. 

 
Essentially our research demonstrated that the Active Reactor is the closest 
technology to rapid implementation to reduce energy in high wattage road lighting. 
LED’s are a potential future competitor that can lead to similar or better energy 
reductions – but it is expected it will be several years before the technology will take 
its place as a mainstream street lighting option. 
 
Recommendations arising from this research include: 

  
 
Photo Courtesy: Active Reactor Company 
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�  Inclusion on the National Load table. AR is currently completing the 

requirements from NEMMCO for inclusion of the 150 and 250W HPS on the 
load table. This will be followed by assessment of other lamp types including 
metal halides and other HPS lamps. 

 
�  Completion of technical approval by distributors and road authorities. This is 

currently being worked through with VicRoads (the major user of 150 and 
250W HPS lights in Victoria) for the Roadster luminaire and further 
discussions with other lighting manufacturers and types is progressing. 
Implications for use nationally needs to be assessed and processes 
supported to accelerate its’ mainstream uptake.  
 

�  A key opportunity is the replacement of old high wattage Mercury Vapour 
lights with High Pressure Sodium and aim to include the Active Reactor 
during these accelerated replacements.  

 
�  Development of maintenance charges (OMR) needs to be completed. 

 
�  Additionally we see LED technology as a potential competitor for energy 

efficiency and we recommend further (and ongoing) research into LED’s, in 
particular their applicability to the Australian Standards and clarification of the 
financial, environmental and maintenance issues. 
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3. Glossary of lighting terminology 
 
Light output The total luminous flux emitted by a light source measured in 

Lumens 
Lamp A generic term for an artificial source of light. Also referred to 

as a globe or bulb. 
Luminaire  The light fitting which houses the lamp and directs the lighting 

in desired directions. It includes components for fixing, 
operating and protecting the lamp such as the control gear 
and PE cell. 

High Intensity 
Discharge (HID) 
lamps 

HID lamps include all the major light types used in street 
lighting. Including mercury vapour, high pressure sodium and 
metal halide.  

High Pressure 
Sodium Lamps 
(HPS) 

Light sources with a yellow appearance that are normally 
used on main roads and freeways. 

Fluorescent Lamps  Light sources with a white appearance. 
Mercury Vapour 
(MV) Lamps  

Light sources with a blue/white appearance. 

Metal Halide (MH) 
lamps 

Light sources with a white appearance. 

 
Table 2: Glossary  
 

About the authors 
 
This project has been supported with the assistance from the Sustainability Fund, 
managed by Sustainability Victoria. The Sustainability Fund supports projects that 
help Victorians to take action on Sustainability. 
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consultant. Paul has been managing the NAGA Sustainable Public Lighting Program 
since 2003, is the founding chair of the Victorian Sustainable Public Lighting Action 
Group and managing director of Ironbark Sustainability. 
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4. Background 
 
NAGA's members are the Cities of Banyule, Darebin, Hume, Manningham, 
Melbourne, Moreland, Whittlesea, Yarra, Nillumbik S hire Council and the 
Moreland Energy Foundation Limited (MEFL). 
 
In early 2004, the Victorian Government started an initiative to reduce electricity 
usage in street lighting called the Sustainable Public Lighting Initiative (SPLI). SPLI 
included research, testing and trials of energy efficient light fittings.  
 
This work has resulted in significant trials throughout the state and has contributed 
to the approval of the Pierlite Greenstreet fitting for use in Victoria. NAGA 
successfully gained funding during this initial program and has since gained 
additional funding from the Victorian Sustainability Accord for a program to 
accelerate Sustainable Public Lighting Action in the NAGA Councils during 2006-9.   
 
As a result, the Northern Alliance for Greenhouse Action (NAGA) has taken a 
statewide leadership role in the area of street lighting. This role has included 
completing SPLI trials, a key role in establishing the Victorian Sustainable Public 
Lighting Action Group (VSPLAG) in conjunction with Councils, the state government 
and Victorian distributors and working with each Council to develop action plans and 
financial modeling for bulk changes to energy efficient lights. 
 
In 2007 NAGA (through Banyule City Council) successfully gained grant funding 
from the Victorian Government – Sustainability Accord to complete technical 
research for several specific knowledge gaps for lighting in Australia. This report 
outlines the tests and their findings. 
 
The purpose of the testing program was to answer three questions that had arisen 
from the work by NAGA since 2003: 

1. What temperature does electronic control gear in energy efficient light fittings 
reach? 

2. What is the best current type of Photo-electric (PE) cell to use? 
3. What sophisticated control options are available for Councils in the area of 

street lighting and in which situations should Councils use them? 
 
Why are these questions important? 
 
To understand this, we have included a summary below of why each area that has 
been investigated in the testing. However, to summarise, each of these areas have 
great potential in reducing energy use and thus greenhouse emissions from street 
lighting.  
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4.1. Why research PE cells? 

Photo-electric (PE) cells, also known as photocells or PE cells, are used throughout 
Australia to sense light levels in order to turn the lights on when it starts getting dark 
and off when it gets lighter in the morning.  PE cells are one of the most important 
items to consider for improving street lighting energy efficiency. 

There are many different types of PE cells with varying levels of efficiency, price and 
reliability. 

In 2005 NAGA installed a PE testing rig at the Banyule Parks Depot. The rig has 
spaces to analyse the accuracy of switching for up to 30 D2 (used for lights in 
residential streets) PE cells. The research from this site over the past 2 years has 
showed that as much as 20 minutes can be saved each day by choosing more 
efficient PE cells. 

Consider this half an hour is approximately 3% greenhouse savings – across 
Australia that represents almost 30,000 tonnes1 of greenhouse emissions saved per 
year2. 

Additionally the failure of PE cells and the result of ‘day burning’ street lights are well 
documented. This research has analysed the impact of switching numbers on the life 
of PE cells. There is no specific research that identifies accurately the proportion of 
street lights that are day burners. Estimates of as much as 5-10% have been 
reported3. If this is accurate the emissions produced would correspond to the 
average day-burner numbers.   

Total potential emissions wastage from PE cell failure and inefficiency is expected to 
be somewhere between 50,000 and 130,000 tonnes per year in Australia. 

Before rolling out nationally and globally new PE cells, several other aspects of the 
cells need to be assessed, including how long they will last, their accuracy to light 
level variations and a complete analysis of the data collected at the Banyule PE cell 
test rig.   

 

 

 

                                            
1 Tonnes in this report refers to tonnes of Carbon dioxide equivalents – the standard unit for 
measuring greenhouse gas emissions. 
2 Sustainable Public Lighting: Current state of play and future developments, paper by Paul Brown to 
the Electrical Engineering Society of Australia – August 2007. 
3 Public Lighting in Australia – Energy Efficiency Opportunities and Challenges, Final Report - 2005, 
KP & Associates et.al 
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4.2. Why test the temperature of the electronic con trol gear? 
 
Discharge lamps (including most streetlights) have to be operated with control gear 
to limit the electrical current. There is a choice of conventional (sometimes called 
iron-core) or electronic control gear. 
 

