
    

CEEP 1189 - Richmond Library: 
Energy Efficiency Commercial 

Demonstration Site 
Final Report 



TABLE OF CONTENTS 

Executive Summary .................................................................................................................................................... 3 

Introduction ............................................................................................................................................................... 4 

Project Objectives....................................................................................................................................................... 5 

Project Energy Efficiency Activities ............................................................................................................................. 6 
Reducing energy across whole of site ............................................................................................................................ 7 
Building envelope ........................................................................................................................................................... 8 
Lighting ........................................................................................................................................................................... 9 
Heating and cooling ...................................................................................................................................................... 11 
 ...................................................................................................................................................................................... 11 

Project Demonstration and Communications Activities .............................................................................................12 
Real-time sustainability platform ................................................................................................................................. 12 
How it works: ............................................................................................................................................................... 14 
Public discussion forums, events and conferences ...................................................................................................... 15 
Site tours and walk throughs ........................................................................................................................................ 16 

Project Outcomes ......................................................................................................................................................17 
Improving energy efficiency ......................................................................................................................................... 17 
Increasing knowledge and capacity of Council ............................................................................................................. 18 
Maximising energy efficiency potential ....................................................................................................................... 19 
Raising awareness of the importance and relevance of energy efficiency .................................................................. 21 
Supporting innovation through early technology adoption ......................................................................................... 21 

Project Challenges .....................................................................................................................................................22 
Budget .......................................................................................................................................................................... 22 
Network and IT Connections ........................................................................................................................................ 22 

Budget .......................................................................................................................................................................23 

Conclusion .................................................................................................................................................................24 

Overall Project Energy Efficiency Improvement .........................................................................................................25 

 
 
  



Executive Summary 
 
 
While many Councils are at the forefront of strategic commitments to reducing emissions and improving 
energy efficiency, there is still a large knowledge gap on the best ways to actually achieve these targets.  

 
Yarra City Council’s Richmond Library demonstration site (‘The Project’) explored how to maximise energy 
reduction and transition to a low carbon future within a local government context. Many of the outcomes 
however, are very relevant to any commercial building contexts. This activity received funding from the 
Department of Industry as part of the Community Energy Efficiency Program. 
 
Undertaken as part of The Project a series of infrastructure upgrades were delivered that achieved a 
number of energy efficiency and best practice demonstrations including: 

 Voltage Optimisation; 

 Double Glazing; 

 Bluegen- a combination of micro-cogeneration and hydrogen-rich Fuel cell technology; 

 State of the art LED lighting upgrades; 

 Solar tubes; 

 Heating and cooling upgrades (including a new building management system); and 

 Real Time Monitoring Sustainability platform 

 Public speaking events and broad stakeholder engagement 
 
These activities had different influences on the overall site energy consumption and at different points 
along the project’s timeline. Combined however, these activities were very successful in delivering 
significant energy efficiencies savings: 
 

 Baseline Period Post Project Savings  Savings 
tCO2-e 

Savings  
MJ 

Electricity (kWh) 229,697 169,745 59,952 79.1 215,827 
Gas (MJ) 0 36,536 -36,536 -2.0 -36,536 
Total    77.1 179,291 

 
 
With ongoing savings being delivered onsite, it is seen as a successful environmental project. 
 

  



Introduction 
 

The Yarra public library system is an important cultural, economic and social institution, where lifelong 
habits of learning, self-empowerment and self-expression are encouraged, a love of reading is nurtured, 
and where library users can meet their educational, information and recreational needs.    
 
Richmond Library plays an important role in this due to its size, location and amenities. Included over three 
stories are a Maternal Child Health Centre, Local History Society, Caringbush Adult Education office, training 
room and computer lab, the Women's Art Register, the library itself, library offices, meeting rooms and a 
theatrette.  
 
In 2012 Yarra City Council obtained Federal Government funding under the Community Energy Efficiency 
Program (CEEP) to the value of $179,513 to upgrade Richmond Library into a best-practice example of 
energy efficient commercial building through a deep integrated retrofit. In this, Council was able to add 
another element to the learning component of the library- this time in regards to energy efficiency and 
climate change mitigation. 
 
The building’s retrofit was based on an energy assessment conducted in early 2012 based on 2011 calendar 
year energy consumption data. It revealed that several efficiencies were able to be achieved, particularly in 
regards to the building’s heating and cooling systems, lighting, building envelope and onsite energy 
generation. 
 
