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1. Overview

Castle Hill RSL Club commenced planning for a Trigeneration system in late 2011 to
provide the main club building, located at 77 Castle Street, Castle Hill, with
electricity, heat and cooling. This followed the successful installation,
commissioning and operation of a cogeneration system for the Club’s C2K aquatic
centre in late 2011. The Club’s objectives in undertaking this second stage of its
sustainable energy master plan were to:

 Reduce current and future electricity costs

 Reduce the risk of exposure to increasing energy costs

 Increase the flexibility of the Club in response to potentially unreliable
electricity supply

 Reduce the Club’s carbon emissions

 Increase the Club’s energy efficiency

 Improve the Club’s image as a good corporate citizen with a strong emphasis
on the environment

In December 2011, Simons Green Energy had prepared a feasibility study in
relation to the proposed Trigeneration system and subsequently prepared a
detailed technical quotation for their scope in relation to the proposal. In addition,
civil works and electrical and gas utility requirements were identified.

In March, 2012 the Club submitted a Community Energy Efficiency Program
(“CEEP”) grant application to co-fund the implementation of the Trigeneration
system with an estimated project cost of $1,080,000 for the supply and installation
of plant, construction of a new plant room and post implementation marketing
and communications. In mid-June 2012, the Club was notified that its application
was successful and that a grant of $495,402 had been recommended. The Club
subsequently commenced preparation of additional material required by the
Department of Climate Change and Energy Efficiency to execute the CEEP Funding
Agreement. After submitting documentation to satisfy the Department in relation



to activities, costs and project plan timeframes, the Funding Agreement was
executed in September 2012.

During the period between the receipt of the initial feasibility study and technical
quotation and execution of the Funding Agreement, some cost variations were
proposed. These included upgrading the specified cooling tower to a hybrid style
system and increasing the budget for plant room construction and civil works.
These changes had a minor impact on the scheduling of milestone and vendor
payments. The time period between preparations of the project schedule and
commencement of the project (as a result of the fairly long negotiation period for
the Funding Contract) also resulted in some of the key project activities and
milestones being delayed early in the project and approval for these new
milestone dates was communicated to the Department early in the execution of
the project.

The Trigeneration System was handed over and formally accepted in August 2013
approximately one month after the date scheduled in the Funding Agreement but
in line with the revised timescales presented to the Department as a result of
delays in executing the Funding Agreement.



2. Operations, Mechanisms and Processes to implement the Project
and achieve Program Objectives

In order to execute the project, the following processes and methodologies were
applied:

 Up front analysis was conducted early in the project to determine the
projects financial feasibility.

 Well prior to committing either CEEP or Club funds, a detailed technical
quotation and specification was obtained with binding prices for specified
equipment.

 Contractual documentation (CEEP Funding Agreement, Simons Sales
Contract, Civil works specifications and contracts) was prepared, reviewed
and committed prior to expenditure of funds.

 A project plan was created (using MS Project) early in the project and
progress against the plan was tracked by the Club and the nominated
principal vendor, Simons Green Energy. Progress was reported frequently by
email, telephone and face to face meetings.

 Detailed design work was undertaken early in the project to enable
subsequent activities such engagement of mechanical and electrical
contracts, civil works, and procurement of equipment to proceed without
ambiguity.

 Civil works were specified and the Club’s requirements put to competitive
tender. Tender selection was based on price as well as quality and
reputation of the selected tenderer.

 A risk analysis was conducted prior to the commencement of the project and
identified risks were identified and mitigated.

 Expert staff were committed by the vendors to the project. This included
design, project and commissioning engineers

 Training and familiarisation of Castle Hill staff was conducted prior to
commissioning.

 A plan for marketing and local community communication activities was
prepared.



3. Activities undertaken

Key project activities in support of the installation of the Trigeneration System
included:

 Establishing the project team, including identifying roles and representatives
of parties involved in the project.