For minor road lighting the two main options to replace 
the 80 Watt Mercury Vapour is the Twin 14W T5 
fluorescent and the Sylvania Suburban 42W CFL4. 
Both of these technologies have Electronic Control 
Gear (ECG), not conventional gear.  

According to ECG manufacturers (such as Osram) the life 
of ECG’s depend on the peak temperature the units get to. 
The life of the ECG’s can vary wildly with the peak 
temperature so it was important to test the temperature the 
ECG’s reached over a summer so that proper maintenance 
programs and prices for maintenance (also known as OMR 
prices) can be determined accurately by Victorian 
distributors.  

 
Figure 1:  ECG for Greenstreet T5 located on the 
back of the removable gear tray. 
 
 

 

4.3. Why research sophisticated control systems?  

For the purpose of this report when we write “sophisticated control systems” (SCS) 
we mean control systems (other than PE cells) that can save energy or reduce 
maintenance costs in public lighting. This might include timers to turn the lights off at 
certain times, controllers like the Active reactor that save energy and increase lamp 
life or control gear that dims lighting when there are few cars around. 

These systems are currently being used intermittently across the world. Increasingly 
SCS will be found in Australia and have the potential to improve the energy 
efficiency of public lighting. The intention of this research is to understand the 
current opportunities and provide recommendations to Australian Councils and 
distributors about the directions they should pursue to enhance sustainability and 
improve maintenance performance.  

                                            

4 For more detail refer to NAGA/AGL Sustainable Public Lighting Initiative (2007 - Demonstration 
project final report. 
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5. Summary of the testing program 
 
Building upon previous sustainable public lighting work and research into PE cells 
and other control systems, the testing program included several specific items that 
are listed in Table 2 below. Additionally this report includes a summary of the test 
program at the PE cell rig at the Banyule depot since 2005. 
 
Test 
Item S2:  Review PE cell types and refit into Banyule rig where required.  
Item S3:  In situ test of temperature on electronic control gear (for Twin 14W T5 and 
42W CFL). At Banyule Depot.  
Item S4: Light level sensitivity testing of PE cells 
Item S5:  PE cell on/off accelerated switching  
Item S6: Investigation of PE cell negative switching options. 
Item M1:  Consider options in the Australian context around sophisticated control of 
lighting.  
Item M2:  Research options for control of high wattage lighting (inc. street, 
floodlighting, etc.) 
 
Table 3: Testing Program 
 
Appendix 1  provides detail on the items identified under this testing program. This 
report is aimed to support and build upon the research into Photo-Electric (PE) cells 
over the past 2 years that began as part of the SPLI trials. 
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6. PE Cell testing (items S2, S4, S5 and S6) 
 
PE cells are light operated switches to turn the lights on and off at set levels. The 
time the lights are on for, or burning hours, have a dramatic effect on energy 
consumption and greenhouse emissions. PE cells are the critical determinant of 
these burning hours. 
 
The main issues with relation to the PE cell that effect burning hours are switching 
level, switching consistency, switching ratio and cell life. 
 
 

6.1. Recommendations from the testing 
 
After spending large amounts of time thinking, living and breathing PE cells over the 
past few months we have discovered that there is very little data from suppliers or 
other stakeholders in the field about the performance or energy implications of PE 
cells.  

 
 
 
D2 cell used for minor road 
lighting. Used only in 
Australia and Japan. 
 
 
 
 
NEMA cell used for major 
road lighting 
 
 
 
 

 
 
Because of the importance of PE cells and their impact on both energy usage and 
maintenance we recommend further supporting research and policy in this area.  
 
In particular we recommend establishing further funding to expand and further 
develop testing capabilities to identify specific opportunities for energy saving using 
PE cells. Specifically we have identified the following areas for increased research 
over the next 3-5 years: 
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Area Item Timeframe 
Consider and implement a consistent national 
testing and approvals process for new cells 

Within 2 years General 

Further testing of cells occur at large volume 
(50-100 units per type) to ascertain 
statistically significant data on consistency, 
light level switching and impact of switching 
on cell life. 

Establish 
requirement 
within 2 years 

Switching level A specific lux level to activate the PE cell at 
dusk be determined and required for any new 
PE cells. This light level may vary in different 
regions of Australia. 

Within 3-5 years 

Install lux meter on BTR Within 6 months 
Bring BTR fully online  (7 of 32 cells not 
working) 

Within 6 months 
Consistency of 
switching  
(Improvement to 
Banyule Test rig) Enable automatic data collection from BTR 

and maintain collection 
Within 6 months 
then ongoing 

Require surge protection be installed as 
standard on all new street lights (e.g. MOV’s).  

Within 2 years Cell life 

Require improved protection of the D2 PE 
cell. In particular the IP rating to reduce 
moisture ingress into the cell.  

Within 5 years 

Table 4: Testing Program     BTR = Banyule test Rig 

6.1.1. Switching level and consistency 
Switching level is the level of light where the PE cell turns the light on or off. The 
main criteria to ensure this level is delivering a service that is adequate and as 
efficient as possible are determination of the optimum switching level and 
consistency of switching within cell batches. If consistency is present then the actual 
level the cells turn on and off can be changed but the consistency of switching 
reflects the quality of the cell and the ability to alter this to meet new standards in a 
way that is repeatable. 
 
Further investigation needs to occur to determine optimum on off light levels for 
Australian conditions. There is no determination in the Australian Standards with 
respect to this. 

6.1.2. Switching ratio 
The switching ratio is the ratio of light (measured in lux) that the PE cell turns the 
light on compared to the level where the lights turn off. Typically standard cells are 
positive ratio where the on level is lower than the off level (i.e. the load may be 
switched on at 10 lux and off at 40 lux). Positive ratio cells tend to have longer 
burning hours.  
 
Negative ratio cells work on the assumption that the lights may need some warm up 
time to come to full brightness, that the human eye finds it more difficult to adjust to 
going from light to dark than dark to light and that when turning the light off the light 
isn’t required. As a result the ratio is one where the light is activated at a higher light 
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level than when it is turned off. According to Zodion, one cell manufacturer, a 1:05 
ratio is ideal (e.g. turning on at 20lux and off at 10lux). 

6.1.3. Cell life 
Failures of PE cells cause street lights to stay on during the day. This leads to 
wasted energy and significantly impacts on maintenance costs for street lighting. 
 
The items that can correlate to ‘day burners’ occurring are failures from large 
switching numbers, voltage surge and because of low protection from the ingress of 
moisture.  This test program conducted accelerated testing of switching to determine 
the impact of switching failure upon day burners.  
 

6.2. Detail of results    

6.2.1. S2 – Review of PE cells types & refit of Ban yule test rig 
 
The test rig was established in 2004 to monitor the performance of a range of makes 
and models of PE cells. The project was a partnership between Sustainability 
Victoria and NAGA and the aim was to find the best available PE cell for controlled 
switching of street lights to improve energy efficiency. 
 