In addition, being part of Yarra's building portfolio, this entire site is certified Carbon Neutral. Yarra's 
certification was first achieved in 2012 under the National Carbon Offset Standard (NCOS) program and 
continues to do so. Reducing the site's energy usage has contributed to Council requiring less offsets to be 
purchased each year. 
 
 

 

  



Project Objectives 
 
The primary objective of The Project was to showcase a working, localised example of an energy efficiency 
retrofit of an existing building within a commercial context. At the point of the project’s commencement, 
there was a distinct lack of examples within the Yarra community, especially ones that were open to the 
public and transparent about the journey towards a more sustainable use of stationary energy.  
 
In addition, The Project also aimed to address more specific outcomes including: 

 Establishing a stimulus to other organisations and residents to take action; 

 Engage both staff and users of the building about energy use and management; 

 Increased commercialisation of local energy efficiency technologies; and  

 Increase skills and knowledge of local suppliers. 
 
Comparing these to the funding’s (CEEP) broad objectives, the similarities are apparent: 
 
“The objectives of the Community Energy Efficiency Program (the Program) are to: 

 support a range of local councils and community organisations increase the energy efficiency of different 
types of non-residential council and community-use buildings, facilities and lighting 

 demonstrate and encourage the adoption of improved energy management practices within councils, 
organisations and the broader community. 

 
In addition to the objectives above, the Program will provide the following benefits: 

 better services and improved amenity of buildings and community facilities 

 minimising energy consumption and costs to manage the impacts of the carbon price 

 building the knowledge and capacity of the energy services and construction industry, and supporting 
competitive Australian energy efficiency technology and equipment manufacturers  

 contributing to the national effort to reduce greenhouse gas emissions.” 
 

Page 4. Community Energy Efficiency Program Guidelines – February 2012 

 
 
 
 

  



Project Energy Efficiency Activities 
 
 
The Richmond Library project undertook several energy efficiency activities, ranging from the simple 
through to the complex. All works were managed in-house using existing staff to procure and project 
management activities. All procurement activities undertaken by Council met all obligations in relation to 
section 186a of the Local Government Act 1989.  
 
Council also has a Procurement Policy that these activities needed to adhere to. This policy states that all 
procurement practices need to be compliant with Council procurement procedures and statutory 
Legislative requirements and those ethical and professional standards which need to be observance to 
ensure probity of procurement processes in terms of: 

 Ethics and Probity; 

 Governance; 

 Procurement Thresholds and Competition; 

 Delegation of Authority; 

 Internal Controls; 

 Confidentiality of Commercial Information 

 Risk Management; 

 Contract Terms; 

 Endorsement of Products or Services; 

 Dispute Resolution; and 

 Contract Management Practice  
 
The Policy also establishes best practice standards in regards to: 
 
Sustainable Procurement- Council endorses the practice of sustainable procurement and that procurement 
decisions should be made on the basis of value for money developed through product specifications which 
will encourage suppliers to develop and implement environmental best practices. 
 
Incorporating Consistent and Standardized Procurement Processes- This relates to Councils’ commitment to 
council will provide effective and efficient commercial arrangements for the acquisition of goods and 
services in terms of:  

 Standard Procurement Processes; 

 Performance Indicators; and  

 Management Information  
 
Implementing Supplier Relationship Management Practices- This refers to assessing the most appropriate 
means of accessing the market that represents value for money and an effective and open working 
relationship with its suppliers. 
 
The upgrades undertaken as part of this project can be categorised into the following areas: 

 Whole of site  

 Building envelope 

 Lighting 

 Heating and cooling 



Reducing energy across whole of site 

Voltage Optimisation: 

Electricity distribution networks must provide a voltage 
which is 230V to all connections (at single phase) which 
also varies + 10% and -6% (253V to 216V). The issue is 
that a connection that has an increased voltage rating, 
actually increases energy usage of the building. 
Therefore, regulating the voltage before it is used onsite 
can contribute to onsite energy efficiency.  As part of 
The Project a Voltage Optimisation Unit (VOU) was 
installed, along with a new main electrical switchboard 
aiming to bring the incoming voltage down on average 
by 8.97%. 

