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A pathway to the CBD 
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1. Executive Summary 

In Townsville, we face a wide range of cha llenges that interact and influence the 

sustainability of the city's support and governance systems such as transport, water, energy, 

communications, healthcare and social servicesi . 

The Townsville City Council is working with the energy utility, private enterprises, 

educational institutions and community organisations to 'figure out' new, innovative and 

collaborative ways to reduce the impact of the challenges whilst building resi liency to change 

and connecting people and organisations through the integration of these support and 

governance systems. 

The Townsvi lle CBD is a cata lytic focal point for the transformation of the city to a Smart 

Infrastructure and Sustainable Energy future where a number of synergistically 

complimentary sub - projects are underway and embedded in the progression of the city 

through the partnerships and strategic direction of council (Figure 2). 

By improving quality of life, lowering energy costs, attracting human capital, rais ing the city's 

global profile and reducing costs to the community, Townsville has the potential to be a 

catalytic driver for economic development in Queensland and Australia . "Cities are 

increasingly evaluated by potential residents and industries on their ability to provide greater 

liveability; large scale business and investment networks, streamlined and integrated 

government services and sustainable solutions which are suitably subsidised" (IBM Smarter 

Cities Austral iaii) or where financial instruments that are practical, implementable and 

accountable exist. 

Acting in ways that are connecting 

the community and the world and 

making it relevant to the way we all 

live and do business 
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2. Introduction 

No longer can we continue to exist as we have done in the past. As a society, we must 

continue to look for ways to do things smarter and more susta inably. 

As Austra lia's largest tropical city, Townsville is embarking on a journey of change that is 

transforming the local community through the building of their capacity to behave more 

sustainably. 

Townsvil le City Council's CBD: Smart Infrastructure and Sustainable Energy Framework, is 

an infrastructure project that is unlike any other undertaken before. 

With a District Cooling and Renewable Micro-grid Infrastructure project at the foundation, the 

project builds on this bricks and mortar initiative with the objective of creating a world­

leading, Smart, Sustainable, Tropical Urban Capita l. The project draws together key 

challenges and opportunities of urban development and infrastructure management in cities 

including creating markets for sustainability, managing assets and renewals; bundling 

services and functions that ach ieve economies of sca le (Ernst & Young - June 2012). 

How is Townsville doing this? Aligning with the city's Strategic Plan, CBD Master Plan iii' 

Digital Economy Strategyiv and building on the Australian Government Townsville 

Queensland Solar Cities Projectv and IBM Smarter Cities Chal lenge Townsvillevi; the 

Townsville CBO: Smart Infrastructure and Sustainable Energy Framework works with key 

partners including energy utilities, global tech giants, local businesses and property owners, 

residents and other levels of government, to deliver a unique project that delivers on the 

three anchor pillars of economic and commercial value, community expectations and 

susta inability. 

Cloud computing mixed with tangible underground infrastructure can combine to catalyse 

green buildings with smart metering, advanced analytics and photovolta ic superhighways 

that powers the booming future of Townsville. Through fostering a creative and energ ised 

work force, Townsville plans to increase the population of residents living in the CBD by 

20000 by 2030 (CBD Taskforce 2012). 

By building a smart, resilient and sustainable city, Townsville will become a model for the 

rest of the world ~o follow (Figure 1 ). 
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A key challenge remains.. . How do we leverage investment partnerships, utilise 

innovative financing and/or generate a return on investment (RO I) in combination with 

fundamenta l city building processes and development? A key question of the Ernst & 

Young Report (June 2012) - Strong Foundations for Local Sustainable Infrastructure. 

What is the balance between obtaining an ROI on a susta inability project (or series of linked 

projects as is proposed in this case study) that needs a wide source of funds and contributes 

to commun ity building of social capital, economic development and vibrancy of inner cities? 

This project provides an excellent opportunity to investigate and 

showcase integrated financial models; grants and partnerships to 

achieve replicable and transferable sustainable city building 

demonstrating how to achieve financial cost reductions, city-wide energy 

efficiency in retrofit/new buildings, energy demand reductions and 

increased liveability that improve city-wide viability, resilience, 

adaptability including response to natural disasters. 

Townsville City Council - December 2012 
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3. Business Opportunity 

The Townsville CBD: Smart Infrastructure and Sustainable Energy Framework for improving 

lifestyle and commerce in the CBD is an integrated energy efficiency and demand 

management model incorporating bundled services/functions to create an economy of scale 

through leveraging investment partnerships utilising innovative financing and in some 

projects generate a return on investment. It can provide a "seamless symphony" (IBM) of 

infrastructure asset management and investment, creating a "ecosystem of instrumented, 

integrated and intelligent devices which bridges the digital world with the physical world in a 

seamless way" (IBM Smarter Cities, Townsville Smarter City Challenge Report 2011 and the 

emergent Townsville Smart City, Solar City Framework - see Figure 1 which integrates 

citizen engagement with the physical and digital dimensions). Potentially creating a "virtual 

power planf' combined with "smart energy solutions and infused analytics that optimise 

natural resources" (IBM), human behaviour and empowerment to think and act for 

themselves (TCC Citysolar Annual Report 20 12). 

To better enable sound business solutions, energy efficient and low cost leasing in 

commercial premises combined with industrial strength and sustainable energy infrastructure 

solutions such as Multi-stakeholder District Cooling, Renewable energy Micro-grids, Green 

Buildings and Smart - Technology integration using "predictive analytics" leading to the 

concept of "foresight as a services" (FAAS - IBM Research Laboratory 2012) . 

This project demonstrates world class innovation as an integrated project delivery structure 

for urban infrastructure, affordabi lity combined with implementable f inancing and where 

appropriate commun ity benefit subsid ies, where efficiency and effectiveness drives 

affordabi lity, the way that the community interact with the world and commun ity-business 

engagement that matters (IBM Smarter Cit ies Australia). 

Innovative thinking and 

transformative systems 
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4. Customers 

The customer segments for this project are the businesses and community that res ide 

and utilise the services provided within the CBD of Townsville. 

The operational costs for businesses and living costs of residents are on a rising trend and 

can potentially become unaffordable to continue to operate or live unless something 

changes in the way we do business and deliver services particularly in the CBD. Of these 

costs, a significant proportion is due to identifiable, actionable and preventable inefficiencies 

in energy resources. Identified through collective learning process and market research 

underpinned by community based education and involvement led by Townsville City Council 

and Ergon Energy, there is a need for a framework for change that will assist businesses 

and residents to think and act in different ways around energy use where losses can be 

turned into profits, savings can be achieved and the hidden costs of living and operating in 

the CBD of Townsville can be uncovered in real time and pathways made available so each 

individual and business can act for themselves, especially in the face of the economic 

climate that exists today with rising electricity costs and a price on carbon . 

Emergent Business Practise Stakeholder Workshop - IBM Smarter Cities Challenge 
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5. · Key Partners 

• Townsville City Council - Lead proponent 

• Ergon Energy - Townsvi lle Energy Sense Community I Commonwealth Solar Cities 

• IBM Corporation - Smarter City Research I Smarter Planet Initiatives 

• CBD Taskforce 

• Townsville Chamber of Commerce 

• Townsville Enterprise 

• City developers and commercial interests 

• Environmental Products and Services Network 

• James Cook University 

• ICT Business Network 

• Guided Innovation Alliance 

• ScienceMob Inc 

• TechNO 

• Activated Citizens 

• Building Owners 
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6. Business Environment 

Townsville City Council has a focus on the sustainability of the city with particular interest in 

the CBD through its innovative and collaborative susta inability programs that have been 

developing a transformative systems approach to utilising collective knowledge and 

individual actions to generate new systems that integrate the environmental, economic and 

socia l dimensions of commerce and lifestyle. 

Council has a proven track record of working with the energy utility (Ergon Energy), 

developers, builders, environmental products and services businesses, ICT business 

network, research institutions, building owners and residents to deliver energy efficiency, 

demand and supply-side management initiatives throughout the whole of community. 

Specifically this has included: 

• The Commonwealth Townsville Queensland Solar Cities Project 

• Townsville Network Demand Management Pilot which includes TCC Multisite, TCC 

Energy Performance Contract and CBD District Cooling Projects 

• IBM Smarter Cities Challenge 

• The development of a Smarter Water Research pilot in partnership with IBM 

research. 

• TCC Citysolar Community Capacity Building Program which includes one of 

Australia's most comprehensive Community Based Social Marketing (CBSM) 

behaviour change programs - The Townsville Residential Energy Demand 

Program - where the key target behaviours are; Painting the roof with a white or 

heat reflective light coating (Cool Roofs Townsville Project), Replacing electric hot 

water systems with Solar/heat pumps and Planting shade trees especially on the 

western side of the building. 

• The development of solar technology demonstrations and interpretative 

educational experiences for businesses, schools and the community. 

• The facilitation of whole-of-community Collective Social Learning and Emergent 

Business Practise Workshops around energy efficiency and sustainability. 
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• The establishment of a knowledge network cluster approach to bridging learning 

and knowledge gaps involving a Susta inable Townsville network - Townsville: A 

Centre for Exce llence in Tropical Design for Susta inability and Innovation. 

• Established capacity building connections with a renewab le energy corridor 

between Townsville and Mt lsa . 

• Development and delivery of a number of Urban Sensor Network Pilots in 

partnership with JCU, ScienceMob Inc, Federation Place and Finlay Homes. 

Townsville City Council has the capacity and resources both interna lly and through its strong 

partnerships and collaborative framework to deliver whole-of-community transformative 

projects for the city including leverag ing the financial and non-financial resources available. 

Townsville City Council has developed a number of collaborations and partnerships with 

different levels of government, the corporate sector, industry and the community and through 

th is network of communications it has been identified that the businesses and residents of 

the city are adequately positioned to be involved in smart susta inable approaches to 

increasing commerce and liveability in the CBD. 