The rig was designed and installed by Genesis Automation. Genesis also monitors 
performance, collates results and produces bimonthly reports. 
 
Performance is measured in the following areas; 
 

·  Switching times in comparison with official Sunset/Sunrise times. 
·  Consistency of switching times for groups of each model. 
·  Durability and years of service (No significant assessment to date) 
·  Drift in switching time over time (No significant assessment to date) 

 

 
 

Figure 2: PE cell test rig at Banyule Parks Depot 
 



���������	
�	�
�����

���
���
��������	������������������������������������������������������������
� �������	�  

  15 of 41 

 
The test rig is a 4 metre long beam mounted 3 metres above the ground. The PE 
cells are installed on the underside of the beam. This matches street lights where 
the cells are inserted under the luminaire. Data recorders are located nearby and are 
monitored from a remote location for bimonthly downloads of PE cell performance. 
 
Many of the worst performing cells were recently replaced with the latest model 
electronic cells.  The cells that were installed are shown in red in Appendix 2 ; the 
remaining cells have been in place since 2005. The data collected since February 
2008 is too little to ascertain significant trends. We recommend continuing to collect 
the data and analyse over the next 12 months. 
 
Results from the rig testing 
 
The data collected from the test rig demonstrated that there was a large amount of 
variation between different cell types when compared to the sunset to sunrise times 
provided by Geoscience Australia.  Figure 1  below, shows this variation amongst 
the new cells installed for the month of March 2008. 
 

 
Figure 1: Daily variation from sunset to sunrise ho urs.  
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However, of greater importance than the variation in switching times is the 
consistency of switching. Consistency is a critical factor because the lux level 
reading of the sensors can always be altered to meet more closely specified 
switching levels. However, if the sensors are not consistent then any change in 
settings will not necessarily result in consistent changes to run time. 
 
PE Cell Type Avg on time 

variation from 
sunset/sunrise 
times* 
(12.32 hrs for Melbourne) 

On time 
variation 
from 
standard 
cell* 

Type Switching 
time 
consistency 

Royce Thompson 
- Tristar 600 

-0.34 hrs -0.23 hrs Electronic Consistent 

Selcon Kaga  
– SS 2402P 

-0.28 hrs -0.17 hrs Hybrid thermal 
and electronic 

Consistent 

Royce Thompson  
– Microstar 2000 

+0.02 hrs +0.13 hrs Electronic Consistent 

Selcon Kaga 
 – AS2403 P3 

-0.11 hrs Baseline Current 
standard 
thermal cell 

Consistent 

Tyco  
– D2 -001 

-0.28 hrs -0.17 hrs Thermal Consistent 

Royce Thompson  
– Tristar 500 

+0.47 hrs +0.58hrs Electronic Highly 
inconsistent 

 
*All hours are in decimals of time – i.e. 0.34 hrs is the same as 20.4 minutes 
Table 5: Summary of test results 
 
Table 5 above summarises the consistency of switching times and the average on 
time variation between cells. As a result the rig demonstrated that the Royce 
Thompson – Tristar 500 was highly inconsistent and should not be further 
considered for trialing or use in the field. 
 
The variation from the standard cell (as detailed in Table 5 above) is a more critical 
input than the variation from sunset/sunrise times. This is because the 
sunset/sunrise hours is a generic dataset and may not be directly relevant to the 
cells on the rig due to local conditions. A limitation of the rig is the lack of a sensor to 
measure lux levels onsite. 
 
Recommendations arising 
 

·  Install a lux meter on the rig. 

·  Seven of the 32 PE cell locations are not working. Update the maintenance of the 
rig so that all the cells are working. 

·  Continue to analyse the data over the coming 12 months.  

·  Enable automatic data collection to occur. Currently manual collection requires 
bimonthly inspection. 
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6.2.2.  S4 – Light level sensitivity testing 
 
This test was carried out in a controlled environment and involved measurement of 
light output when the PE cells were activated and de-activated.  
 
This test was to ascertain at what ambient light level the PE cell activated the 
luminaire. The luminaire used in this test was an 80 watt MV Sylvania “Urban” with 
the PE cell in its normal base. 
 
A luxmeter cell was placed adjacent to the p/e cell, so that the luxmeter cell was 
reading the illuminance at the p/e cell. 
 
The otherwise totally darkened test room was illuminated by a Tungsten Halogen 
flood light to replicate as closely as possible a day lit space. This flood light was 
controlled by a variable voltage transformer which provided a range of illuminance 
from 0  - 1700 lux.  
 
The readings shown in Table 6  show the level of “Daylight” when the luminaire 
switched OFF (Column 2), and when the luminaire switched ON  (Column 3).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 6: Summary of on/off switch test 
 
Results of the test 
 
The majority of the cells have a positive switching ratio (the on level is lower than the 
off level) as mentioned previously negative switching ratios are preferred for energy 
reduction.  
This test also provides some data on accuracy of switching between cells of the 
same type. Due to the small number of cells tested it is possible to only state that the 
trend appears to be that switching of the luminaire with the thermal KAGA cell (as 

Cell Number of cell Switch on 
lux level 

Switch off 
lux level 

1 35 10 TYCO D2A P221   
Electronic                               2 0 10 

1 7 20 TYCO D2A P531         
Electronic                         2 5 15 

04-5 10 50 
04-8 50 115 
05-2 10 62 

 
KAGA SELCON  AS - 2403  
P3 
Standard thermal cell     05-8 Above 

500 
100 

Zodion D2N Failed to switch 
1 10 65 
2 20 60 

KAGA SS 2402P 
Electronic 

3 10 60 
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used as standard by many Db’s at present) is inconsistent. The Electronic Kaga cell 
appears to be consistent.  
 
As mentioned previously consistency in switching is critical in ensuring an even and 
reliable lighting system. When consistency is not found it is difficult to improve the 
technology to conform to a required standard. As a result this trend suggests that the 
thermal cell is less consistent and may mean that it is difficult to adjust the settings 
to improve switching times and energy reduction outcomes.  
 
Recommendations arising 

·  Further testing of cells occur at large volume (50-100 units) to ascertain 
statistically significant data.  

·  The “rule of thumb” that is used historically is that the lighting should turn on for a 
certain period of time prior to night time. The Australian Standards does not 
recognize required operating on/off times or light levels. We recommend that a 
specific lux level to activate the PE cell at dusk be determined and required for 
any new PE cells. This light level may vary in different regions of Australia.  
 

 

6.2.3. Switching Time Delay  
 
Using the same test room and equipment set up as Section 6.3.2 in the Switching 
ON – OFF investigation, this test was to ascertain the time delay between the light 
reaching a certain level and the cell activating as a result. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 7: Summary of time delay test 
 
There is large variation between different types of PE cells although apparent 
consistency between cells of the same type.  
 