Advantages: 

 Reduces energy consumption without impacting 
users or equipment 

 Ideal demonstration to building owners and 
operators of a single solution that can contribute 
significant savings 

 

The Voltage Optimisation Unit as well as the 
switchboard upgrade was completed in October 2012.  
 

BlueGen Ceramic Fuel Cell microgeneration 

Electricity supplies from Victoria’s distribution network are heavily reliant on brown coal from the La Trobe 
Valley. As a result, the emissions from grid electricity are the most intensive in all of Australia. BlueGen 
microgeneration provides an alternative to this. By sourcing its fuel from natural gas supplies, the 
BlueGen’s fuel cell is not only able to provide electricity from a electrochemical reaction in a much less 
emissions intensive way, but also heat that is used for onsite hot water purposes. A BlueGen unit was 
installed in the basement of the Richmond Library that provides a constant output of 1.5 kwh every hour, 
as well as around 200 litres of hot water per day. 

Advantages: 

 Reduces energy consumption without impacting building users 

 Excellent demonstration of ‘bleeding edge’ technology 
 
The BlueGen Unit installed commenced in July 2013 with full system commissioning in November 2013.  
 

Credit: David Russell Photography 



 

Building envelope 

Heat Reflective Blinds 

Prior to the building retrofit, there was over 37m2 of unprotected glazing on the second floor of the 
building, resulting in massive amounts of heat gain during summer. This heat gain would place additional 
pressure on the building’s heating and cooling system in an attempt to negate its impact. Heat reflective 
blinds were installed to prevent unwanted solar gain and improve the overall thermal performance of the 
library.  

Advantages: 

 Reduces heat load of building and improves thermal comfort 

 Visible to staff and users to encourage own take up 

 Simple, yet effective solution 
The blinds were installed in November 2012, as seen below. 
 

 

Hot water storage 
 

BlueGen Fuel Cell 
 

Credit: David Russell Photography 



Double Glazing 

Glazing is an important component to any building; it 
provides natural light, and adds to the visual aesthetics. 
But windows are also one of the single largest 
contributors to unwanted heat gain and loss through heat 
transfer. This significantly adds to the requirements of 
heating and cooling the building. Single glazed windows 
across all three floors were replaced with high performing 
double glazing and contributed to the overall thermal 
performance of the library.  

Advantages: 

 Significantly improves building envelope and 
reduces heat loss and gain 

 Proven technology 

 Simple, yet effective solution 

 comfort and amenity are improved by the use of 
high-performance windows 
 

 

Lighting 

Solar tubes: 

To reduce the need for artificial lighting, a series of skylights were installed on the second floor of the 
building, where the bulk of lighting was required during daylight hours. This included staff office areas, as 
well as toilet amenities. 

Advantages: 

 Proven yet simple technology 

 Reduced lighting load 

 A visual upgrade to the building that users can actually see, and consider for their own 
circumstances 

 
The Solar tube installation was completed in August 2013. 

 
 

Examples of the double 
glazing on the library and 
lower ground floors 

 

Solar tubes providing free, natural light in the female toilets (above) and in the accessibility toilet (below) on the second 
level of the library 

 



 
 

 
 

 

State of the art lighting 

Despite an upgrade to T5 lighting on the 
Library level in 2010, much of the remaining 
lighting stock was not only old but equally, 
inefficient. As part of The Project both 
Ground Floor and Second Floor lighting 
received a significant upgrade that will boost 
energy efficiency as well as providing better 
light output via light emitting diode 
technology (LED), motion and lux sensors. 
These replaced a combination of linear 
fluorescent, circular fluorescent and dichroic 
downlights.  

Advantages: 

 Reduces energy consumption 
without impacting users of light 
sensitive areas (e.g. book reading) 

 Reduces cooling load 

 Demonstrates a range of solutions 
across different lighting types 

 Proven technology 
 
The lighting upgrades commenced in 
February 2013 and concluded on July 2013. 

 
 

 
 

Credit: David Russell Photography 



Heating and cooling 

Building Management System and Economy Cycles 

As part of this project a major overhaul of the site’s mechanical plant and installation of new control gear 
via a Building Management System (BMS) was delivered. Included was: 

 Establishment of a new Building Management System to control heating and cooling throughout 
the entire building; 

 Installation of economy cycles for the air handling units on the library floor; and 

 Establishment of accurate scheduling of the mechanical plant to reflect when the building is used. 