The city-wide National Broadband Network (NBN) will provide a great opportunity to not only 

leverage off the high speed I high capacity communications network, but to also capitalise on 

the infrastructure development and relationship building . 

The integration of the James Cook University Tropical Data Hub with the Australian Urban 

Research Infrastructure Network (AURIN) project will provide businesses in Townsville with 

the ability to access data and informat ion that can benefit their operations . 

Utilising all of our collective knowledge, 

visions, ideas and actions 
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7. Strategies 

Each sub-project has been worked through by key stakeholders in a series of workshops 

facilitated by Townsville City Counci l and outcomes are outlined in in the form of a Strategic 

SWOT Analysis in the relevant sections of this report (See Sub-Project Details) . 

Functional 

The Townsville CBD: Smart Infrastructure and Sustainable Energy Framework Project will 

build competitive advantage through achieving Superior Innovation. The integration of 

smart technology, infrastructure, renewable energy systems and data analytics can result in 

new products and services that can better satisfy customer needs, enhance the quality of 

existing structures and processes, increase efficiencies (including reducing costs) for 

business operations (Table 1 ). 

Table 1: Functional Roles for the Project to Achieve Superior Innovation . 

Value Creation Function Primary Roles 

Infrastructure (Leadership) • TCC will lead and manage project 

• TCC wi ll facilitate roles and responsibilities of project partners and build 
collaborative I co-operative framework. 

Production • TCC will build co-operation between partners on project design and maximise 
efficiencies with delivery 

• TCC will continue to work with partners to develop new process innovations 

Marketing • TCC wi ll provide market information to partners 

• TCC will work with partners to develop new products 

Materials Management • Project partners to be responsible for their own management of materials 

R&D • Project partners wi ll foster continuous development of new products and 
processes 

• Vertical and horizontal cross-functional co llaboration through col lective 
shared knowledge to maximise innovat ive thinking 

Information Systems • Project will utilise the information systems already in place and leverage off 
new systems to co-ord inate project management 

• Project will be supported by TCC Knowledge management MI -Townsville 
Project 

Human Resources • Project partners will utilise local expertise and invest in specia list invo lvement 
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Business Level and Competitive Positioning 

As the services delivered by the Townsville CBO: Smart Infrastructure and Sustainable 

Energy Framework are targeted mostly to bu ilding owners and occupiers, a Focussed 

Market Segmentation approach will be taken . This will allow the project to allocate all 

resources to developing the product and delivering the service to this particu lar target 

segment. 

During the initial stages of the project, financing may be sought from investment by project 

partners and costs incurred by customers uti lising the services. At this stage, the project 

wou ld be pursu ing a Differentiation business model due to the unique service delivered that 

is different from anything currently availab le. The project will gain a competitive advantage 

as it will deliver services that will address the needs of the customers i.e. energy savings, 

network efficiencies, capita l deferral and reduced operational and living costs; wh ich allows it 

to charge a premium price to create va lue for investors. 

As the project matures and return on investment is reached and/or efficiencies in delivery 

reach comparative advantage, the business model can shift to a more Cost Leadership 

positioning throug h lower prices and higher efficiencies. At this point the feasibility of further 

project development may be reached. 

Going above and beyond 

in search of better ways 
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8. Innovation Process 

The Townsville CBD: Smart Infrastructure and Sustainable Energy Framework will capture 

and create value from its integrated project delivery structure for urban infrastructure with 

significant importance of demonstrating clear benefits (social, financial and environmental) to 

the commun ity and stakeholders. 

Building on a generic Innovation Entrepreneurial Modelvii, Townsville City Council through its 

Citysolar Community Capacity Bu ilding Program has developed an Emergent Business 

Practise Innovation Cycle which integrates Professor Valerie Brown's (Austra lian National 

University) Collective Socia l Learning as an approach to uncovering pathways to sustainable 

(social, economica lly and environmenta lly viable) project innovation and delivery. 

Develop 

Principles 

(Entrepre neurial 

Goals & Context) 

l'rindplu 

-.top: 
L l'onan;ol gaol< 

l. Com<nmity Ideals 
1. Olojective lnq'*'f 
4. Poky~ 
5.. Ulopion-. 

Adions 

Do: 

Trial thrnew 

Ad on the vision 

Test by experiment 

Evaluate results 
Transfonn the futufe 

D•saib• PU11mat•n 
(Re<:ognise Opportunities and Find Resources) 

Sharwd bsua 

T ownsviUe CBD: Smart 
Infras-tructure and 

Sustainable Energy 

Do& Raview 

(Create Value) 

............... 
De«ribe: 

o..n~ 

Comrnurity's ltuns 

Priority issues 

Powur~ 

Pmsilo!elu!mes 

Potantial 

Desl&>r 
Rf>-l!noglne thr present 

Vision a new fub•~ 
Prnpn<e hypot!oeise 

Set fresh ..,.las 
Mal<ecreatiw"'-

Destcn Potontlol 

(Develop Venture) 

L-...o-
2.~-
.. ___ _ 
·---­S.Halstit~~ 

Figure 2: Emergent Business Practise Innovation Cycle (Adapted from Collective Socia l 

Learning (Professor Valerie Brown - Australian National University) and Innovation Process 

(Bessant & Tidd 2011 ). 
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9. Project Goals 

Council 's vision is for Townsville to be vibrant, progressive and a great lifestyle . Its mission 

is working with our community to provide quality services through commitment and 

leadership. 

The Townsville CBD: Smart Infrastructure and Susta inable Energy Framework is a CBD­

Business-Citizen wide integrated and collaborative model that brings together the collective 

knowledge and individual expertise that has delivered synergistic and successfu l projects for 

Townsville. 

The Framework is supported by the simultaneous delivery and synergising of key sub­

projects that are bui lt on research and implementation trials delivered by the project partners 

through the city's susta inabili ty prog rams such as the Commonwealth Solar Cities Project, 

Smarter Cities Initiatives and Ergon Energy's Network Demand Management Project and 

Energy Sense Communities. 

Overall Goals: 

1. Establish an interconnected CBD wide communications hub utilising the very fast 

broadband from the NBN fibre and wireless network (MiTownsville Business 

Case) which supports green buildings and energy management with advanced 

analytics (IBM Smarter City Research). 

2. Townsville City Council to lead implementation of the first part of Stage One of 

the CBD District Cooling Master Plan (base on TCC owned assets, and adjacent 

and feasible bu ildings). 

3. A strong foundation for developing susta inable energy and smart loca l 

infrastructure in the CBD via liveable, connected community that integrates 

innovative financing options. 
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Sub - Project Goals 
Sub-Project Main Goals 

A. CBD Di stri c t Cooling A decrease in the maximum"demand for the CBO 
Projec t An increase in lhe NABERS Energy and Water Ratings for the bui lding . 

A decrease in the carbon emissions associated with the building. 
An increase in lhe reliability of the chiller plant th rough an increase in the redundancy of the ch il ler plant {should one ch iller fail) . 
Reduced life-cycle costs for climate con trol 
A decrease in upfront capital required for plant installa ti on and upgrades 
A decrease in the risk associa ted with Legionnaires disease. 
A decrease in the spatial requirements for lant wi thin the buildinQ. 

B. Renewable Energy 
Micro-grid and Storage 
C. Smart Buildings Pilot 
D. CBD Sustainability 
Platform 
E. CBD Urban 
Sustainabi lity Sensor 
Network Pilot 
F. CBD Electric Vehicle 
Infrastructure Pro'ect 
G. Hybridised Low 
Carbon Energy Sys tems 
- Virtual Power Plant 
H. LED StreeUight Improve the energy efficiency of existing st reetl ights in the counci l footprint 
Project Break through current structural , financial and stakeholder barriers on stree t lighting for local governments with a new 

collaborative model 
Leverage the availability of external financing sources for a cost effective step change in accelerating the transition to energy 
efficiency in street lighting. 

Outcomes for Council . Reduction in emissions . Lower energy costs and maintenance cos ts by up to (60%) . Protection against future cost increases . Improved amenity . Poten tial to provide leadership in a who le of sla te LEO streetlight swap ou t . Consistent wi th current energy sustainabilily programs . Leverage its Solar Cities creden tials 

Outcomes for Ergon Energy . Demand reduction in areas where there is an evening peak . Reduction in CSO . Potentia l model for whole state 

Outcomes for Australian Government: . Emissions reductions . Highly leveraged fund ing - SSm could facili tate whole state swap out. . Breaks through current barriers of financial cos ts, approvals and stakeholder relations to streetlight swap ou ts and achieves 
many of the identified actions contained in the Draft Stree t Lighting Stra tegy July 20 11. 