This reaction time has not resulted significantly in increased switching at the Banyule 
rig. The number of switches per day between cell types is fairly consistent so the 

Cell Number of cell Delay on 
(seconds) 

Delay off 
(seconds) 

TYCO D2A P221   
Electronic                               

1 7 2 

TYCO D2A P531         
Electronic                         

1 3 2 

04-5 40 30 
04-8 50 30 
05-2 40 30 

 
KAGA SELCON  AS - 2403  
P3 
Standard thermal cell     05-8 40 30 
Zodion D2N Unreliable sample 

1 7 8 
2 8 8 

KAGA SS 2402P 
Electronic 

3 7 8 
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shorter time delay does not appear to effect the switching (and hence the life) of the 
cell. 
 
 

6.2.4. S5 – ON/Off accelerated switching program 
 
 
To measure the life of the photo-electric cells a PE cell tester is used. This tester will 
determine the switching life in years of the cells and to check consistency of 
switching of a group of each brand. 
 
The tester is composed of 3 major components; 

·  A laptop computer. 
·  The control box. 
·  The lamp/PE cell box. 

 
Computer 
The laptop computer contains the software required to 
set switching intervals and record the number of 
switching operations. The laptop has a cable 
connection to a programmable logic controller located 
in the control box.   
 
Control box 
The main component in the control box is the 
programmable logic controller (PLC). Its function is to 
switch the daylight switch on and off in the lamp/PE 
cell box and to transmit all switching operations back to 
the laptop. 
 

 
Lamp/PE cell box 
The interior of the box 
contains a  
PE cell and daylight lamp. 
The lamp’s operating status is 
controlled by the PLC in the 
control box. The PLC 
switches the daylight switch 

on and off at a controlled time interval to simulate normal operating conditions. 
When the daylight switch is off representing night time, the PE cell turns the exterior 
light mounted on the outside of the box on. This light represents the load of the 
street light.   
 
Accelerated life testing 
We are using a time interval of 15 seconds for daylight operation and 15 seconds for 
night time operation. This varies for some cells that need a longer on/off switching 
program to activate. This represents the switching cycle for one normal day and 
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night. At this rate of accelerated switching, 20 years of operation can be performed 
in approximately 2½ days. 
 
 
Results of the testing 
 
Table 6 below shows that most of the cells that were tested did not fail after a 
number of switches well beyond the 20 year requirements for cell switching of 7,300 
switches. This trend suggests that the percentage of cells that fail (thus causing day 
burners) because of switching failure are expected to be low. Because of the low 
sample size we believe this should be tested on a larger scale. 
 
Other items that can correlate to day burners occurring are failures from voltage 
surge, and because of low protection from the ingress of moisture.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Table 8: Summary of accelerated life testing 
 
Recommendations arising 

�  Require surge protection be installed as standard on all street lights (e.g. 
MOV’s).  

�  Consideration for improved protection of the D2 PE cell. In particular the IP 
rating to reduce moisture ingress into the cell. For example the NEMA base 
has a rubber seal at the connection point with the base and some lighting 

manufacturers cover the PE cell 
sensor with an acrylic cover to give it 
a similar IP rating to the luminaire. 

 
 
     
       Rubber seal for NEMA type cells. 
 
 

Cell Number of cell Switching 
numbers 
(1 = on 
and off) 

 

TYCO D2A P221   
Electronic                               

 10,600 Test halted 

TYCO D2A P531         
Electronic                         

 10,600 Test halted 

04-5 600 failed 
04-8 -  
05-2 12061 Test halted 

 
KAGA SELCON  AS - 2403  
P3 
Standard thermal cell     05-8 12072 Test halted 
Zodion D2N Unreliable sample 

1 12,880 Test halted 
2 12,882 Test halted 

KAGA SS 2402P 
Electronic 

3 12,880 Test halted 
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�  Complete a larger sample test to ensure the trend that switching numbers 

does not impact on is accurate. 
 

6.2.5.  S6 – Investigation of negative switching op tions 
 
PE cells are light operated switches. They switch the supply ON to a load (e.g. 
streetlight) when the light level falls beneath a given value (usually at sunset), and 
switch the supply OFF when it rises above another level (usually at sunrise). The 
ratio between the two light levels is known as the switching ratio. The majority of PE 
cells in Australia use a positive switching ratio.  
 
The positive switching ratio is when the ON level is lower than the OFF level (e.g. if 
the load switched ON at 10 Lux and switched OFF again at 40 Lux, then the unit has 
a ratio of 1:4). In general, positive switching ratio PE cells have significantly longer 
annual burning hours than negative switching ratio cells.  
 
Most street lights have a warm-up time during which the lamp achieves full 
brightness. Negative switching ratio PE cells allow time for the lamp to warm up and 
ensure the lamp has sufficient light output, whereas the OFF level is when the light 
is no longer needed. Typically a 2:1 ratio is ideal for this (e.g. turning on at less than 
20 Lux and OFF at more than 10 Lux). 
 
The new PE cells installed on the Banyule rig include two types of negative 
switching PE cells – the Zodion D2N and the Tyco D22A-P53INeg. These cells are 
only recently installed and we recommend reviewing data over the next 12 months.  
 

6.3. General recommendations 
 
Unfortunately the size of the sample precludes any definitive outcomes from this PE 
cell testing at this stage. 
 
However, this process has been very useful in clarifying the importance of PE cell 
selection and the criteria under which PE cells should be tested. In particular the 
cells should be considered with respect to switching level and consistency and 
switching ratio.  
 
We recommend specific consideration of bulk testing of PE cells (as outlined in 
Table 3) over the coming 12 months with the intention of identifying a selection of 
PE cells that reduce energy consumption, maintenance and meet the requirements 
discussed above. 
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7. Electronic Control Gear (ECG) – Service Life 
 
 
The ECG service life is largely dependent on the operating temperature and the 
failure rate of the internal electronic components. Overheating can destroy these 
components causing the ECG to fail prematurely.  
 
Essentially the hotter the peak temperature the ECG reaches the shorter its life. 
 
Manufacturers print the temperature measuring point (Tc) on the case of each ECG 
together with the maximum permissible measuring point temperature (70ºC).  
The actual operating Tc temperature is therefore the main criterion in assessing the 
suitability of an ECG for use in a particular luminaire.  
 
There is an exponential relationship between the temperature and the failure rate, 
i.e. the higher the temperature above Tc, the faster the failure rate grows or 
conversely, the lower the temperature below TC, the slower the failure rate grows. 
 
As a general rule the service life will double if the maximum temperature is kept to 
10ºC below Tc i.e. 60ºC with a failure rate of 14% at 20 years, whereas all ECG’s 
would fail if the maximum temperature exceeds Tc (70ºC) after a 20 year service life.  
In our tests the maximum Tc temperature was approximately 50ºC which would give 
a failure rate of 10% after a 20 year service life. 
 
 

 
 
Figure 2 Maximum ECG service life graph from OSRAM  
 
NB: 80,000 hours of operation equates to approximately 20 years service life. 
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7.1. Methodology for ECG temperature testing  
 
Because the operating temperature of the ECG is so critical in estimating the service 
life, it became necessary  that independent temperature tests  be conducted to 
determine the actual Tc temperature and therefore the potential ECG life span. 
 