Advantages: 

 Significant energy efficiency savings 

 Improved user comfort, as well as facility control  

 Align site closer with Council’s facility management strategies 

 Proven technology 
 
The Building Management System was installed in July 2013 and properly commissioned and optimised by 
December 2013.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 
 

 
 
 
 
 
 
 
 
 
 

 

Examples of the software interface of the Building Management System 
that controls the heating and cooling system.  

 

HVAC units with 
regular use now have 
time clocks that can 
be setup and 
controlled remotely. 
Previously, some of 
these units were on 
24/7. 

 



Project Demonstration and Communications Activities 
 
The communication and engagement strategy of The Project was an important and integral aspect of the 
long term success of the project’s objectives.  Transitioning to a low carbon future relies in part to the 
uptake of improved energy management practices within staff, community members, other local 
government entities and local businesses. 
 
In addition to the infrastructure changes, there was a range of engagement and communications activities 
including: 

 Real-time sustainability platform- Council installed a series of sub meters across key electrical loads 
and is now presenting this information in real time and displaying this in meaningful and engaging 
ways; 

 Engagement through public discussion forums, events and conferences- Council officers 
participated in a number of public speaking events including two national conferences, where the 
Richmond Library project was featured as a showcase of Council’s energy efficiency efforts; and 

 Site tours, showcasing and presenting information relative to the building retrofit 
 

The target stakeholders related to this project included: 
 

Stakeholder Description Relevance Related engagement 
activities 

Yarra Council 
staff 

Staff not directly related to the 
implementation of the project e.g. 
other project managers of 
infrastructure works, green team 
members, library staff etc 

Richmond library can: Highlight how 
energy efficiency can be included in 
their own projects 
How Council is acting and performing 
in relation to energy use and 
greenhouse reductions 
 

Real time sustainability 
platform 
Site tours 

Other local 
government 
environment 
officers 

Those who also work on similar 
projects at other local government 
bodies in the region 

The outcomes and results of 
Richmond Library can provide test 
cases and solutions that they could 
integrate into their own projects 

Site tours 
Real time sustainability 
platform 
Conferences and other 
public events 

Service 
providers/ 
consultants etc 

Those who also work on similar 
projects at other local government 
bodies in the region 

The outcomes and results of 
Richmond Library can provide test 
cases and solutions that they could 
integrate into their own projects 

Site tours 
Real time sustainability 
platform 
Conferences and other 
public events 

General public Those who access and use the 
building or interested in energy 
efficiency 

Engaging a broader, general audience 
on energy efficiency can entice them 
to take action themselves at home or 
at their workplace 

Real time sustainability 
platform 
Conferences and other 
public events 

 

Real-time sustainability platform 

Real time monitoring of energy use involves the measuring of single or multiple points of energy 
consumption at any one time, and having immediate access to this information. Having this information 
presented in an accessible and interactive platform enables the data to be analysed, communicated to a 
variety of audiences and acted upon to improve performance and increase efficiencies. 
 
For the Richmond Library a sustainability engagement platform was established that accessed metering 
across: 

 Mains Electricity supply 



 Solar PV system installation on the building’s roof 

 Metering points across heating and cooling boards, light and power and non-mechanical service 
supplies; and 

 BlueGen power output 
 
This platform is a web-based portal that provides public and private user access to: 

 Interactive dashboard- that displays these key metering points; 

 ‘Back end’ reporting centre (private)- that generates various reports based on the data being picked 
up by the metering 

 Dynamic Posterboard- that can be used for display purposes on features such as public TV (as 
installed in the library foyer). These also included additional features like Tram Tracker information 
and the library’s twitter feed. These additional ‘feeds’ help the system integrate with the library as 
a Council service more cohesively, and use this initial engagement in a theme and then attempt to 
engage stakeholders  in energy efficiency.  
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 

 

How it works: 

 
1. Connect and Collect: 
 A series of meters (both Current Transitors and pulse output) were installed across a range of major energy 
users of the building, such as heating and cooling, lighting and general light and power. In addition, the 
onsite energy generation via the BlueGen Microgeneration and Solar PV was connected. The information 
generated from these metering points is managed by an onsite gateway, as seen below: 
 

 

 
2. Analyse and Store: 
Once the information is collected, it is sent to a webserver where it is not only stored, but also analysed 
using a range of different comparisons, specifically related to energy efficiency such as: 

 Degree Day Analysis- this analyses how daily fluctuations in outside air temperature influences 
energy use within a building. It attempts to establish a baseline of energy use related to heating or 
cooling and how much energy can be attributed to a rise and fall in daily temperature fluctuations. 