I. Digital Learnscapes & 
Ci ty Sustainabili ty Hub 
J . CBO Green Corridors 
Pilot 
K. Cool Roofs CBD 
Project 

19 



10. Integrated Project Delivery Structure 
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Figure 1: CBD Sustainability Framework and Project Delivery Structure 
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A 

B 

c 

D 

G 

H 

Sub-Project 
CBD D•stnct Cooling Project 

Renewable Energy Micro-grid 
and Storage 

Smart Bu•ldlngs Pilot 

CBD Susta•nablll ty Plarform 

CBD Urban Sustalnab!lity 
Sensor Network Pilot 

CBO Electric Vehlde 
Infrastructure ProJect 

Hybndised Low Carbon Energy 
Systems- Virtual Power Plant 

LED StreeUight PrOJCCt 

City Sustamab•llty Hub & 
Lcamscapes 

CBD Green Comdors & 
Walkabillty P1IOI 

Cool Roofs CBO Project 

Activities 
- Finalise project bncf and tender 
documentation 
- Engage With project partners and 
stakeholders 
- Review tenders and award des•gn and 
construct contract 
- Comm•ss•onlng and operation 

- Final roof inspections 
- Design system structure 
- Development contracts 
- PV and battery procurement 
- lmplcmcntatlon stage 

- Contract development 
- Sensor deployment 
- Platform development 

- Contract development 
- Equipment Installation 
-Platform development 

- Research flnallsation 
- Sensor deployment 
- Platform development 

- Research finalisa tJon 
- Contract negotiation 
-Procurement stage 
- Implementation stage 

- Innovative PV and Storage Research 
- Partners and Investment models 
Contract development and negotiation 
- Procurement stage 
- Implementation stage 

- llghi.Jng procurement 
- Contract development 
- lnstallatJon stage 

- Platform development. data Integration and 
visualsation 

- Research finahsatJon 
- Implementation design 
- Implementation stage 

- Roof inspections 
- Contract development 
- Coating application 

Implementation Cost 
c. S15 million for Stage 1 
c. S2.5- S3 m1lllon for Townsville Ci ty Council 
buildings only 

c. S4 m!llion 

c. SSOO.OOO- S1 m1llion 

c. S300,000 

c. $150,000 

5200,000 

5500,000 

S1 .6 million 

5250.000 

c.5500,000 

c.S250,000 (Based on 12.000sq m of roof 
space in conjunction With PV micrognd ) 

Proj_ect Status 
Pre-feasibili ty commenced. Deta1l planning commenced and subject to 
barrier (including financial constramts and is designed to be shovel 
ready Within 12 montns 

Trial projects as part of Townsville Solar City commenced and 
prelim inary investigations and concept ideas develop 

Trial projects underway and consistent wi th advice from IBM Smarter 
City Challenge Report. Project workshops completed . Can be shovel 
ready Within 12 months. 

Concepts developed and can be shovel ready W1th1n 6 months. 

Tnal projects underway linking buildings. 

Trials underway - Including Ergon Energy Townsville Energy Sense 
Community, EV trials. Consortium partnership With TechNO and EV 
Old for EV vehicle modification and IntegratiOn w1th utility. 
Ouecnsiand"s first public charging station installed on the Strand as 
pan of Townsv1lle Solar City Project (Cltysolar). 

Concept Development 

CEEP fund1ng submiSSIOn prepared and subm itted Round 1 
(unfunded). Is shovel ready subject to contracts and financing. 

Physlcallearnscapes developed. digital platform concept developed. 
partnerships formed- seeking funding. 
Shovel ready subject to contract documents and financing 

Concepts developed and previous base line projects completed. 

Tnals completed, research data developed and geospatial 
demographic profiling completed . 

Integration I Scalability I Replicability 
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11. Proposed Funding Sources 

Funding vs Financing 

Different options exist for paying for infrastructure (see above table) including grants, 
contribut ions. Additionally finance can be raised up front to deliver infrastructure wh ich then 
can be pa id. 

Financing 

Private finance for trial projects 

Low interest loans 

Tax increment financing 

Review of Asset Ownership - sell off assets to create revenue/equity financing 

Funding Sources 

Community Bonds 

Community Clean Energy Market - Carbon Townsville Community Cluster 

Development Charges 

Reg ional Development Australia Fund 

Example Project for fi nancing options: 

Sub-Project H - LED Streetlighting 

Brookfield Financial are in the process of exploring two alternatives for the structuring of the 
cash flows. As recognised in documents released by the Federal Government, one of the 
biggest impediments to efficient streetlight swap outs is getting cooperation from the re levant 
electricity distributor. 

We have sought to overcome this by having Ergon Energy as part of the consort ium. 
However, in order to ensure that implementation is as smooth as possible for both 
Townsville City Council and Ergon we have developed two basic structures 
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Current 

Paym ents under Streetlighting tariff 
Erg on (""'" 

Option 1 

Assets and costs contributed 
Erg on 

Tariff is adjusted 

Repaym ent from savings 

EDC 

Funding 

Townsville 
City Council 

Dept of Climate 
Change and 

Energy Efficiency 

$5m 

$5m 

Townsvi lle 
City Counci l 

SPV 

Service Can tract 
Can tract with TCC 

Other Service Providers 
(install etc) 
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Option 2 

EDC 
$5m 

Repayments 
out of savings 

Tariff 
Erg on 

Paymen!s as per Existing Arrangements 

$10m 

$5m 
SPV 

$10m 

Various Suppliers 

Tariff payments remain the same until EDC fund ing is repaid. 

Dept of Climate 
Change and 

Energy Eff iciency 

Townsville 
City Cou neil 

Note that Option 1 is the preferred option however Option 2 achieves the same economic 

outcome for all parties. Option 2 is included as a fa llback in case there are any technical 

impediments to Option 1. 

Source: Guided Innovation Alliance (see attachment) and Townsvi lle City Council LED 

street lighting proposal. 
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Sub-Project Funding Sources 

Sub-Proj ec t Direc t Contribution Grants Innovative Investment In-Kind Contr ibutions 

models (e.g. Research) 

A CBD District Cooling Project TCC Asset renewal Clean Energy Program Low Carbon Australia Ergon Energy 

(Capital works) (CEEP) Low interest loan 

B Renewable Energy Micro-grid and Regional Development -Community Bonds Environmental Products 
Storage Grants and Services 

-Community Clean 
Energy Market Ergon Energy 

c Smart Build ings Pilot Clean Energy Program IBM Research Lab 

(CEEP) 

D CBD Sustainability Platform Citizens 

E CBD Urban Sustainabi lity Sensor JCU Research, 
Network Pi lot 

SclenceMob 

F Public Transport and Electric Guided Innovation 
Vehicles 

Alliance 

G Hybridised Low Carbon Energy 
Systems - Virtua l Power Plant 

H LED Streetl ight Project Clean Energy Program Guided Innovation 

(CEEP) All iance 

I Digital Learnscapes & Citizens 

City SuslainabiHty Hub 

J CBD Green Corridors Pilot Commun ity Community I Citizens 

K Cool Roofs CBD Project Guideu Innovation 

Alliance 

T olal Project Funds 
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12. Governance 

While no overall Governance structure has yet been determined for the whole 

proposed Townsville CBD: Smart Infrastructure and Smart Energy Framework ­

individual sub-project governance and investment frameworks have been 

established for specific projects: 

• CBD District Cooling (Ergon Energy - Report to TCC dated May 201 2) 

• LED streetlights (GIA and TCC Project Submission for LED Street Lighting) 

Investigations into potential governance and investment frameworks have been 

completed by Ergon Energy for PV Super highway concept (Sub-Project B ­

Renewable Energy Micro-grid and storage) 

As a specific research alliance - the Guided Innovation Alliance (GIA) has 

established a governance structure between project partners (Ergon Energy, QUT, 

Brookfield Technologies and Smart Grid Partners) in order to develop shortened 

pathways to market for new sustainable energy innovations in the electricity sector 

(see attachment GIA - Collaboration Key to Energy Innovation). 
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13. Project Plan 

To be developed using the Townsville City Counci l Project Management Framework for both 

overall Smart Infrastructure and Susta inable Energy Framework and individual Sub-Projects. 

The TCC Project Management Framework is a proven risk reduct ion tool designed to 

effectively implement urban management projects implemented by council. 
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14. Risks 

No Risk Risk Control and/or Mitigation Risk Owner 
Rating Strategy 

1 Quality: Project team High Develop detai led project Project Director 
missunderstands the key implementation plan and 
project objectives which resu lts monitor project actions 
in ineffective, inefficient and consistent with the project 
unproductive use of project objectives . 
resources 

2 Financial Issue: Scope of work High Experienced energy Project Director 
exceeds project budget and auditors utilised to develop 
program deliverables impacted scope of work budgets with 
due to insufficient funds. accuracy defined by 

re levant standards or best 
practice guideline. 

3 Governance: Maintenance and High Project Director and Project Director 
support for resources delivery team informed of 
necessary to apply project project requirements. All 
management framework meeting minutes 

distributed to leadership 
team and monthly 
report ing of project issues 
addressed with Project 
Director for reso lution. 

4 Scope: Course of actions High Engagement with skilled Project Director 
becomes constrained to known and experienced 
technologies with demonstrated professionals and 
performance and life cycle cost contractors to ensure 
benefits and innovative maintenance of cost I 
measures do not necessarily benefit outcomes. 
achieve the best operational 
ROI I life cycle benefits (ie. 
innovative technologies) . 

5 People: Insufficient resources High Review project resourcing Project Director 
to maintain obligations requ irements monthly. 
identified in funding agreement. Allocate additional 

resources or raise delivery 
constraints with Project 
Team . 

6 Communication: Keeping High Develop Project Plan Project Director 
project team and stakeholders stakeholder 
informed of status of overall communication plan and 
project. review at regu lar project 

meetings. 
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Foreground: CBD Flinders Mall Pavilion with 54kW Solar Array 
Background: CBD Green Building 
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Appendix 1: 

Sub - Project A: CBD District Cooling Project 

Ergon Energy Corporation Limited (Ergon Energy) and Townsvi lle City Council (TCC) have been key 

project partners in promoting and developing Townsvil le's future growth. The Townsville CBD District 

Cooling Project provides the opportunity to position Townsville with key urban sustainable 

infrastructure to make the CBD area more attractive to developers, tenants and land lords whilst 

enhancing Townsville's global reputation as an integrative and environmenta ll y respons ible 

sustainable city. 

Council's continued committed involvement is developing from hosting the site of the proposed 

cooling faci lity, being a customer of the system and partnering to demonstrate the benefits to the 

community as a whole to leading the next stage of development of the project in progressing a design 

and construct tender process. 

The all iance with Ergon Energy has rea lised a detai led feasib ili ty wh ich addresses al l project 

planning, financia l, technica l, stakeholder, partnering and costing information. A copy of the report is 

attached (Attachment A) and a summary of the key points is as fo llows: 

Project Objectives and Outcomes: 

The district cooling system should meet a number of benchmarks in order to be an attractive 

proposition for a bui lding owner. These requirements in turn will define the design of the plant. 