The following luminaires were mounted on existing poles in the Banyule Parks Depot 
for internal temperature testing: 
 
·  2 x Twin 14W T5 fluorescent Pierlite Greenstreet luminaires. 
 
·  2 x 42W compact fluorescent Sylvania Suburban. 
 
Before installation Thermocron data loggers were attached to the control gear over 
the Tc area. These devices measure the temperature at a predetermined rate for the 
life of the testing program. A silicon heat transfer compound was spread between 
the case and the data logger to improve heat transfer to the data logger. 

 
 

    
 
T5 ECG with data logger attached  42W ECG with data  logger 
attached    
 
The T5 ECG is mounted inside the lamp chamber of the luminaire above the lamp 
reflector. This chamber has a high international protection rating (IP) against ingress 
of water and dust. 
 
The 42W ECG is mounted inside the cable termination chamber. This chamber has 
a low IP rating. To overcome this problem, the ECG is encased in a cast aluminium 
cassette to give higher protection against water and dust ingress. 
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T5 luminaires in situ    CFL luminaire in situ 
 
 

7.2. ECG temperature test results 
 
The luminaires were installed on the 13th of February, 2008 and removed for data 
analysis on the 19th of March, 2008. During that time Melbourne experienced heat 
wave conditions over a one week period where more than four days reached 
temperatures higher than 38 ºC with the highest temperature reaching 39.8ºC.  
 
These were excellent conditions for performing the temperature tests. 
 
During this heat wave the maximum temperature each T5 ECG reached was 51ºC 
and 51.5ºC in the early afternoon of 13th March. On that same day the CFL ECG’s 
reached 48.5ºC and 44.5ºC also in the early afternoon. The variation is likely due to 
the orientation of the fittings where one of each faced either East or West. 
 
Graphs of the ambient temperature and the ECG temperatures can be found in 
Appendix 2 . 
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7.3. Implications and recommendations for  
 maintenance cycles 

 
An assessment of peak temperatures in Melbourne (Viewbank) found that the 
hottest day from 2002-2007 was 43.7oC in January 2003. During this period some of 
the hottest years on record occurred. According to the Bureau of Meteorology 2007 
was the hottest year ever recorded for Victoria5. 
 
According to the testing program the average of the two T5 ECG’s reached a 
maximum of 11.5 oC and the 42W CFL’s reached a maximum of 6.7 oC above the 
ambient. 
 
Using the peak temperature for the five years to 2007 we can estimate that the 
average ECG will reach a peak temperature of 55.2 oC for the T5 and 50.4 oC for the 
42W CFL. 
 
Referring to the effect of temperature on the life of Osram ECG’s we can expect 
failure rates to be as follows: 
 

·  T5: 12% over 20 years or 0.6% pa; 
·  CFL:  10% over 20 years or 0.5% pa. 

 

                                            
5 The Age Newspaper, December 31st 2007. 
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8. Sophisticated Control Systems  
 
There have been a number of recent studies6 which show that there are substantial 
energy and greenhouse emission savings to be made by the installation of dynamic 
control systems rather than by the usual and simple switch On - Off method. 
 
For the completion of this area of research detailed analysis of current trends and 
examples from Australia and internationally were investigated and a synthesis of the 
trends compiled. 
 
Essentially the information collected show that there is low uptake of sophisticated 
lighting controls, though there are a range of interesting trials being carried out 
around the world as documented in this report and others.  
 
This section has been analysed in terms of:   
·  Analysis of dynamic street lighting systems (i.e. those that raise and lower 

lighting levels – such as dimming and on/off night time switching) and; 
·  The role of the Active Reactor in major road lighting. 
 

8.1. Dynamic factors in street lighting: 
 
Prior to discussing the trends and trials for dynamic lighting systems it is worthwhile 
commenting on some factors that relate to lighting of streets.  
 
The two major dynamic factors relating to street lighting for both main roads and 
residential streets are: 
                                      
·  Vehicle volume and; 
·  Vehicle speeds 
 
The current Australian road lighting standards include the provision of “multi level 
specification of lighting performance for selection according to the degree of activity,” 
and an example of this is shown in AS1158 Part 1.3 “Vehicular Traffic (Category V) 
Lighting.” This means it is possible to change lighting levels using dimming and 
traffic volume and speed sensors. 
 
 
 

                                            
6 Recent reports include:  
·  The Sage Report, “An Institutional and Technical Review of Current Street 

Lighting in Western Australia”, 2005. 
·  AGO Report, “Public Lighting in Australia - Energy Efficiency Challenges and 

Opportunities” Executive Summary. February 2006. 
·  “Dynamic Dimming: The Future of Motorway Lighting?” ILE Journal, 2002. 
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Category V1 is described as “High to very high vehicle volume,” and this can be 
compared with Category V3 which is described as being “Moderate to high vehicle 
volume.” 
 
The implications of this is that road lighting can be altered over time depending on 
the volumes and speeds of vehicles. A number of variable lighting technologies can 
be used to alter lighting to take advantage of this clause and reduce energy use. 
 
 

8.1.1. Variable Lighting Technologies  
 
At present there are two major methods of providing varying lighting levels, namely 
by dimming or by stepped ballasts 

 
Dimming  
The capacity to dim HID lamps is dependent 
on the lamp technology and can be limited to 
a fairly narrow range of light output as outlined 
below: 
      

�  HPS lamps can only be dimmed to 
approximately 80% light output; 

�  Ceramic metal halide lamps will dim to 
approximately 50% light output;                       

�  Most quartz metal halide lamps are not 
suitable for dimming although some 
American companies claim that they 
will;  

�  CFL and T5 fluorescent lamps can be 
dimmed down to 10% and some as low 
as 1%. 

 
 

Stepped Ballasts 
The most common method is to use iron core wire wound ballast where the winding 
is tapped to give either full power e.g. 150W or some other fixed reduced output e.g. 
100W.   
 
Typical arrangements for HPS lamps are 70W or 50W, 150W or 100W, 230W or 
150W, 400W or 250W. It is worth noting that the percentage reduction in light output 
will be more than the percentage reduction in energy use since the under run lamp is 
generally less efficient. 
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8.1.2. Trials and examples - the European experienc e 
 
The modification of street lighting illumination has been practised in some parts of 
Europe for a very long time. In Denmark, during the 1970’s and 80’s, standard 
practice was to use stepped ballasts so that there were two levels of lighting 
available. Up to midnight there was full lighting and after that lighting was reduced by 
half.  In more recent times both England7 and Norway8 have experimented with 
variable lighting systems.  
 
 
England: Electronic Control Gear (ECG) and dimming 9 
 
From 2000 to 2002 the Lancashire County Council (LCC) in the UK carried out a 
series of trials on seven miles of the M65 motorway in order to test the feasibility of a 
dimmable lighting system which was controlled by traffic flow. After the initial trial, in 
collaboration with WRTL Exterior Lighting, Royce Thompson and Peak       
Management Systems, the LCC replaced all of the luminaires along this stretch of 
the motorway to further evaluate the performance of a dimmable lighting system.  
 