 Individual metering data extracts- enables individual meter readings to be downloaded for 
comparison and analysis. 

 
3. Present and Share: 
The difference between traditional data storage and a platform designed around sustainability is the ability 
to promote, communicate and share the information in meaningful way. Through displaying the energy 
usage on a display within the building’s foyer, as well as opening access to the web address to the public, 



the energy monitoring system enables stakeholders to engage in the information regardless of where they 
are or what time it is. 

Public discussion forums, events and conferences 

 
Richmond Library was also showcased by Council as a feature energy efficiency demonstration site at a 
number of public speaking events. These events attracted a variety of stakeholders such as other local and 
state government entities and agencies, service providers and consultancy firms, as well as research and 
academic representatives. These included: 
 
EAGA Energy and Climate Change Mini-Conference – March 3 
2014 
Held in Camberwell, Victoria this conference aimed to engage 
and share experiences and lessons from current and past local 
government sustainability projects amongst sustainability 
project officers from all Councils. Council’s Greenhouse 
Programs Leader presented Council’s progress in carbon 
management including a focus on the activities and results of 
Richmond Library. 
 
Moreland Solar City Forum - Council Corporate Emissions – 
March 19, 2014 
As part of the Moreland Solar City, Moreland City Council held a 
forum aimed at local government corporate carbon emissions 
management. This seminar explored key factors in the 
establishment and implementation of a Council Carbon 
Management Strategy, from challenges with data and aligning 
stakeholder objectives through to innovation in financing and 
planning for the long term. Yarra City Council was invited and 
presented its perspectives on how real time monitoring and 
understanding data contributes to improved practices. 
Richmond Library was showcased as its leading example in this 
discussion. 
 
Northern Alliance for Greenhouse Action – Implementation Forum Meeting 
 
The Northern Alliance for Greenhouse Action formed in 2002 as a network that shares information, 
coordinates emission reduction and adaptation activities and cooperates on the research and development 
of innovative projects. NAGA's goal is to substantially contribute to the transition to a low-carbon future by 
delivering effective programs and leveraging local government, community and business action. 
  
NAGA's members are the Cities of Banyule, Darebin, Hume, Manningham, Melbourne, Moreland, 
Whittlesea, Yarra, Nillumbik Shire Council and the Moreland Energy Foundation Limited (MEFL). 
 
Part of NAGA's activities include monthly ‘implementation forum’ meeting where members discuss and 
communicate their greenhouse mitigation activities. Representatives range from officer level through to 
managers of their respective Council environmental teams/units. In September 2013 Council’s Greenhouse 
Programs Leader presented to the NAGA implementation forum around the progress of the Richmond 
Library project to date. 
 



  
Energy Efficiency Council’s Annual National Conference – 
December 3&4 2013 
 
The Energy Efficiency Council held their 5th annual National 
Conference in December 2013 that brings together leading 
energy users, energy efficient experts and government to 
network, gain critical insights and set the agenda on energy 
efficiency. 
 
Yarra City Council presented at the conference to provide a 
local government context- something that had not been well 
represented in the past. The journey of Richmond Library and 
the need for tangible and accessible data to evaluate the 
effectiveness of the range of energy conservation measures 
was a feature of Council’s presentation. 
  
 
 
 

 

 

Site tours and walk throughs 

 
A series of site tours and building walk-throughs, were offered to specific stakeholders on a case by case 
basis. It was determined that this way the most effective way of communicating the project to others as 
many of the upgrades and changes were not easily seen and could be reviewed by other means. These 
stakeholders included: 

 Internal staff members and units from Library and Environmental Management, Buildings and 
Property and Maintenance units  

 Service Providers- including incumbent mechanical and electrical contractors, as well as Council’s 
current Energy Service Company (ESCO) for other sites to review the installations and see whether 
solutions could be introduced in other areas of Council. 

 

 

  



Project Outcomes 
The Richmond Library Project had numerous positive outcomes from the result of the integrated building 
energy efficiency retrofit such as: 
 

Improving energy efficiency 

The various energy efficiency upgrades made to Richmond Library have had a profound impact to energy 
use onsite. In addition, after a full 12months of savings is experienced (as all works weren’t fully 
commissioned until November of the post retrofit period), the improvement is expected to be far greater, 
and exceed the original projections.  
 