Customers will have a variety of reasons for signing up to take ch illed water from the DCS. The goals 

of the DCS shou ld provide some or all of the va lues to the customer. 

A decrease in the maximum demand for the CBD 

• An increase in the NABERS Energy and Water Ratings for the building. 

A decrease in the carbon emissions associated with the building . 

An increase in the reliabili ty of the chiller plant through an increase in the redundancy of the 

ch iller plant (should one ch iller fa il). 

• Reduced li fe -cycle costs for climate control 

• A decrease in upfront capita l requ ired for plant installation and upgrades 

A decrease in the risk associated with Legionnaires disease. 

• A decrease in the spatia l requirements for plant within the building . 

30 



Stakeholder Engagement 

Council recognises that stakeholder and customer engagement is a critical component in ensuring 

whole of community support for this essential urban infrastructure to deliver sustainability on a bigger 

scale to the CBD. 

Stakeholder involvement is developed with collective social and emergent processes creating whole 

of community support by involving them in multiple linear (meetings and workshops) and non-linear 

(experiential learning and thought provocation) processes and activities to enrol them into the 

importance of protecting the living systems in our evolving city. 

Technical Details 

The general master plan of the system is to form a ring main around the city connecting multiple 

buildings and provisioning the system to enable chilled water to be supplied from both directions to 

maintain integrity of the piping network in the event of a failure . 

Chiller pl~nts shall be insta lled to potentially multiple plant room locations and sized to provide 

redundancy in the event of failure of any of the system components. 

Chilled water storage tanks will be constructed of concrete or steel and at a height. 

Table 2: Key metrics for Stage 1: 

Measures 

Energy for chilling - Business as Usual (kWh) 4,520,650 

Energy for Chilling - District Chilling (kWh) 2,454,067 

Energy savings from District Chilling (kWh) 2,066,583 

Customer Energy Savings (%) 46% 

Peak Demand - Business as Usual (kW) 1,593 

Peak Demand - District Chilling (kW) 486 

Demand Reduction (%) 70% 

Greenhouse Gas Reduction (t.p.a.- 2012) 2,069 

All analysis shows that an acceptable market return can be achieved whilst delivering savings to 

customers and freeing up building area for other uses. 
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Project Cost: 

c. $15 million for Stage 1 

c. $3 million for Townsville City Council buildings only 

Delivery Model: 

A competitive selection process will be undertaken to find a development partner and construction 

contractor to own and operate the facility and assume construction, performance and financing risks 

for the project. 

Channels: 

• TCC Citysolar Program 

• Ergon Energy Network Demand Management Project 

Digital Learnscapes 

Feasibility: 

The financial analysis by Ergon Energy indicates a saving of around 6% compared to business as 

usual costs and significant network demand reduction I augmentat ion benefits of around 2MVa. 

All analysis shows that an acceptable market return can be achieved whilst delivering savings to 

customers and freeing up building area for other uses. 
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Chilled water reticulation systems are well proven internationally, but 
need development of multi-user, public access systems in Australia . 

. .. 

Town a Size (MWr) a Comments a 
Amsterdam 76MW 

Stockholm #1 170MW 

Stockholm #2 SOMW 

Bahrain Bay 145MW 

Marina Bay, Singapore 57MW 

Dubai > SOOOMW 

Houston 48MW 

Austin 28MW 

James Cook Univesity- Townsville 12 MW 

Operated by Capital Cooling 

Claimed COP of 10 

Total of more than 18 km of piping 

1.5 Million square metres 

5 km of pipe network 

Planned expansion to 5 systems 

50 Million square metres 

7 km of piping, 600,000 sq metres 

Similar size to Brisbane 

Similar e lectricity market 

Similar size to master plan for Townsville 

Sim il ar e lectricity market 

14 ML of storage 

COP of 7.5 

Figure 4: Existing Proven District Cooling Projects (Source: Ergon Energy May 2012) 

• ~· ••• ~ .J .... ' 

I' on Potential 
. - . .. 

' 

Ergo n En erQ'l high I EZ'•' el estimates indicate as uJbstantial potential for chi lied w ater 
storage by 2'02'a' 

RoleJ'Eiement Townsv i lie I QLD Govt I Queens Ia nd Nationa I 
P·iloot 

Assets $10 Milli on S1 Billi on $2.0 Billi on SliD Bi lli on 

Demand 2 101) 2 ,000 10,0[ll0 
Reduction (MW) 

Ec.onomfc 
$1 Milli on $500 Mi Ilion $10 Billi on $40 Bi lli on 

Sav· gs {NPV'$ '*) 

Savings (t C02e 
per annum) 2,ocm 101),0"[)1) 2.5 Million 6Milli on 
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Figure Sa: Townsville CBD District Cooling Master Plan (Source: Ergon Energy) 
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Sub - Project B: Renewable Energy Micro-grid 

Project Cost: 

c. $4 million 

Pro ject Objectives and Outcomes: 

Seven roofs have been identified within the CBD, su itable for solar PV panel insta llations 

over approximately 12,000 square meters in total that can be connected to a micro-grid. 

Th is would host 1.44 megawatts with a preliminary cost estimate of approximately $4 mi llion . 

This project compliments the CBD District Cooling Project, firstly by the maximisation of roof 

space from the remova l of old and redundant AJC chi ller plants and also the capacity for 

water chilling to act as storage capacity for excess photovoltaic (PV) energy generation. 

The insta llation of PV arrays would be aligned with the delivery of the District Cooling Project 

where the energy generated will be consumed on site by the commercial buildings. Any 

excess PV energy generation (if probable would occur on weekends or public holidays when 

buildings are less utilised) would be optimised as storage, either chilling water through the 

district cooling, heating water through heat pumps and electric boosted solar hot water, 

charging electric vehicle infrastructure or stored in batteries distributed throughout the CBD 

which can be sh ifted and used to reduce peak load on residential bu ildings or restaurants 

and bars. 

Key Stakeholders: 

• Townsville City Council 

• Building Owners 

• State Government 

• Ergon Energy - Distribution & Reta il 

• Local Community 

• Guided Innovation Alliance 

• Australian Energy Regulator 

• Local Businesses 
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Table 3: List of buildings with available roofs 

ROOF AREA 
ASSUME 

~U I LD ING NAME ADDRESS PESCRIPTION !AVAILABLE 
ENERGY 
TARIFF 

iAPPROX (m2) 
PRICING 

Australian Govt Commercial Ofllces of ATO and 

tan ley Place 235 Stanley St reet 
hlld Support 14 Floors - 2 l evels carparking -12 

1500 ~a ri ff 43 
evels commercial o ffice space approx 
18,000m2 GFA. 

tate Govt Bu ilding 5 Floors commercial office 
tate Govt Building 187 Stan ley Street pace for State Govt Departments approx 7500 1SOO Ta riff 43 

m2GFA 

Townsville Commonwealth 143 to 201 Walker 
Australian Government Commercial Office 

entre ~treet 
enanted by Defence and Centerl ink - 3 Floors 3300 ~a riff 43 

approx 10,000 m2 GFA 

ownsvllle Ci ty Council offke and Chambers - 3 
2800 (Tota l) 

ownsville City Counci l 103 Wa lker Street 
Floors. of office space utilised by council 

1200 ~ariff 43 
~epartments and foyer for public service and 

!access. 
available) 

urrent Owner of building is THE STATE OF 

r.naln Roads Dept 
pUEENSLAND (RE PRESENTED BY THE 

~a riff 43 136 Wills Street DEPARTMENT OF MAIN ROADS). Building is 3 1300 
~oors uti lised by the Department of Main Roads 
~pprox 4000 m2 GFA 

Channels: 

• TCC Citysolar Program 

• Local Government Minister (David Crisafu lli) 

• Ergon Energy Townsville Energy Sense Community 

• Townsville Solar Alliance 

• Susta inable Townsvill e 

Feasibility: 

• Equalising savings benefits from other initiatives (eg LED streetlights) to contribute to 

solar farm costs. 

• Gap fund ing needed 
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Strateg ic SWOT Ana lysis : 

External Opportunities (0) External Threats (T) 

- Removes network issue •The main problem with PV on net\vork is in the 

-Synergistic with CBD cooling project residential area 

-Synergistic wi th district cooling - The CBD network is probably currently good enough 

-Links PV wi th storage not to need highway 

- Takes advantage of 'almost free' conduit from roof - Project a pilot of a concept not a project to solve a 

to substation current problem 

-Helps CBO Cooling attract renewable funding -Needs some extra funding for feasibili ty 

-CBD District Cooling System can act as storage -Storage capaci ty needed 

-Electri c Vehicles can act as storage 

Internal Strengths (S) Strategi es to Maximise Strengths and Maximise Strategi es to Max imise Strengths and Minimise 

Weaknesses Threats 

~Pre~feasibility studies underway 

~ 12,000sq m of roof space avai lable ~Devel op a 100MW Solar PV Farm to supplement ~ In tegrate wilh Ergon Energy EV trial 

-Ergon Energy Electric Vehide (EV) Tria l energy growth requi rements of Townsvi lle and to -Integrate wi th Cool Roof CBD Sub-Project 

include a storage option to enhance the feasibi lity and ~U t i li se roof space and service rou tes (freed up by 

improve securi ty of supply as well as explore new district cooling) for renewable energy generation and 

community ownership model and I or wheeling power utilisation by sui table storage style application, as 

loTCC. precursor to widespread distributed generation in 

~ I ntegrate with Ergon Energy EV trial commercia l district and other complex environments. 

~U t i lise roof space and service routes (freed up by ~ I nfused analylics to optimise natural resources use 

district cooling) for renewable energy generation and 

utilisation by suitable storage style application, as 

precursor to widespread distributed generation in 

commercia l district and other complex environments. 