This scheme also gave the opportunity for the Optometry School of the University of 
Manchester Institute of Science and Technology (UMIST) to research the effects of 
ocular stress on motorway driving under different lighting conditions.  The basis of 
the trials was to ascertain what would be the consequences of varying lighting levels 
according to traffic flows. The results of these trials appear to be very significant.  
 
The change to ECG reduced the load by 20% and the implementation of the 
dimming using light levels linked to traffic flow brought a further 20 - 25% energy 
reduction. It was estimated that the annual energy consumption would be reduced 
from 637,377 kilowatt-hours (kWh) to 300,000 kWh per year so resulting in a 
reduction in excess of 50% per year. 
 

 
England: Lights off after midnight 
 
There has been considerable debate in England as to the merits of the switching off 
of residential street lighting from midnight to dusk. This proposal is being trialed from 
April 2008 in three villages in the Hertfordshire County, but so far the proposal has 
received considerable criticism in the local press. In the County of Essex a similar 
scheme was implemented in early 2008 in the village of Safron Walden, but some 
residents have complained of vandalism. 
 
 

                                            
7 LJ, Lighting Journal, Vol. 72, No6, December 2007, pages 47 – 51. 
 
8 LJ, Lighting Journal, Vol. 72, No2, April 2007, page 47. 
 
9 “Dynamic Dimming: The Future of Motorway Lighting?” ILE Journal, 2002. 
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 A recent article in the “Lighting Journal,” entitled “Lights Out - Experiences around 
Britain”10 describes a number of investigations including extensive trials undertaken 
in Kent, Buckinghamshire (see Appendix 4 for a copy of an article in the Bucks 
Herald outlining the trial) and Essex. West Sussex has had a long standing policy of 
only lighting major roads and town centres for all of the hours of darkness. Most 
other roads are only lit from dusk to midnight and from 5.30am until dawn.  
 
The article summarises the lessons from these experiments as “wholesale WW2 
style blackout would appear unwise at the best” and “the prices of both the 
technology and the electricity pricing would need to improve before we see 
widespread adoption of part time solutions.” 
 
 
Norway: Dimming and integrated data management syst em 
 
While many cities are saving energy by using electronic ballasts Oslo11 has gone 
one step further by adopting an intelligent street lighting system based on the 
Echelon’s Lonworks technology.  This system reports and logs how much energy the 
luminaires use and for how long they run. It also collects traffic and weather data 
which is then used to automatically dim some or all of the luminaires. 
 
 

8.1.3. Control Systems used 
 
The most widely used control system in Europe appears to be the Phillips Star 
Sense street light telemanagement system which uses the Echelon’s Lonworks 
platform.  In turn this uses Echelon’s power line transceivers to communicate 
between the street lighting luminaires and the Echelon’s I. LON. Smartserver to 
provide internet access and local monitoring and control.  
 
There are many alternatives to this system including ones provided by We-ef in 
Melbourne and Thorn Lighting.  
 

8.1.4. Local Developments  
 
In Adelaide Mr. Philip Keane who is the Senior Lighting Designer for the Adelaide 
City Council has advised that the Council presently has in hand a number of energy 
saving street lighting proposals. These include the conversion of the Post Top 
Lanterns in a number of parks and gardens so that they will be able to dim down to 
50% of their light output. This should produce a P3 category result but initially there 
will be no monitoring of these schemes.  
 
 
 
                                            
10 LJ, Lighting Journal, Vol. 72, No6, December 2007, pages 47 – 51. 
 
11 LJ, Lighting Journal, Vol. 72, No2, April 2007, page 47. 
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In addition the existing roadway lighting on North Terrace in Adelaide is presently 
about 30% above Category V1 standard and so it is proposed to dim the 400 watt 
Metal Halide lamps to Category V1 as a trial. These Adelaide initiatives will be 
carefully observed, with the aim of introducing more extensive trials in the near 
future.   
 
However, we would not recommend lighting that exceeds the Australian Standards 
to this extent. A more appropriate use is to light to V1 Standard for roads that need 
this level during peak periods and dim to another standard, such as V3, when traffic 
volumes reduce. 
 

8.1.5. Implications of these trials for Australia 
 
Locally and internationally these trials have led to strong support or strong 
reservations. We believe that over time the trials will prove themselves one way or 
the other and over the next 3-5 years they will provide useful test results for any 
Australian decisions. 
 
However, Australian conditions are different to Europe and we would encourage 
local trials to test the opportunities under local conditions and standards. It is crucial 
that any trials be assessed prior to implementation based on optimum energy 
reduction, the implications for safety and cost in order to identify the most 
appropriate strategies going forward for further trialing. 
 

8.1.6. Recommendations for further analysis of dyna mic control 
systems for Australia 

 
Specifically we recommend that: 
 

·  Detailed analysis of all opportunities for dynamic control of road lighting be 
completed that considers optimum energy reduction and implications for 
maintenance, cost and safety. The intention of this would be to determine 
specific trial priorities with the intention of eventual replication in wide scale 
situations nationally.  

·  Implementation of these trials and inclusion of stakeholders such as the 
Australian Standards, state and federal governments, power authorities and 
Councils in order to test potential and accelerate uptake. 
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8.2. Active Reactor 
 
The Active Reactor (AR) is electronically controlled magnetic ballast. It can control 
the power to all higher wattage HID metal halide, high pressure sodium and mercury 
vapour lamps in the power range of 150W-2000W. 
 
The AR consists of an electronic control unit including a single chip microprocessor 
which operates and controls a HID lamp in a programmed manner. It uses a 
microchip to electronically control a standard magnetic ballast for the starting and 
operation of lamps. 
 
Unlike conventional lamps, which are susceptible to disturbances in voltage supply, 
lamp ageing and temperature variations, the AR device uses feedback in its 
operation and a control mechanism to compensate for these factors. As such, it is 
largely immune to lamp disturbances. This ensures light output is more constant 
during the life of the lamp.  

 
Running a lamp under these controlled 
conditions results in energy savings of 
around 17.5% over the life of a standard 
metal halide fitting and 22.5% for standard 
HPS lamps. The units are expensive 
(about  $240 on top of the luminaire cost in 
February 2008). However, lamp 
changeover costs will be reduced, as the 
lamp life should usually be around a third 
again the life of a standard metal halide or 
at least half again for the HPS lamps.  
 
 
 
 

 

8.2.1.  Is it unique? 
 
Our research showed that ECG can do much the same job as the AR. However, 
ECG is only available for the control of lamps under 150W. This means that the 
majority of lighting for major roads (150 and 250W HPS and 250 and 400W MV) 
cannot be controlled in this manner at this time. 
 
Thus the Active Reactor appears to be the real deal – a technology that saves 
significant amounts of energy with no obvious competitor for the control of HID 
lamps. 
 