 
 
The project has achieved a total of 59,952 kWh savings in comparison to the pre-retrofit baseline period. 
Similarly, there has been a total of $11,967 of savings in relation to energy use reduction. Based on current 
savings the entire project payback period is 37 years, and if non direct upgrade costs were excluded this 
would reduce the payback period to 34 years.  
 
Month Baseline period 

(kWh) 
Post-retrofit 

(kWh) 
Difference 

(kWh) 
Difference 

% 
Utility 

Savings $ 

January      20,573       12,751  7,822 38% $1,356 

February      19,367       13,859  5,508 28% $1,148 

March      19,841       13,407  6,434 32% $1,392 

April      16,440          9,519  6,921 42% $1,228 

May      20,624       10,979  9,645 47% $1,786 

June      20,274  21,398 -1,124 -6% -$26 

July      21,292       19,044  2,248 11% $419 

August      19,779       17,525  2,254 11% $577 

September      17,745       14,588  3,157 18% $662 

October      17,111       13,073  4,038 24% $837 

November      17,777       12,910  4,867 27% $1,091 

December      18,874       10,692  8,182 43% $1,497 

Total    229,697     169,745       59,952  26% $11,967 

 
Overall energy efficiency improvement ) is the following (taking into account additional gas usage from the 
installation of the BlueGen Microgeneration system: 
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Aspect Baseline period Post-retrofit Difference  % difference 

Overall energy efficiency (MJ) 826,909 647,618 179,291 21.6% 

Greenhouse savings (tCO2-e) 303.2 226.1 77.1 25.4% 

 



Increasing knowledge and capacity of Council 

Through implementing the various infrastructure and engagement activities Council’s understanding of 
how to achieve energy efficiency and reduce greenhouse emissions grew considerably. This occurred 
through: 

Unprecedented access and understanding of data 

With a number of sub meters throughout the building, Council Officers were able to access this 
data and develop a greater awareness of energy use such as: 

 
Understanding how energy is used within the building 

Looking at billing or even interval data is one thing, but dissecting this with sub metering according 
to where in the building it is being used completely changes the understanding of how energy is 
used onsite. This has given Council unprecedented insights into ways to understand and improve 
energy efficiency. 

 
Take occupancy times for instance, real time monitoring has provided us with easily accessible data 
that can be easily digested by the user. As the graph below demonstrates, changes to energy use 
when the building isn’t occupied have tremendously contributed to the increased onsite energy 
efficiency performance. This largely comes from having schedules for the heating and cooling 
systems to accurately reflect when the building’s used, rather than having them on 24/7. 

 

 
 

 
Real time monitoring across various energy connections can also break down this usage according to area 
or load. Again, this type of analysis was something that was not available prior to this project. The below 
graphs represents actual energy usage according to load type from February to May 2014.  
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Identifying energy wastage 

Being able to single out specific energy usage also helps in identifying areas of energy waste and spot 
anomalies. As an example, irregular energy usage was able to be identified on the 1st level HVAC board (see 
graph below). A prompt follow up with the Building Management System provider revealed that motion 
sensors in two meeting rooms on the 1st level were being triggered 24 hours per day, due to the sensitivity 
being too high. A quick adjustment to their sensitivity settings resolved this issue. Without this sub 
metering and access to the data, this solution would have been far less efficient and effective.  
 
 

 
 

Maximising energy efficiency potential 

Through this project Council has been able to implement far greater control functionality than it had 
previously, which has resulted in additional energy efficiencies. An example of this is establishing ‘dead 
bands/zones’ on heating and cooling systems. Dead bands are designed to prevent heating and cooling 
systems competing with each other. Often without deadbands a building space will be heated until the 
optimal setpoint, only to over reach that temperature, which then calls for the system to introduce cooling. 
By establishing a deadband on a HVAC system, it introduces a temperature range where no heating or 
cooling is required. The less the HVAC plant is on, the more energy savings.  
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Assigning more effective scheduling 
With an introduction of an effective Building Management System (BMS), users can introduce various 
scheduling functions that prevent systems not to operate. For example, holiday dates can be introduced 
where the building is not in use. By doing so, the BMS can override the regular scheduling system and turn 
off the heating and cooling while the building isn’t being used. 
 