~ Infused analytics to optimise natura l resources use 

Internal Wea knesses (W) Strategies to Minimi se Weakness and Maximise Strategie s to Min imise Weaknesses and Minimi se 

Opportunities Threats 

~ Stakeholders want too much (project can 't be 

funded ) ~ I nt eg ra te wi th Ergon Energy EV trial ~St akeholder and industry workshops 

~Needs Ergon Energy accepta nce and support to trial ~ I nteg ra te with Ergon Energy Storage trials ~Develop Physical and Digi tal Learnscapes for District 

~ Infused analytics to op timise natural resources use Cooling 

~ I n fused analylics to opti mise natural resources use 
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Commercial Framework 

LED Streetlight LED Streetlight 
Project Savings 

Secu 

New Power 

Solar Farm Purchase 

Output 
--.. Agreement 

Structure (PPA) 

I--

Crit 
flnanc 

cap I 
establl 

$50 

/' 
Risk Managed \ 

PPA 

I"AI tn 

TCC as off 
taker of Solar 

Farm 

New Green Power 
Product 'Woodstock 

Green" marketed 
locally to local 
consumers of 

electricity 

Contribution to 
_.. Solar Farm 

Costs 

State 

f--+ 
Reduced cost 1 Government 

risk to Ergon as ~ sees as low 

retailer Impact on state 
balance sheet 

Figure 6: Townsville CBD Renewable Energy Micro-grid Commercial Framework (Source: CBD Taskforce and Integrated Sustainability 

Framework for CBD and Eco-City Action Plan Workshop - 19 April 2012- Townsville) 
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Sub - Project C: Smart Buildings Pilot 

Project Cost: 

c. $500, 000 - $1 mil lion 

Project Objectives and Outcomes 

This pi lot will be based on the smart buildings energy efficiency model produced through 

council's Austra lian Government funded Community Energy Efficiency Program - Energy 

Transformation Townsvill e wh ich is a trial at an.existing council facility in the CBD. 

The Townsvi lle Solar City Project is prototyping sensors and smart technology in partnership 

with Townsville City Council , JCU eResearch and ScienceMob Inc. 

The Smart Bu ildings Pilot will involve instrumented, interconnected and intelligentv;;; bu ildings 

in the CBD that integrate: 

• Sustainability metrics 

• Building use - occupant density, interruption by non-work incidents such as 

maintenance fau lts, energy : productivity ratio, work delivered and generated, 

bu ilding usage patterns, lift vs sta ir use 

• Building performance - HVAC efficiency, age of assets, solar output, extreme 

weather res il ience, area of green space, usage patterns, capita l vs operational 

expenditure 

• Occupant experience - occupant satisfaction, happiness, well -being , health, comfort, 

temperature, vertica l temperature stratification, air quality, air flow, lighting, access to 

natural light, circadian rhythms, visitor experience 

• Communication and feedback - thematic communication, communication of energy 

performance to occupants, communication of future energy cost at current usage 

level, SMS I smartphone app surveys of building occupants 

• Data sharing - information transfer between bu ildings and cities, demonstration of 

successfu l initiatives 

• Individual responsib ility - education on optimum operation of building design 

elements, personal energy meters, engage staff ' tenants in measuring individual 

energy use (with rewards), posit ive re inforcement, empowerment to make change, 

measuring susta inability behaviours, transportation audit 

(Source: SBEnrc Stakeholder Workshop - Townsville ix) 
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Stakeholders: 

• Citizens (community) 

• Building owners & tenants 

• Counci l, State & federa l government agencies 

• JCU 

• Ergon Energy 

• Townsville Water 

• Australian Urban Research Infrastructure Network (AURIN) 

• IBM 

• CSIRO 

• Parks Association 

• Grey nomad association 

• Townsvi lle Enterprise 

• Chamber of commerce 

Channels: 

• Regional Development Australia 

• CBD Taskforce 

• Council 

• Townsville Enterprise Ltd 

• Chamber of Commerce 

• Guided Innovation Alliance 

• CBD District Cooling Project 

• Schools 

• Citizens I Community 

• Internet 

• Local park information sheets 

• TCC Citysolar Program 
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Feasibility: 

• Assume CBD (2nd re lease site) 

• Feasibility study: 6 months $100k per bui lding: comms connection, cost of data 

aggregation , develop response capabi lity, establish baseline data, integration of 

energy network, commercia l framework - network support payment, grant funding 

CEEP 2nd Round, financing options - Clean energy finance corporation, legals 

• $500k - $1 million 

• Project Payback periods need to be easily demonstrated 

• Incentive by those that gain (TCC for better city, Ergon for better peak load etc) 
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Strateg ic SWOT Analysis: 

Externa l Opportunities (0 ) External Threats (T) 

- New local green power product -State government drive to improve 

- Improved security of power supply balance sheets 

- Open data available for innovation - Manipulation of data to make their 

- Connections & integration of data building appear good. 

- Can close gap between perception of - Complacency 

energy and water -Too hard basket 

- Chilling plants 

- Increasing infrastructure 

-Low cost 

-Build Townsville reputation 

Internal Strengths (S) Strateg ies to Maximise Strengths and Strateg ies to Maximise Strengths and 

Maximise Weaknesses Minimise Threats 

- Council - Ergon relationship 

- Council Role (Potential)- approver, - Reporting Status - Develop framework where there are 

purchaser of power, ownership -Commun ica tion economies of resources scale as 

- Local generation - HVAC Plant buildings talk to each other. E.g. share 

- De- carbonising north-west mineral - Sensoring car parks to spare in one buildings filled 

province - Buildings talking to buildings- car by another 

- Documented consumption parks communicat ion full and instructing -Building communicates with street e.g. 

- Real and measurable on empty car spaces. bus arrival, lights on when people are 

- Participation and engagement - Prove or disprove the underpinning about i.e. city wide communication 

- Innovation- 1st release infrastructure to interconnect buildings channel direct to buildings occupied . 

-Low cost to respond to energy flows , occupancy 

- Townsville reputation patterns and uses, emergencies; 

- Growth of aging population environmental imperatives for optimal 

- Group has time financial & social benefit. 

- On main northern route 

- Developing city 

Internal Weaknesses (W) Strateg ies to Minimise Weakness and Strateg ies to Minimise Weaknesses 

Maximise Opportunities and Minimise Threats 

-Ability to structure PPA (Power 

Purchase Agreement) This issue - Prove or disprove the underpinning - Homes conta ining thousands of 

stopped solar flagships infrastructure to interconnect buildings sensors incorporating data analytics that 

- Accuracy of sensor deployment if D.I.Y to respond to energy flows, occupancy feeds back to consumers 

- Costs of getting "paying" someone to patterns and uses, emergencies; - Education program : Positioning of 

deploy sensors environmental imperatives for optimal sensors I Do it yourself sensoring. 

- Bu ilding owners preparedness financial & social benefit. - Energy use layer I water use layer I 

- One segment - Energy use layer I water use layer I eligibility. 

- Ability of others to capture eligibility. -Targets (Light, Relative Humidity, 

- Targets (Light, Relative Humidity, Temp) 

Temp) 
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Figure 7a: Smart Buildings Platform A (Source: CBD Taskforce and Integrated Sustainability Framework for CBD and Eco-City Action Plan 

Workshop - 19 April 201 2 - Townsvil le) 
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Sub - Project D: CBD Sustainability Platform 

Project Cost: 

c. $300,000 + ongoing annual license fees (loca lised research product delivery and 

innovation coupled with advanced analytics to create rep licable and affordable sustainability 

platform (e.g. energy, water, greening) model). 

Project Objectives and Outcomes: 

The Sustainability Platform oversees the management systems of all city-wide infrastructure 

(including public and private BMS) identified in th is plan and includes advanced analytics to 

integrate and clean data ( e.g. IBM Intelligence Operations Center) to uncover otherwise 

hidden patterns and inform energy management susta inability. This platform is informed by 

sensor networks (see Sub-project E City-wide Sensor Networks), open data agreements and 

interconnected within cloud based data hub (via fibre or wireless locally based or remote 

data centers) to provide rea l-time information and prediction. This data can then be 

accessed and processed through advanced analytics to help inform and optimise building 

performance, energy efficiency and process innovation. 

Key components to the CBD Sustainabi lity Platform are the Australian Urban Research and 

Infrastructure Network (AURIN) Demonstrator Project and the TCC Mi-Townsville Project. 

Open Data Framework 

AURIN Demonstrator Project - Townsvi lle Energy, Water and Land Management Open 

Data Hub. 

One of the key outcomes of the IBM Smarter City Challenge was development of an open 

source data agenda (I BM Smarter Cities Cha llenge Report - Townsville) for water & energy 

management and efficiency in Townsville. This includes green bu ilding, sensing/metering 

and smarter bu ilding technology. 

Since the challenge TCC has been working with stakeholders across Townsville to 

investigate opportunities and synergies in this area and developing a col laborative agenda to 

implement a pilot in Townsvi lle. Council has been working with James Cook University, 

Ergon Energy and IBM Smarter Cities Team (Melbourne) around the vision and more 
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recently involved the Queensland Cyber Infrastructure Foundation (QCIF). A number of 

workshops have been held around sharing of data which is generated from multiple sources 

- e.g. GIS layers, cadastra, information indices) and protocol around the revea lability of the 

data. This includes considerations of privacy and processes that effectively anomalise data 

without losing effectiveness. 

The potential integration of data sets shared between stakeholders and organisations has 

been identified as having great potential in disaster management, water infrastructure 

planning, land-use planning such as walkability and including "what if" scenarios. Some of 

these data sets are keys to developing innovation and new knowledge and the impact of 

integration is very large and commensurate with the TCC Draft Digita l Economy Strategy. 

Recently an opportunity as arisen through the Australian Urban Research Infrastructure 

Network (AURIN) to participate in a project which reveals "big data" from various 

stakeholders for use by everyone involved for different purposes and generation of new 

knowledge (i .e. from the integration of the data and usage of advanced analytics). 