 Planning the project (timescales, milestones and budgets)

 Reviewing site data and preparing detailed scopes of works for sub-
contractors

 Appointing preferred system supplier

 Completing preliminary system design (to enable system orders to be
placed)

 Ordering long lead time equipment (cogeneration unit, absorption chiller)

 Completing detailed design including system design engineering, drawings,
plant room design and specification, detailed civil works design and drawing,
development application approval, gas arrangement design, electrical
arrangement design, hydraulic design

 Commencing applications for gas connection approval and electrical
connection approval

 Tendering for plant room construction and related civil works and
subsequently appointing preferred building firm for plant room construction
and civil works

 Completing pre-installation work including gas supply, hydraulic connection
and electrical connections

 Placing major system components and local assembly where required

 Completing installation of cogeneration unit and absorption chiller

 Remediating site



 Formally obtaining approvals from regulatory bodies and electrical and gas
authorities

 Commissioning the installation

 Tuning and balancing of systems

 Training of Club staff and receipt of operating manuals and documentation

 Analysing system performance

 Performing post implementation review

 Undertaking promotional activities including public launch, local PR and
advertising and educational seminars



4. Communications Activities:

The Club, in association with Simons Green Energy, had conducted several events
focussed on communicating the benefits of the trigeneration project to the
community broadly, business leaders, local council, and consultants as well as to
members and local school students.  Examples of the activities conducted include:

1. Official Project  Launch at Castle Hill RSL Club - Site visit – 5th September 2013

Hosted by Castle Hill RSL Club

Keynote speaker: Doug Cameron – Senator for NSW.

Speakers:  Castle Hill RSL Club (Your Green Club
Presentation) & Simons Green Energy

Attended by: industry leaders, consulting engineers, Clubs,
Aquatic Centres, Council representatives, club’s members
and other business organizations

Impact to the broader community: The launch generated awareness about the
support provided by government funding for the Club’s Green Initiatives and its
impact on the environment

Media Coverage: The launch was covered by local and industry magazines such as
FM Magazine, Alfa Leisure, Splash Magazine and the Fifth Estate.



2. Educational seminars

a. Breakfast seminar (industry) Thursday 14th Nov.

Hosted by Castle Hill RSL Club and Simons Green Energy,
over 55 industry representatives including councils, clubs,
manufacturing companies, universities, hospitals and
consulting engineers among others attended an educational
seminar and a Trigeneration Plant site visit at Castle Hill RSL
Club.

Speakers: Castle Hill RSL Club; Simons Green Energy;
Energy Action

b. 2 x seminars (teachers and students) Thursday 14th Nov.

Hosted by Castle Hill RSL Club, two educational seminars for school teachers,
High School Students and Primary School students were run at Castle Hill RSL
Club.

Speakers:  Castle Hill RSL Club and Simons Green Energy

Around 25 students had the opportunity to discuss about the importance of
implementing sustainability practices within the club, at School and at home.
Social media tools such as an educational video produced by Castle Hill RSL Club
and Simons Green Energy were used to explain the principles of Trigeneration.
A site visit was conducted after the seminars where they had the opportunity to
see how a Trigeneration system works.

Impact to the broader community: Community organizations such as clubs and
aquatic centres are becoming more aware of the environmental and financial
benefits that clean technologies can bring to their organisations and the
broader community. The seminar provided the opportunity to debate about the
key trends in the energy market and what can businesses and community
organisations do to reduce energy costs and carbon emissions. Castle Hill RSL
presented a real example of the savings reinvested in providing better services
to the local community.

Media Coverage: The project was announced and covered by industry
magazines and local media such as The Hills Shire, Ecogeneration, Splash
Magazine, Clubs NSW, ALFA Leisure, and international media such as
Cogeneration and On-Site Power Production Magazine.



3. Advertising and Promotion of the project

Print - Castle Hill RSL Trigeneration Case Study published

Castle Hill RSL Club and Simons Green Energy worked together
for the publication of a Case study which contains information
about the project, the energy saving delivered, carbon
emissions reductions and systems applications.

The case study has been distributed for educational purposes
among industry representatives, consulting engineers, various industry sectors and
will be presented at the University of Sydney on the 3rd of December 2013.

Print - Signage at the site

2 x outdoors signs were placed outside the Trigeneration
plant room to communicate the environmental and financial
impact of the technology to the community

Social Media - Castle Hill RSL Trigeneration Video - Click
here

Kids from the club were engaged in the production of a
video showcasing the Clubs’ green initiatives and
communicating the benefits of the project founded by the
Australian Government for the club and the broader
community. Launched on 20th November, the video
received 267 views in 9 days.

4. Other communication and media activities

Castle Hill RSL Club and Simons Green Energy worked together towards the
communication of the project to the broader community. Media releases
announcing the project, the installation work in process, the commissioning of



the system, and the expected results were broadcasted to over 2,700 people
during 2013.

5. Site visits

With the aim for setting a benchmark on energy efficiency within the clubs and
aquatic centres industry and the broader community, the Trigeneration plant
will be open for site visits any time that is required, to educate engineers,
contractors, and other industry experts about the benefits of investing in low
carbon technology.