 
 
Comparing the Good Friday public holiday from 2013 (where no holiday date was scheduled) to 2014 
(where the holiday date was scheduled) shows an 82% reduction in energy use between the two years. 
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Raising awareness of the importance and relevance of energy efficiency 

 
The Richmond Library project demonstrated the role that energy efficiency can play in operating 
commercial and community buildings more effectively. This was demonstrated in a variety of ways. From 
the public appearances of Council Officers demonstrating what had been introduced and the outcomes 
achieved, to the transparency of how the building was performing in a public setting via the real-time 
sustainability display, all these activities and engagement strategies contributed to both Council’s and the 
broader community’s understanding of the role and importance of energy efficiency. 
 

Supporting innovation through early technology adoption 

 
One of the most significant ways that Council embraced new technology was the installation of a 1.5kw 
Bluegen Fuel Cell system. Bluegen works similarly to other combined heat and power systems 
(cogeneration) and despite its small size, it has as electrical efficiency of around 60%- meaning more 
electrical power output and less heat. This is especially ideal for the Richmond Library as the need for heat 
(for hot water) is quite low- so the higher the electrical efficiency the better. 
 
Using its ceramic fuel cells, the BlueGen system electrochemically converts natural gas into electricity, 
which is then is consumed onsite, and thus reduces the demand for emissions-intensive grid electricity. 
  
When the integrated heat recovery system is connected as it was at the Library, the waste heat from 
BlueGen can be used to produce hot water - which improves the total efficiency to approximately 85 per 
cent.   
 
While there are several hundred units installed across Europe, they are far less common here in Australia. 
In fact, there are less than 100 of the units currently operational nationwide. Council is committed to 
trialling new technology like Bluegen and demonstrating how it could be adopted by others. 
  

  



Project Challenges 
 
Despite the many benefits that this project brought Council, it wasn’t without its hiccups and delays along 
the way. 
 

Budget 

Due to the fact that financial allocations assigned to this project were based on estimates, some of the 
costs to individual (and subsequent overall costs) activities fluctuated significantly. For example, the 
installation and commissioning of the BlueGen Microgeneration system cost nearly $25,000 more than 
originally expected due to additional piping works, and gas boosters for the hot water system in the event 
that it cannot be supplied solely from the waste heat from the fuel cell. 
 
Other activities placed similar pressures on the project’s budget. For instance, the choice to install an 
economy cycle was not initially scoped as part of the original plan to improve the heating and cooling 
efficiency. This was due to the energy consultant not identifying it as a possible and cost effective solution. 
 
Despite these added pressures, Council was able provide additional finances to the project to ensure it 
could meet its obligations under the contractual arrangements with the CEEP funding, and maximise on the 
opportunity presented. 
 
For a full breakdown of the project’s costs and allocation please refer to the BUDGET section of this report.  
 

Network and IT Connections 

With the combination of ‘CT’ metering and connections to third party monitoring systems (such as the 
BlueGen’s own data output), having these all work and transmit seamlessly for the purposes of the real 
time monitoring system wasn’t an easy feat. With multiple proprietary systems establishing different 
communications and timing protocols, it took numerous attempts, trials and reconnections before the 
connections were being received and measured on the sustainability platform servers. 
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Conclusion 
 

The integrated building retrofit at Richmond Library is not only a demonstration of Council’s commitment 

to being a leader in energy reduction and carbon management, but also how data management and 

particularly real time monitoring of key datasets is required to successfully realise energy efficiency in 

commercial buildings. 

 

The project clearly shows that one of the most effective tools in mitigating the effects of climate change, 

and decreasing the financial burden of utilities is energy efficiency. As Council officers’ understanding of the 

interdependencies and performance of the newly installed technology increases, so too will the anticipated 

energy savings. 

 

The project also highlighted the opportunity presented by thinking about engagement and communication 

methods beyond traditional methods such as printed materials. Providing energy use and other 

information such as Twitter Feeds and Track Tracker data in real time have the ability to place meaningful 

data in the grasp of both project managers and building users alike.  
  