An Energy and Water expert group appointed by AURIN has agreed that a Townsville 

Demonstrator should be supported based on the level of collaboration and partnership 

demonstrated in Townsvi lle between stakeholders . Workshops have been held with 

stakeholders and a proposal developed. 

Participation by the stakeholders would foster and accelerate appropriate sharing of data 

through development of real world examples relevant to Townsville City and sustainability. 

AURIN is a partnership of University of Melbourne and Commonwealth Dept of Innovation, 

Industry, Science and Research . http://www.sustainable.unimelb.edu.au/contenUaustralian­

urban-research-infrastructure-network-aurin 

Sources of co-investment and expectations around the project are currently being worked on 

by each stakeholder. 

The next step is to develop the project plan and identify the areas for in-kind funding . TCC 

contribution is in the form of provision of datasets (under agreement and privacy 

considerations) and synergy of existing or funded programs in TCC. For example: 

1. TCC could utilise a tropical walkability tool then we will need to identify and curate 

the data in a suitable place and then fund the Uni Melb team that built the tool to 

adapt it for the tropics. 

2. Townsvi lle Solar City (TCC Citysolar) project we have underway between JCU, 

Ergon Energy and a CBD commercial bui lding - which has tria l sensors now installed 
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streaming 30 sec on internal temperature range from ceiling to first floor ( 18-20 

metres). We have the dream of a smarter bui lding trial in Townsville. 

3. TCC GIS White roof analysis. 

4. Townsville Water metering trial and data utilisation . 

5. Smarter technology/energy management buildings and homes in partnership with 

Townsville Solar City I Energy Sense Community (Ergon Energy) . 

Knowledge Management in TCC has been involved in the workshops and subsequent 

meetings and would manage the technical and privacy considerations to ensure Council 

data or data arising from residential information is protected. 

The project offers huge potential to directly address a key recommendation of the IBM 

Smarter City Roadmap and activate key draft recommendations from the Townsville Digital 

Economy Strategy around smarter cities, smart technology, natural resources management 

(water, energy and nature) and smart energy efficient tropically relevant buildings etc. 

City-wide Integrated Data Management and Prediction: 

1. City-wide Integrated Intelligent Operations Centre 

The IBM Intelligent Operations Centre for Smarter Cities helps organisations integrate 

information from disparate, instrumented systems and create an intelligent, interconnected 

environment that fosters collaboration , enhances efficiencies and sponsors effective decision 

making. IBM can help cities optimise individual departments- including buildings, energy, 

operations, public safety, transportation and water- while facilitating virtually seamless 

cross-departmental integrat ion . 

Vision for Townsville 

IOC provided by IBM and partners will -

• Become the City's Nerve Centre for enabling seamless daily operation through historic 

and predictive insight. 

• Provid ing resilience, security and accountabil ity in the City's governance. 

• Provide a command centre for forecasting and managing catastrophic events as they 

cou ld and do unfold and often require all hands on deck to implement important and 

timely actions. IOC odes this with the coordinated 'chill' that the system offers people to 

remain in control and with level headed effectiveness. 
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• Incorporating the smart energy hub within the platform 

• Integrating social media and social analytics - hardwiring emotional intelligence and 

added sensitivity into the city's response capabilities. 

Experience 

Rio de Janeiro in Brazil needed better ways to respond to landslides, floods and other 

natura l disasters that might threaten its six million residents . Working with IBM, the city 

implemented a solution that enables personnel to analyse weather, energy, bu ilding, 

transportation and water data in real time. The solution draws on information collected from 

multiple sensors, such as traffic cameras and rain meters, and provides near-real -time 

situational awareness in a single view. Commun ications capabilities enable personnel to 

share information across agencies and synchronise rescue efforts. Now the city can marshal 

its resources within hours, instead of days, to warn the public and provide targeted rescue 

assistance to help save lives. 

The IBM Intelligent Operations Centre for Smarter Cities offers integrated data visualisation, 

real -time collaboration and deep analytics that can help city agencies prepare for problems, 

coordinate and manage response efforts and enhance the ongoing efficiency of city 
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operations. Executive dashboard capabilities give decision makers a real -time, unified view 

of operations so they can see who and what resources are needed and ava ilable. Cities can 

rapidly share information across agency lines to accelerate problem response and improve 

project coordination . By providing visibility into key performance indicators (KPis) and trends, 

the solution also can help fine-tune current resource usage and support forward-looking 

planning activities. 

Diagram- The IOC Architecture (IBM Smarter Cities Research) 

Stakeholders: 

• Council (Integrated Sustainability Services and Knowledge Management) 

• Ergon Energy 

• AURIN 

• JCU 

• Building Owners 

• IBM research 
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• ICT Business Network 

Channels: 

• AURIN Project 

• CBD Taskforce 

• Townsville Chamber of Commerce 

• Digita l Learnscapes 

• City Sustainabi lity Hub 

• TCC Citysolar Program 

Feasibility: 

Cost reduction via increased efficiency in managing susta inab ility data 
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Strategic SWOT Analysis: 

Externa l Opportunities (0) External Threats (T) 

- NBN rollout - Individual BMS Systems 

- Local expertise (Schneider electric, AE Smi th) 

- IBM Research 

- Reduce lime and cost to manage sustainabi lity data 

- Drive operational efficiency and cost savings across 

!he CBD 

- Verify ROI and payback period on sustainability 

initiatives across the CBO 

Internal Strengths (S) Strategies to Maximise Strengths and Maximise Strategies to Maximise Strengths and Minimise 

Weaknesses Threats 

- IBM Smarter Cities Challenge 

- IBM partnerships -Establish a cen trally located, remotely accessible, -Deliver up to date, financia l grade business and 

- TCC Knowledge Management web based platform that streamlines and automates compliance reporting 

- Mi-Townsville Project the capture, management and reporting or all - BMS integration 

- ICT Business Net\vork suslainabilily melrics from across the CBD via the 

- JCU eResearch partnership installation of instrumented infrastructure in buildings 

- ScienceMob partnership -Build a sustainablli ty platform that is both a 

- Smart Water trial comprehensive framework for collecting and 

- In Digital Economy Strategy for Townsville managing the non-financial data that drives energy, 

- Network Demand Management Pilot carbon and sustainabili ty profiles, as well as a 

platform for leveraging that data for intelligent 

business decision making. 

Intern al Weaknesses (W) Strategies to Minimise Weakness and Maximise Strateg ies to Minimise Wea knesses and Minimise 

Opportunities Threats 

- Lack of experience 

- Develop research project and partnerships -Develop iearnscapes for buildings and BMS 

-Invest in bringing new talent to the city sys tems 

-Develop technology training projects 

Design Opportunities: 

One of the key opportunities for Townsville is the optimisation of resources through the 

interconnection and ba lance of the energy demand, water usage and carbon output requ ired 

by the bui ldings within the CBD. The integration and optim isation of the physical and digital 

infrastructures in ind ividual bu ildings and groups of bu ildings wi ll help to conserve water and 

energy, thereby reducing costs, envi ronmental impacts and our increasing use of natural 

resources (I BM Research Austra lia 2012). 
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Sub-Project E: CBD Urban Sustainability Sensor Network 

Pilot 

Project Cost: 

$150,000 +annual maintenance ($5000 per annum) 

Project Objectives and Outcomes: 

Partnering with ScienceMob Inc and JCU eResearch, Townsville City Council has been 

piloting sensor networks at the Rowes Bay Sustainability Centre, Federation Place, Finlay 

Homes' Smart House to create Low Cost Environmental Sensors that can be deployed in the 

urban environment to monitor temperature, humidity and light which can be integrated with 

BMS systems and collected into a data hub where advanced analytics can identify and 

generate patterns and relationships in the data and be open-sourced in real time on the web . 

A CBD Urban Sustainability Sensor Network will can be deployed in and outside buildings 

which will collect and integrate data to better optimise the performance of Townsville 

infrastructure and connect with the community and private enterprise to generate further 

economic and increased liveability opportunities . 

Design 

Deployment of cheap (internal and external) sensors across the CBD to monitor temp, light, 

atmospheric pressure, relative humidity, C02. Use mesh or alternative newtorks to transmit 

data to a centralised database (dB). IN-house developed analytics will then allow correlation 

of behaviour/management change to environmental "comfort" related measures . 

This data can then be made available as big data to the public for innovative approaches to 

enhance existing and planned sustainability goals. Our partners organisations may also 

integrate this data into their own dB's to enhance their existing management tools to enable 

increased granularity and contextual analysis of emerging trends in variable relationships 

. and outcomes (linking with all Sub-projects A-K) 
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Sub- Project F: Electric Vehicle Infrastructure (Bike, Car, 

Motorcycle and Bus) 

Project Cost: 

c. $200,000 (Estimate $20,000 per charging station insta lled x 10 stations) 

Project Objectives and Outcomes: 

Electric Vehicle Supply Equipment (EVSE) 

1. The past 18 months have marked the transition of the plug-in electric vehicle (PEV) 

into fu ll commercialization . The electric vehicle supply equipment (EVSE) market is naturally 

a product of the PEV market, so the past year has seen a major uptick in EVSE 

deployments. In 201 2, there will be almost 45,000 public charging stations insta lled globally. 

Much of this will be the result of publicly funded infrastructure initiatives. In comparison to 

government targets for PEVs, however, sa les have been disappointing, and the relatively 

slow pace of PEV rollouts will act as a dampener on this market. With some exceptions, 

much of the private sector is waiting until PEVs are commonly seen on the roads in their 

areas before investing in charging infrastructure, therefore Local governments need to drive 

the deployment of EVSE. 

2. Seri es of charge point enabled carparks. Within 5 years, 1 in 10 carparks will need 

to be Charge point enabled. As battery technology progresses and become more energy 

dense, there will be less need for charge point as vehicles have a range of 400km to 500 

km . Therefore the burden of Charge point networks will not increase exponentially after the 

next 5 - 7 yrs . 