5. Conduct, benefits and outcomes of the project

In general, the project has been extremely successful and the Club anticipates that
its objectives will be achieved over time. The planning, implementation and
handover of the system took place within the expected timeframe, within the
anticipated revised budget and without any major adverse surprises, site issues,
accidents or incidents, interruptions to the business operations of the Club,
adverse media or reactions from local residents, or any other notable negative
issues.

Early operations of the system have not revealed any installation issues or
potential problems. The post implementation review indicates that the system is
performing to specification.

For the period since commissioning (mid-August) to date, the engine has operated
for 982 hours and produced 342558 kWh (i.e. average output 348 kW) whilst
consuming 3,543 GJ of natural gas. The average utilisation has been approximately
13.2 hours per day in contrast with the planned 17 hours per day run time (79%).
This is a result of early system adjustments and downtime while chiller
commissioning took place. The utilisation rate is expected to continue to improve
and the most recent operating statistics for the 8 days from the 18/11/13 –
25/11/13 inclusive indicated 100% planned utilisation.

Over time, the monitoring data will be analysed to demonstrate the financial and
environmental benefits of the system and the data obtained from such analysis
compared with the feasibility analysis undertaken at the commencement of the
project.



6. Evaluation of the project and achievement of program objectives

The declared objectives of the project were to:

1. Improve energy efficiency and reduce electricity costs through efficiency
gains

2. Reduce CO2 emissions through the use of lower emitting fuel (gas vs.
predominately thermal coal) and greater efficiency of the installed
equipment

3. Encourage more generalised improved energy management both within
Castle Hill RSL and in the community (both businesses and individuals) by
creating awareness of energy efficiency initiatives and by recording and
reporting energy demand reductions and efficiency improvements

4. Expand the community's understanding of the potential for energy efficiency
and CO2 abatement improvements. In addition, we sought to create
awareness of the cost savings that may be derived along with reduced CO2
emissions through the implementation of energy efficient technology

5. Provide strong investment returns from the implementation of the proposed
system through future cost savings, reduced impact of uncontrolled external
price increases, greater efficiency and increased monitoring and scrutiny of
energy production and consumption

6. Deliver the above system benefits in a timely manner

It is too early to tell whether all of the above objectives have been achieved.
However, in relation to these objectives we can comment as follows:

1. Improve energy efficiency and reduce energy costs – At this stage the unit
has been continuously operational during the planned operating times and
hence is delivering energy efficiency improvements while operating. Also,
the direct operating costs of the system are well below the cost of
purchasing grid-based electricity.

2. Reduce CO2 emissions – As above, whilst ever the system is operating (in line
with its planned operating times) it is delivering electricity and thermal
energy to the club while emitting around half the CO2 of grid-based
electricity.



3. Improve energy management by creating awareness of energy demand
reductions – The public launch of the Trigeneration system highlighted the
potential energy demand reduction and energy efficiency improvements.
The broader promotion of the system (both internally to staff and members
as well as externally) will reinforce the drive for improvement in energy
management. In addition, when implemented, public promotion of the
Club’s energy savings and emissions reductions will further re-enforce this
message.

4. Expand understanding of the potential for energy efficiency and CO2
abatement measures – the implementation of the system has provided an
opportunity for the Club to communicate with its members, the local
community and the broader community about the benefits and potential of
energy efficiency. Several public events (attended by media) as well as local
PR and promotion have raised the awareness among parts of the community
about the benefits of cogeneration and Trigeneration. Further events are
planned to emphasise these benefits.

5. Provide strong investment returns – it’s too early to gauge the accuracy of
the forecast savings and investment returns, however, to date, the system
has performed to expectations and no significant cost overruns have been
experienced. Financial performance will be evaluated again in 6 months’
time and on an ongoing basis.

Integration of the monitoring system with the Club’s tariffs will enable ready
calculation of savings and investment performance.

6. Deliver the above benefits in a timely manner – the project ran broadly to
schedule, taking account of initial delays in signing the Funding Agreement.



7. Project budget

The project Budget, in accordance with Funding Agreement, was $1,085,804 with
CEEP providing $495,402 and the Club committing $590,402. The final cost
incurred by the Club was approximately $76,000 higher than Budget and this was a
result of a decision to install an improved hybrid cooler in preference to the
originally specified cooling tower. In other respect, the project was delivered
within Budget



8. Lessons Learnt

Key learnings from the implementation included:

1. Stakeholder engagement at all levels was valuable

The project benefited from a high level of engagement with all stakeholders
including Club staff and Board, architects and builders, and the system vendor.
Many of the relationships were pre-existing which allowed for a clear scope
from an early stage in the project and sufficient time to develop a solution and
plan the implementation.