 
 

Overall Project Energy Efficiency Improvement 
 

Site Name Richmond Library 

Location 411 Swan Street, Richmond VIC 3121 

Type of Building Public Library (Commercial) 

Activity Type and Measure Various energy efficiency retrofits including Heating and Cooling upgrades, 
replacement of lighting to LEDs, onsite generation via BlueGen fuel cell technology, 
and building envelope improvements to improve thermal performance 

Energy Efficiency Estimate 
Method 

Before and after energy efficiency calculation based on electricity use and natural 
gas consumption at the whole facility (IPMVP- Option C) 

Baseline Energy Use Electricity (kWh): 229,697/ annum 
Gas (MJ) : Nil / annum 
Total MJ: 826,909 MJ / annum 

Baseline Energy Efficiency Building Area (m2)= 1,667 
MJ used per m2= 496.05MJ/m2 / annum 

Energy Efficiency 
Improvement 

Post retrofit measurements: 
Electricity (kWh): 169,745 / annum 
Gas (MJ) : 36,536 / annum 
Total MJ: 647,618 MJ / annum 
Total tCO2-e: 77.1 / annum 
MJ used per m2= 388.49MJ/m2 / annum 
 
Post retrofit improvement: 
Total MJ: 179,290 MJ / annum 
MJ used per m2= 107.5MJ/m2 / annum 

Cost of Activities $450,957 (inc GST) 

Estimated Cost Savings 
(based on current data) 

$11,967 Actual to May 2014 
$13,705 anticipated  (based on full 12 months of savings) 

Notes and limitations The energy efficiency installation period was completed in October 2013. 
Therefore, the reported savings only represent a portion of the expected saving (ie 
actions completed in October, only demonstrated savings from this point up until 
May 2014 and not a full 12 month period). 
 
In addition, many other improvements to the library’s systems occurred during the 
commissioning and optimizing phases. Some of which are still being undertaken at 
present. As a result, Council is expecting a much larger series of energy and financial 
savings from the beginning of 2015. 
 
It should also be noted that during the baseline/ pre-retrofit period, the building’s 
Theatrette was largely unused due to a refurbishment. However, in July 2013 this 
part of the building was reopened and made available to be booked by the public 
for performances etc. Considering the size and nature of performance-based 
activities, these have actually increased the energy use requirements of the site 
since re-opening. Therefore, the building could have actually achieved more savings 
than reported if this aspect was calculated. 

 
 



Authorised Officer ignature: 	 

Name: 	Jane Waldock 	  

Date: i°  / 	/ 7-c) 	. 

DECLARATION 
The Authorised Officer of the organisation makes the following declarations 

Or I declare that I am authorised to submit this Milestone Report (including any attachments) on behalf of Yarra City Council (Name of organisation) 

1171 declare that the information provided in this Milestone Report is true and accurate. 

CV I understand, and acknowledge that giving false or misleading information in this Milestone Report is an offence under the Criminal Code Act 1995. 

Ei4understand that progress payments will only be made in accordance with the Funding Agreement including on satisfactory completion of Milestones. 

Position: ... Environmental Management Coordinator 	Organisation: Yarra City Council 

Witness Signature. 
	

/4dle""n 	 Date.  /9/ 6  / ec)("I" 

Name: 	C,b /4  

Position:  OcQ.,' 	( e;01161) &S &rV   .Organisation. ez,..terCA 

The use and disclosure of information provided in this application is regulated by the relevant provisions and penalties of the Public Service Act 1999, the Privacy Act 1988, the Freedom of Information Act 1982, the 
Crimes Act 1914 and the general laws of the Commonwealth of Australia. 

The information contained in this application will be regarded as private and confidential and will be treated as such by the Department. This is subject to the operational need to provide applications to assessors, 
and any statutory or legal requirements to provide information to the Commonwealth Parliament and other organisations, for audit, law enforcement, investigative or other legitimate governmental purpose. 

As part of the assessment process for this application, the Department may need to consult with, and provide material from this application to, other government agencies or bodies, other organisations and/or 
relevant individuals, in order to substantiate any claims or statements made in this application, or to otherwise assist in the assessment of this application. If this occurs, the Department will endeavour to ensure that 
the parties who are consulted observe appropriate confidentiality provisions. 

If this application is approved, the broad details of the application may be disclosed by the Department for purposes such as promoting the program and reporting on its operation and policy development. This 
information may also be used in answering questions in Parliament and its committees. In addition, the selected project information will be made publicly available. Public announcements may include the name of 
the successful applicant and of any project partners; title and description of the project and its intended outcomes; and amount of funding awarded. 
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