3. Charge point enabled bicycle/motorcycle racks. As above in paragraph 2, there 

will an exponentia l growth in the E bike, E motorcycle market and this will reflect a need for 

racking/motorcycle charging points in the city .. 

4. Inter connectivity. It should be noted that the J 1772 plug and socket system shou ld 

be adopted to enable interoperabi lity of all PEV systems. 
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5. Public Education. Public education and demonstrations will need to be 

implemented so as the public understands the way forward and their part in the 

process. 

6. Investment in up skilling of local trades people. With the change in technology and 

associated infrastructure, there will be a need to train a competent workforce to maintain the 

EVSE and EV market. 

Local Government requirements for integrated infrastructure for electric vehicles. 

• Allocation of car park spaces 

• Series of charge point enabled car parks and bicycle points. 

Challenges 

• Ensure compatibi lity of charg ing systems - push bike, car and motor bike and the 
financia l payment system (pay for use). 

• Competent work force to support the network (technical staff and trades); 

• Public education - to articulate what the system is, or could be, how to use it and 
opportun ities for obtaining new or retrofitted EV vehicles. 

• Current technology changes - i.e. current have lithium phosphate as the basic 
storage device in car and in near future expected to change to lith ium air (which 
incorporates greatly increased capacity). Therefore infrastructure chal lenge in 
predicting number of charg ing facilities required and their capacity (charge rate 
capacity) . 

• Local governments investing in infrastructure ahead of market - number of actual 
vehicles. 

• No training system for workforce 

• Need more demonstration 

• Chang ing of technology - being able to keep up with changes in equ ipment 

Innovative Opportunities 

• Locally to create an integrated PV, storage and interpretative charging system (for 

bikes, cars and motorbikes) 

• Grow loca l capacity in EV vehicle retrofit and trades 
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Sub- Project G: Hybridised Low Carbon Energy Systems -
Virtual Power Plants 

Project Cost: 

c. $1 million 

Project Objectives and Outcomes: 

By developing Smart Energy Solutions for the CBD of Townsville we can create a 

distributed network of small -scale generation and storage sources (such as solar panels and 

fuel ce lls) to create a "virtua l power plant" (Figure 9). Use the data aggregated from these 

generation and storage devices, in conjunction with residential and business smart meters, 

to manage peak consumption and ba lance the load on the electrical grid . Th is approach 

wou ld assist in moderating the growing cost of energy for consumers and enable util ity 

providers to red irect capita l investment towards economic growthx. 

The commun ity wou ld be able to develop a network of these various energy sources that 

can be combined with load management and energy storage systems to improve the quality 

and re liability of the electricity supplyxi. 

Active energy management, through an integrated operations centre, will enable the City to 

gain a clear overview of the true small -sca le generation activities. This cou ld assist in 

postpon ing or bridg ing the projected energy shortages by creating a "virtua l power plant" that 

supports the reduction of peak demands on the existing electrica l networkxii . 
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Figure 9: Virtual Power Plant (Source: IBM Research Australia 2012) 

Recommendationx;;; 

The IBM team recommends piloting a "virtual power plant", where a network of small 

generators and energy-storage devices are installed by an individual or the City, and the 

generation data is aggregated into the integrated operations centre, providing a clear 

overview of the small-scale renewable capability of the City. The aggregation of the 

collective capacity and data across the entire grid forms a "virtual power plant" that can 

support portions of peak demand to collectively assist in balancing the grid during peak 

periods. The figure above illustrates how a virtual power plant contributes to the energy 

system. 

A "virtual power plant" involves the development of a network of small -sca le, connected 

energy devices, which can include standalone systems such as co-generation ceramic fuel 

cells, electric vehicles and solar photovoltaic systems. 

The potential is significant. Other cities, such as Dubuque, Iowa (USA), have employed 

strategies to reduce peak load by as much as 15 percent. 

In other examples, the district of Zurich, Switzerland, worked with the utility provider EKZ to 

use predictive analytics to validate the opportunity for an electric vehicle pilot project that 
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was expected to sh ift up to 50 percent of the charg ing time back into the grid to reduce peak 

usage. 

A "vi rtual power plant" cou ld consist of many renewab le energy sources, including: 

• Solar photovolta ic systems 

• Ceramic fuel cells 

• Electric vehicles 

• Battery storage 
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Sub-Project H: LED Streetlight Project 

Project Cost: 

$1.6 million (Refer to be low) 

Table 4: CBD LED Street light Project Costs 

Energy Audit Preliminary assessment of suitable 

lights $25,000.00 

Technical assessment Technical assessment of LED 

technology $50,000.00 

Procurement Costs Preparation and administration of 

tender $10,000.00 

Materials Various MV and HPS swap to high 

efficiency LED $500,000.00 

Equipment hire Installation equipment hire $175,000 .00 

Labour Costs Labour for luminaire installation $800,000 .00 

Mon itoring, Verification Monitoring, data collection and analysis 

and Reporting $25,000.00 

TOTAL $1,585 ,000.00 

Project Objectives and Outcomes: 

In keeping with Council's comm itment to lead the transition towards A Sustainable 

Townsville, it is proposing an iconic street light upgrade project in the CBD. The Project 

aims to act as a pilot for the transition of the street lighting service in Townsvil le to a high­

efficiency, low cost and superior amenity service, changing the service which contributes to 

a significant amount of council's carbon emissions. 

The pilot aims to: 

• Improve the energy efficiency of existing streetlights in the Council footprint 

• Break through current structura l, financial and stakeholder barriers on street lighting 

for local governments with a new collaborative model. 

• Leverage the avai lability of external financing sources for a cost effective step 

change in accelerating the transit ion to energy efficiency in street ighting . 

Outcomes for Counci l: 
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• Reduction in emissions 

• Lower energy costs and maintenance costs by up to [60%] 

• Protection against future cost increases 

• Improved amenity 

• Potential to provide leadersh ip in a whole of state LED streetlight swap out 

• Consistent with current energy susta inability programs 

• Leverage its Solar Cities credentials 

Outcomes for Ergon Energy: 

• Demand reduction in areas where there is an evening peak 

• Reduction in CSO 

• Potential model for whole state 

Outcomes for Austra lian Government: 

• Emissions reduct ions 

• Highly leveraged funding - $5m cou ld fac ilitate whole state swap out. 

• Breaks through current barriers of financial costs, approvals and stakeholder 

re lations to street light swap outs and ach ieves many of the identified actions 

contained in the Draft Street Lighting Strategy July 2011. 

Strategy: Refer to Attachment B 

The introduction of energy efficient streetlights from a local government perspective has in 

Queensland been a complex and difficu lt issue to progress. As previously stated street 

lighting is a large cost to Australian local governments estimated to be in excess of $250 

million per annum. 

At the highest level of cons ideration, th is is due to the ownership structure and split 

incentives which exist between local government (the ultimate customer) and the regulated 

distribution network service provider (the owner and operator) . 

Recently work has been completed at the National level on identifying the current barriers 

("Barriers to Energy Efficient Street Lighting" PWC July 2011) and developing a 
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comprehensive strategy to ach ieve national action -"Draft Street Lighting Strategy", Energy 

Efficient Equipment Program July 2011. A Public Lighting Sector Online Survey was also 

completed. Th is work has concluded that: 

"Many governments have tried to improve the efficiency of street lighting with minimal 

results. This is because historically action has been limited to small scale funding of projects 

and short term reports identifying the problems within the public lighting sector. 

This Strategy seeks to take a different approach and identifies a targeted group of priority 

actions that if taken together can significantly alter energy use and greenhouse emissions 

from the provision of street lighting. 

In particular it identifies the following key areas of action as a concise list of activities that 

has the best chance of creating significant change: 

1. Introduce regulatory measures to phase out the use of energy inefficient HID lighting; 

2. Provide communications support to the sector; 

3. Deliver replacement programs in each Energy Distribution Business Area; 

4. Address financial barriers. 

Further the Draft Strategy identifies that: " ... an opportunity exists to make a "step - change" 

improvement in street lighting energy efficiency through the accelerated phasing out of 

inefficient product classes across existing public lighting networks in Australia." 

This Project is consistent with these identified actions and contains a model that has the 

potential to significantly advance the rate at which energy efficient streetlights can be rolled 

out across Queensland. The Project addresses three identified barriers: 

1. Financial Cost 

2. Approvals 

3. Stakeholder Relations 

In add ition the Project will address many of the strategies supported by both loca l 

government and electricity distribution businesses but specifically will target improving the 

information on performance of LED lighting, developing the business case for large scale 

changeovers and agreeing processes between electricity distributors and loca l governments 

to achieve bulk changes. 

Objectives of the GIA Activity designed to contribute to support for LED street light 

technology: 

• lab and field test a prospective adaptive LED Street Light technology; 
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• develop a validation process for use with LED Street Light technologies to support 

the development of a specificat ion for use by large users and Municipalities; 

• model the whole of state benefits of mass deployment to inform policy considerat ions 

. at Queensland State Government level; 

• to measure the energy performance of P and V Class LED luminaires compared with 

existing HID light (Mercury Vapour and High Pressure Sodium); 

• to demonstrate that the enhanced LED light control system further increases energy 

savings, from 60 per cent with its current LED luminaire to 80 per cent with the SLI 

light control system 

Stakeholders: Refer to Attachment B 

Feasibility: Refer to Attachment B 

Channels: Refer to Attachment B 
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Sub- Project 1: City Sustainability Hub and Learnscapes 

Project Cost: 

$200,000 (web-based visualisation/ digital infrastructure) + $20,000 per annum 

Project Objectives and Outcomes: 

The City Sustainability Hub is a platform that aggregates digital services and products 

through interconnected networks that collect and integrate data and information from CBD 

infrastructure and commun ity, visitor and business behaviour so that they can learn, 

organise and collaborate in ways that lead to change to individual and group behaviourxiv . 