 
 

 
Photo Courtesy: Active Reactor Company 
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8.2.2. Light emitting diodes (LED) – a competitor… i n time 
 
The latest versions of LED technology may become alternatives to major road 
lighting. Manufacturers claim these technologies have better energy performance 
than HID lamps combined with AR. LED’s are changing rapidly and whether or not 
they can directly compete with AR plus HID now, does not mean they won’t in future. 
 
However, for technical acceptance of LED’s, we would expect field trials of at least a 
few years duration to occur. Keeping in mind it has taken almost 5 years for the AR 
to move to the point of nearly being accepted today. The implication is that the 
LED’s even if theoretically ready for use to compete with the AR would not be 
practically able to be used widespread until due diligence has been completed by 
various stakeholders including distributors, state road authorities and Councils. 

8.2.3. Trials 
 
 Victoria, Australia 2004 - 2008. 
 
The AR has been developed and trialed in Victoria, Australia.  There are several 
trials that are occurring simultaneously, the largest involving 500 lights in Morwell, 
Yallourn and Traralgon, using 150W, 250W and 400 W HPS lamps fitted in new 
street lighting luminaires. The trial, which will run for at least four years, will provide 
statistically significant results with respect to energy savings, lamp life extension, 
lumen depreciation and operation of the AR electronics in the field. 

 
A more detailed description of the trial and results can be accessed via 
http://www.activereactor.com.au . 

 
Springvale Road Installation        Photo Courtesy Active Reactor Company 
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8.2.4. Barriers to uptake 
 
In Australia, there remain several barriers to the AR becoming a standard inclusion 
in new luminaires. These include: 

�  Inclusion on the national Load table. AR is currently completing the 
requirements from NEMMCO for inclusion of the 150 and 250W HPS on the 
load table. This will be followed by assessment of other lamp types including 
metal halides and other HPS lamps. 

�  Completion of technical approval is currently being worked through with 
VicRoads (the major user of 150 and 250W HPS lights in Victoria) for the 
Roadster luminaire and further discussions with other lighting manufacturers 
and types is progressing. Once this approval occurs then Councils can use 
them for all VicRoads roads. We recommend checking with VicRoads and 
distribution businesses to ensure this is sufficient for approval for use in all 
situations. 

�  Development of maintenance charges (OMR) needs to be completed in 
conjunction with VicRoads and the Victorian distribution businesses. This has 
not yet begun. Noting that the units are expected to last around 50-60,000 hrs 
(12-15 years) and thus will require replacement. 

 

8.2.5. Recommendations 
 
In general we recommend Councils and distributors continue to support the work of 
the Active Reactor company and specifically assist in: 

·  Assessing (e.g. through Victorian Sustainable Public Lighting Action Group) 
the maintenance implications of the AR with the intention of progressing OMR 
charges for Councils. 

·  Assessing the financial implications of the technology to assess implications 
for Councils and VicRoads of widespread uptake. 

 
Additionally we see LED technology as a potential competitor for energy efficiency 
and we recommend further (and ongoing) research into LED’s, in particular their 
applicability to the Australian Standards and clarification of the financial, 
environmental and maintenance issues. 

8.3. Energy use of high pressure sodium lamps  
 

Discussion during the course of this project indicated that high pressure sodium 
lamps use a lower energy than that indicated on the various load tables at the start 
of a lamps life. The lamps then increase to a peak (around the load listed on the load 
table) then reduce. This has large implications for pricing of energy for street lighting. 
 

·  Consider detailed analysis of the wattage used by HPS and other high Intensity 
discharge lamps.  
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APPENDIX 1: Testing program detail 
 
Testing program requirements for control systems in  public 
lighting as of November 2007 to deliver sustainable  public lighting 
in Victoria 
 
 
Review of program as developed by Ray Simms (RS -Ironbark Sustainability and 
formally Agility), Kevin Poulton (KP and Associates) and Paul Brown (PB - Ironbark 
Sustainability). 
 
Overall project co-ordination sits with NAGA unless otherwise stated. 
 
RS is responsible for Management of the overall testing program and data gathering 
(working with KP).  

�  Testing at Banyule Depot  
 
PB is responsible for contract management and turning the data and information into 
report format.  

�  Project Brief  
�  Final Report  

 
KP is responsible for testing of S4 and S5. Also management of data, product and 
case study gathering of M1 and M2. 

�  All information provided 
 
 
 
___________________________________________________________________ 
See below for more detail on project requirements 
Items that RS, KP and PB are responsible for as part of the Accord Stage 2 funding 
are highlighted in Green. 
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Detail of project requirements 
 
Item S1:  Collect data and report on results from the PE cell rig located at Banyule 
Council Depot in Heidelberg.  
Responsibility:  Genesis Now. 
Expected cost:  $3900 pa. Funded by NAGA to June 2008. 
Timeline:  Ongoing. Funded in first year. 
Detail: Currently the data is collected on an ad hoc basis leading to some windows 
where data has been lost. It is essential that regular reporting and data capture 
occurs to make the project of value. This contribution was required under the SPLI 
trials as Council contribution until 2008. Note the current outputs will need translating 
into a legible report. 
 
Item S2:  Review types and refit into rig where required.  
Responsibility:  Ray Simms Completed 
Expected cost:  NAGA Accord Stage 2 funding application.  
Timeline:  Ongoing (review in 2008 funded) 
Detail: The current testing rig can be used to test PE cell efficiency on an ongoing 
basis. To best take advantage of this rig a regular review of the data and the latest 
PE cell technology is required so that best available recommendations for efficiency 
is considered. 
 
Item S3:  In situ test of temperature on electronic control gear (for Twin 14W T5 and 
42W cfl). At Banyule Depot.  
Responsibility:  RS. 
Expected cost:  NAGA Accord Stage 2 funding application. 
Timeline:  2008 
Detail: RS to co-ordinate the installation of the test system – i.e. install lights (2 each 
of 42W CFL and twin 14W T5) with sensors in each. PB to source 2 x CFL’s for 
testing. 
 
Item S4:  Light level sensitivity testing of PE cells 
Responsibility:  KP (testing) and RS (sourcing cells) 
Expected cost:  NAGA Accord Stage 2 funding application.  
Timeline:  2008 
Detail:  Rig is currently available. Requirement is to develop testing schedule and 
implement test program. Initial test required. Likely that an ongoing testing once a 
year will be identified in the final project report. 
 
Item S5:  PE cell on/off accelerated switching   
Responsibility:  KP (testing) and RS (calibrating times for 3 min switching). 
Expected cost:  NAGA Accord Stage 2 funding application. 
Timeline:  2008 
Detail: Rig is currently available. Requirement is to develop testing schedule and 
implement test program. Initial test required. Likely that an ongoing testing once a 
year will be identified in the final project report. 
 
Item S6: Investigate negative switching options. 
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Responsibility:  RS, GN. 
Expected cost:  NAGA Accord Stage 2 funding application. 
Timeline:  Underway 
Detail: PE cells predominantly use positive switching to determine turn on , turn off 
ratios. It is expected that by using negative switching efficiency can be enhanced. 
Investigation is required into the options around negative switching and testing 
developed to identify the benefits of this. 
 