2. Thorough project planning kept the project on track

Implementation involved multiple parties and activities. The process for
procurement, design, delivery, construction and installation was streamlined
and well defined. The vendors (Painter Dixon and Simons Green Energy) worked
well with each other to optimise the plant room construction schedule. For
example, a decision to load the equipment through the end of the plant room
rather than through the roof allowed the plant room to be substantially
completed prior to the major equipment arriving on site. Throughout the
mechanical and electrical installation an emphasis was placed on pushing scope
upstream so that certain components could be manufactured offsite prior to
installation. The trigeneration control panels as well as the engine ventilation
ducting were constructed offsite and installed once the pipework was
completed. This approach freed valuable space within the plant room and
allowed other trades to work uninhibited.

3. Effective project communication is important

Strong and open lines of communication were experienced throughout the
installation process which positively affected the schedule through the transfer
of information from SGE to Club contractors and utilities.

4. Utility connections are time-consuming and potential areas of delay

The provision of a suitable gas supply to the cogeneration unit was an issue
identified early in the project. The location of the new plant did not have a
sufficient gas supply and two options were considered to bring a supply to the



cogeneration unit. The preferred option was to have the utility (Jemena)
extend the street mains along the property boundary near the new plant room.
This would ensure an ample supply of gas to the cogeneration unit however the
Jemena application process proved opaque and would have resulted in a lack of
control over the delivery schedule. As a consequence, it was decided to extend
the gas supply from the Club side of the meter, which, despite additional cost
and uncertainty regarding the volume of gas supply, provided known scope and
implementation time. SGE lodged an application with Jemena eight-months
before the scheduled completion date for the project however SGE were
unable to progress the application and months passed without Jemena
committing to, or providing pricing for, a solution. Consequently, the Club
elected to connect to an existing internal gas line in order to achieve the
scheduled completion date. The key lessons learned are (a) a Utility responds
better to a customer’s requests for action than to a request from a third party
(b) applications for gas meter upgrades, gas mains extensions, or modifications
to the electrical infrastructure may be compiled by contractors but should be
submitted the Utility customer (c) considering back-up options is invaluable.

5. CEEP funding added complexity to the project despite delivered obvious
project benefits

Funding agreement delays were experienced which caused the start-date of the
implementation project to be delayed several times.  This had knock on effects
on the project plan and some aspects of the plan did not reflect the new start
date of the project.  Keeping to artificial project activity deadlines added stress
to the project implementation.  In addition, delays in recovering CEEP
contributions to investments made by the Club also added stress to the project.
The key lessons learned were (a) provide ample contingency in project activities
and, in particular, project start dates and (b) ensure cashflow planning takes
account of program payment delays.

Allan De Paoli

Group Facilities Manager



Attachment A - Energy Efficiency Analysis

The tri-generation system is utilised during peak and shoulder periods only
operating 15 hours per day 7 days per week. The specified electrical output of the
system is 378 KW (e) and 401 KW (t). Historical baseline energy usage of the
proposed buildings and facilities was 15,817,700 MJ of imported electricity and
17,724,500 MJ of natural gas.  The overall energy efficiency of the NSW grid is
approximately 35%. The total energy required to satisfy baseline demand is
62,917,930 MJ:

Energy Demand Efficiency Energy Input (MJ) Energy at Source (MJ)

Electricity (Imported) 35% 15,817,700 45,193,430

Natural Gas 100% 17,724,500 17,724,500

Total Energy Usage 62,917,930

Now that the trigeneration system has been installed, the trigeneration system will
replace 1,774,380 kWh/year of imported electricity while the chilled water from
the absorption chillers will result in a further reduction of electricity by 545,891
kWh/year.   This will result in a requirement to import 7,464,768 MJ of electricity.

The new trigeneration system requires 17,397,000 MJ of additional natural gas but
hot water from the system will displace 2,414,106 MJ of gas reducing previous gas
demand from 17,724,500 to just 15,310,381 MJ for existing uses. The total energy
input required to satisfy this demand is 54,035,290 MJ:

Energy Demand Efficiency Energy Input (MJ) Energy at Source (MJ)

Electricity (Imported) 35% 7,464,768 21,327,768

Natural Gas 100% 32,707,000 32,707,000

Total Energy Usage 54,035,290

The energy efficiency improvement for the Club after the implementation of the
system is therefore approximately 14.1%.
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