Th is information will be further enhanced through the integration with the James Cook 

University Tropical Data Hub through the Townsville Australian Urban Research 

Infrastructure Network (AURIN) Project where researchers, innovators, businesses and 

government can design and deliver city and community benefitting projects based on 

information generated from Townsville infrastructure, which can further develop opportunities 

and enhance the susta inability of Townsville enterprise and infrastructure . 

People and businesses can be always connected to the City Sustainability Hub through 

personal (smart phones and social media) and public (displays in social spaces and 

transportat ion) social media where it will be possible to increase CBD living through 

identifying efficient routes, comfortable walkability, coffee without the wait and specials on 

goods and services. 

Th is will also keep susta inability in the day-to-day consciousness to continue to tap the 

commun ity's creativi ty, to ieverage data, information and feedback loops that create a 

personal and community sense of well -beingxv _ 

Benefits potentially include: 

• A real-time environmenta l performance map of Townsville 

• Increased impact on susta inable long-term planning 

• Government organisations, Ergon, JCU, local businesses .and others to share 

information to create a comprehensive view of the city ecosystem 

• Feedback and input can be quickly gathered and acted upon 
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• Creation of a governance model such as the Townsville Index 

• Contribution to external sources such as City Forward and global best practices 

• Generates actionable insight from information, and provides feedback loops 

• Smarter decisions on how to use resources 

(Source: IBM Smarter Cities Cha llenge Townsville Stakeholder Presentation - IBM) 

Stakeholders: As per IBM Smarter Cities Challenge Townsville Report - Attachment 3 

Feasibility: As per IBM Smarter Cities Cha llenge Townsville Report - Attachment 3 

Channels: As per IBM Smarter Cities Cha llenge Townsvil le Report - Attachment 3 

Design: 

Recommendation: The City Sustainability Hub 

• The City Sustainability Hub extends the Office of Sustainability 

• A collaboration of public and private Townsville organizations and individuals 
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The hub will link physical activities with the digital world 
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(Source : IBM Smarter Cities Challenge Townsville Stakeholder Presentation- IBM) 
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The City Sustainability Hub can .... 

Imagine the community monitoring waterways and wetlands __ _ 

= =-=-::. 

•School projects 
•Cooperation and 
rewards 

Community participation through mobile applications, contributing to collective 
knowledge hub, enabling government and business to draw insights for action to 
improve waterways and reward sustainable practices. ~<n:;'"' .,_..,.. 
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The City Sustainability Hub can .... 

Imagine a smart util ity planning and management system .... 

0 
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•Green buildings and homes 

•Optimize resources 

' -
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Smart asset management by government, business and uti lities through shared 
information, to defer capital spend and to optimize resource management, and to 
provide insight to green building and home resource decisions E. 

(Source: IBM Smarter Cities Challenge Townsville Stakeholder Presentation - IBM) 
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The City Sustainability Hub can .... 

Imagine a collaborative food exchange .... 

Information sharing can produce opportunities for regional warehousing and 
distribution facil ities to create wholesale and farmers market opportunities, 
decreasing costs and carbon emissions, and increasing resilience. 
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The City Sustainability Hub can .... 

Imagine small business and JCU cooperating to build eHealthcare and sustainability .... 

. . 

Townsville 
. - ---

eHealthcare via broadband to all of the community, creating opportunities for 
business and higher education to build valuable solutions for Townsville 

20 
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(Source : IBM Smarter Cities Challenge Townsville Stakeholder Presentation - IBM) 
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The City Sustainability Hub can .... 

Imagine a young family's interactive library visit .... 

Library services can reach customers via messaging, utilize faster broadband for 
downloads and video, and link to other business and government services 

l ogos are lhe property of theW respeoctJve owne~s 
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The City Sustain ability Hub can ... . 

Imagine a walk in the rainforest. .. 

Improving tourism through 
connecting digital & physical 
experiences 

Interactive digital signage engages visitors before, during and after their 
Townsville experience, offering educational, advertising, and enriching 
legacy experiences while preserving the heritage of the community. E. 

22 
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(Source: IBM Smarter Cities Challenge Townsvi lle Stakeholder Presentation - IBM) 

Physical and Digital Learnscapes 

Project Objectives and Outcomes: 

Council has developed a city-wide network of inter-communicating "Learnscapes" (Figure 8) 

where the community can communicate and interpret energy through experientia l learning in 

the form of Eco-Efficiency Tours and interpretive demonstrations. 

The purpose of the Learnscapes are to connect people with the environment in which they 

live and work to provoke them to think about what susta inability means to them at any point 

in time. 

At present these Learnscapes exist as 'physical' buildings and sustainable infrastructure 

such as electric vehicle charging stations and solar technology demonstrations however an 

opportunity exists leverag ing from Townsville's Smarter City initiatives in partnership with 

IBM and ICT business and research networks to develop the stories of the buildings into 

interactive digital media which can be accessed from anywhere in the city to further embed 

susta inability into the ethos of everyday living. 
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Sub- Project J: CBD Green Corridors and Walkability Pilot 

Project Cost: 

c.$500,000 

Project Objectives and Outcomes: 

Green corridors in the CBD will transform current areas of pavement (including roadways, 

car parks, sidewalks and paved areas) into low energy absorbing and pervious materials and 

green spaces to allow greater biodiversity, shade planting, soil enhancement, to create 

cooler and more liveable and enjoyable urban areas, with options to encourage the reduced 

use of vehicles in urban areas consideredxvi. 

By incorporating a greater degree of natural environment through permeable pavements, 

high albedo pavements, bio-retention areas, urban street trees, conversion of disused road 

infrastructure to parkland, green streets and alleys and promoting alternative transport to 

reduce road infrastructure we will not only reduce the heat island effect but also increase the 

walkability and liveability of the CBD of Townsville. 

This pilot will include a sensor network that can collect temperature, humidity and light data 

to produce a heat map of the CBD that can be accessed online and through smart 

technology applications. Integrating this data with information generated by retail and 

hospitality businesses, transportation and amenities can provide information identifying the 

walkability of the CBD. The lessons learned in developing these green corridors can inform 

replication and scalability to other streets, suburbs and city-wide level. 

Strategy: Further detail to be provided 

Stakeholders: Further detail to be provided 

Feasibility: Further detail to be provided 

Channels: Further detail to be provided 

Design: Further detail to be provided 
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Sub - Project K: Cool Roofs CBD Project 

Project Cost: 

c.$250,000 (Based on 12,000sq m of roof space in conjunction with PV microgrid) 

Project Objectives and Outcomes: 

The Cool Roofs Townsville program which targeted residential houses investigated the effect 

of painting roofs with a white-reflective coating on temperature reduction found that in many 

cases the roof cavity temperature decreased by between 10-20 degrees Celsius and internal 

living room temperatures decreasing by 1-5 degreesxvii. 

Townsville City Council has also painted its two administration buildings with white reflective 

coatings and found significant temperature reductions which have ultimately resulted in 

operational energy savings. 

Federation Place which is a multi-tenant 4 storey heritage listed commercial building has 

recently painted its roof white and is also host to a sensor network project. Federation Place 

has found dramatic reduction in both roof cavity temperatures and energy savings at its 

upper most floors. Similar results have been found at the Townsville Fuji Xerox building in · 

the CBD. 

A Cool Roofs CBD Project will compliment well with the Renewable Energy Micro-grid 

project as a 'cooler' roof will maximise the efficiency of the operation of the PV array. The 

temperature reductions from a Cool Roof on the commercial buildings will play an important 

role as part of the whole system of energy reduction across the CBD of Townsville. 

Strategy: 

Cool Roof Validation Project 

Scope of the Activity 

• Elements of a scope will include the following activities: 

Phase 1: 

Desktop Review and Report 
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Phase 2 

Site Selection for Tria l Scale - Residential and Commercial Energy Customers 

Base line (energy and demand) 

Predictive Modelling 

Installation 

Measurement and Verification 

Scope in detai l is contained in the Attachment 1 

Anticipated Outcomes 

Phase 1 - Desktop Review 

• Desktop review of literature and avai lable data . 

• Identification of coating types and manufacturers, 

• assessment of likely energy and demand impacts 

Phase 2 - Field validation and impact modelling capability 

• Modelling results 

• A report from OUT which includes: 

Resu lts of the validation testing 

Conclusions as to the performance of the roof coatings against the agreed test parameters 

Recommendations with respect to Phase 2 testing including : 

Nature and scale of field tria l to achieve valid resu lts 

Commercia l and financia l development plan outline 

Stakeholders: Further detail to be provided 

Feasibility: Further detail to be provided 

Channels: Further deta il to be provided 

Design : Further deta il to be provided 
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Appendix 2 

The bui lding blocks of the Emergent Business Practise Innovation Cycle - Innovation 

Entrepreneurship and Collective Social Learning. 

An Innovation Entrepreneurship Model (Bessant & Tidd, 2011) can be seen below: 

Learning 

Source: Bessant & Tidd 2011 

Collective Social Learn ing Cycle (Professor Valerie Brown - Australian National University) 

DISOIB£ 

-==,...., MILUinEitS 

Principles 

Develop: 

~ Pommeters 

1 Personal Goals 
2 Community ideals 
3 Objective Inquiry 
4 Policy ObiectiVes 
s Ulopian Visions 

DlYROP ( 
P .. IIOPl£5 

Ad ions 

Do: 
Trial the new 
Act on the vision 
Test by experiment 
Evaluate resu lts 
Transrorm the future 

Shared Issue: 

A sustainable 
(ulure 

Describe: 
own experien(e 
community's icons 
Priority issues 
Power relations 
Possible futures 

Potential 

Design~ 

Re-imagine the present 
Vision a new future 
Propose hypotheses 
Set fresh agendas 
Make creative leaps 

Source: TCC Citysolar Annual Report 2012 
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planning 
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