Item S7: Complete load testing of 42W cfl, twin 24W T5 and 50W hps 
Responsibility:  VSPLAG  
Expected cost:  $9000 – contribution from DB’s and NAGA 
Timeline:  Completed (exc. 50W HPS – not required) 
Detail: To install the listed lights on the load table it is necessary to test 20 
luminaires of each light type in a NATA accredited lab. Without load testing Councils 
cannot use the light type on a broadscale. Previous load testing was not completed 
in sufficient numbers to be statistically significant. 
 
Item M1:  Consider options for Australia for sophisticated lighting control.  
Responsibility:  KP, RS. 
Expected cost:  NAGA Accord Stage 2 funding application.  Additions April 2008 
Timeline:  As funding becomes available 
Detail: A large body of work has been done in Europe around sophisticated 
switching of lighting systems (inc. motion sensing and dimming). Analysis of the 
implications and opportunities for the Australian environment is required. This may 
look at strategies and further testing requirements, limitations and recommendations 
for Australian lighting standards and immediate opportunities for action at a local or 
broad scale level. 
Contacts:  Adelaide City Council – Philip Keane – Senior Lighting Designer (08) 
82037715 (Doing some very interesting project on dimming for major roads. High 
level then drops to V1 then drops to V3 depending on traffic flow). 
Report components: 

1. Technology Research 
2. Applications in Australia 
3. Strategic Recommendations for technology in different applications (inc. 

business case – retrofit and fit upon installation). 
 
Item M2:  Research options for control of high wattage lighting (inc. street lighting , 
floodlighting etc.) 
Responsibility:  KP, RS. 
Expected cost:  NAGA Accord Stage 2 funding application. Additions April 2008 
Timeline:  As funding becomes available 
Detail: The emergence of the Active Reactor as an option to reduce lighting 
consumption of high wattage luminaires through voltage control has initiated a 
discussion around the options for control of high wattage luminaires and what the 
best options are long term to improve lighting efficiency. Specifically research and 
reporting is required to investigate the Active Reactor/iron core ballast combination 
and compare this to other lighting control devices (inc. electronic control) to 
determine the preferred development and investment pathway for Councils, 
distributors and others to deliver efficiency in this area. 
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APPENDIX 2: PE cell rig installation types and loca tions 
(March-April 2008)  
 

Rig 
Position 
(from W to E) 

Group Make  Model Type 

1 A Royce Thompson Tristar 600 D2 base 
2 A Royce Thompson Tristar 600 D2 base 
3 A Royce Thompson Tristar 600 D2 base 

412 B Zodion D2N D2 base 
5 B Zodion D2N D2 base 

613     D2 base 
714 C Selcon Kaga SS-2402P D2 base 
815 C Selcon Kaga SS-2402P D2 base 

9 C Selcon Kaga SS-2402P D2 base 
10 C Selcon Kaga SS-2402P D2 base 
11 D Royce Thompson Microstar 2000 Miniature  
12 D Royce Thompson Microstar 2000 Miniature  
13 D Royce Thompson Microstar 2000 Miniature  

1416 D Royce Thompson Microstar 2000 Miniature  
15 D Royce Thompson Microstar 2000 Miniature  
16 D Royce Thompson Microstar 2000 Miniature  
17 D Royce Thompson Microstar 2000 Miniature  
18 E Selcon Kaga AS2403P3 D2 base 
19 F Zodion D2001 D2 base 
20 F Zodion D2001 D2 base 
21 G Tyco D22A-P22IPos D2 base 
22 G Tyco D22A-P22IPos D2 base 
23 H Tyco D22A-P53INeg D2 base 
24 H Tyco D22A-P53INeg D2 base 
25 I Tyco D2-001 D2 base 
26 J Selcon Kaga PS-2403PI D2 base 
27 J Selcon Kaga PS-2403PI D2 base 
28 J Selcon Kaga PS-2403PI D2 base 
29 J Selcon Kaga PS-2403PI D2 base 
30 J Selcon Kaga PS-2403PI D2 base 

3117 K Selcon Kaga SS-2410WD 
Nema 
base 

3215 L Area Lighting Research 2072 P1T 10/06 
Nema 
base 

                                            
12 Extra switching = more off time when should be on 
13 Base broken 
14 Cracked base 
15 Unconnected 
16 Data intermittent – not used in data analysis 
17 Not wired to board 
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APPENDIX 3: ECG and ambient temperature curves 
 

Maximum temperature (°C @ Bundoora)
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Figure 3A: Ambient temperature curve Feb and March 2008 

 

 
 

Figure 3B: Temperature curve on ECG for Sylvania 42 W CFL – Unit 1 
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Figure 3C: Temperature curve on ECG for Pierlite 2x 14W T5 – Unit 2 
 

 
 

Figure 3D: Temperature curve on ECG for Pierlite 2x 14W T5 – Unit 1 
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Figure 3E: Temperature curve on ECG for Pierlite 2x 14W T5 – Unit 2 
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APPENDIX 4: Article on lighting trial in Bucks Hera ld 
 

County council defends lights out scheme 
 
Published Date:  
15 February 2008  
By Callum Jones  
 
BUCKS County Council has defended itself against claims that it is putting lives at 
risk by turning off thousands of street lights in the county. 
Last summer, the county council introduced the first phase of a three-year trial to 
turn off 1,700 street lights in areas including the Nash Lee roundabout and the South 
Street roundabout on the Wendover bypass. 
 
The council has been criticised this week in the national press by police leaders and 
motoring organisations who believe the council is increasing the risk of road traffic 
accidents. 
 
But the council has said that road traffic accidents have actually decreased in sites 
they have monitored since the lights were switched off. 
 
A spokesperson for Bucks County Council said: "We have done this in consultation 
with community safety police and local residents. We have selected sites which are 
low risk and have also put in mitigation such as solar road studs, extra signs and 
lines. 
 
"It is an experiment which we are monitoring over the next three years. In seven 
sites monitored there were a total of seven collisions between August and December 
2006 when lights were on and only three in total between August and December 
2007 when lights were off." 
 
Bucks CC's cabinet member for transport, Val Letheren, said: "Carbon emissions, 
light pollution and energy usage are issues that we cannot ignore and will not go 
away. 
 
"We have a duty to explore new ways of making our roads safe and today's 
technology offers viable alternatives to lighting which we feel are worth investigating 
further. 
 
"This is a trial, and after three years we can take an objective view of the scheme 
and consider our options. All the sites involved will be carefully monitored and the 
streetlight columns will remain in place until the trial is completed. 
 
Last year, rural campaigners in Bucks welcomed the move to switch off street 
lighting in areas of the county. 
 
The chairman of the Bucks branch of the Campaign to Protect Rural England, Peter 
Cleasby, said the move was a small step but one that should be welcomed. 


