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DISCLAIMER
All due care has been applied to the preparation of this report. We aim to provide the best estimate
of solar and economic results over time based on the information supplied.
The estimated energy generation does not take into account any shading of the solar array. The
performance of the system may be affected by the actions of third parties and environmental
conditions including, without limitation, the number of hours of sunlight, cloud cover, weather
patterns, the location of the System and the location of surrounding structures and flora.
Economic projects are general in nature and do not take into account any particular person’s
objectives, financial situation or needs. Before acting on this information, users should consider its
appropriateness having regard to their personal situation. We advise that users obtain financial
advice specific to their situation before making any investment.
The Energy Innovation Co-operative and the author take no responsibility for variations between
these estimates and actual results experienced under any circumstances and shall not be held liable
for any loss or damages arising from the use of this report.
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1.

Site Details

Organisation:

Arc, Yinnar

Facility:

Centre for Creativity and Contemporary Arts

Address:

19-23 Main Street Yinnar, Victoria 3869

Contact Name: Jenny Peterson

Position: xxxxx

Email: arcyinnar@speedweb.com.au
Phone: 03 5163 1310

Mobile: 0427090545

SATELLITE IMAGE OF SITE FACILITIES
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2.

Executive Summary
Community energy projects are becoming popular as the financial burden of the capital
outlay can sometimes prohibit the transition to renewable energy for some organisations.
The Energy Innovation Co-operative a not-for-profit, non-trading Co-operative was invited to
meet with _____________ at Arc, Yinnar on <Insert Date> to discuss options for community
funding for solar power systems. The building focused on in this report began construction in
1929 for the purpose of a butter factory, causing the building to be very cold, and difficult to
heat for today’s use.
Information provided in the pre-feasibility assessment made further investigation
worthwhile. An energy audit and feasibility assessment, including analysis of the interval
data showed potential for the installation of renewable energy at this site.
By examining the existing building and conducting a walk through it was found that
conservative energy consumption measures are taken by the occupants of the building by
turning off all office equipment at the end of each day, the problem exists from some
inefficient lighting globes, being the largest end user of energy, followed by office equipment
and HVAC needs. No HVAC is used in summer only in winter when the building becomes
extremely cold.
The current retail rate schedule with AGL offers a 41% discount with rates that are
reasonable, other rate schedules were assessed amounting to ± $20 which the savings would
potentially be absorbed by exit fees or the time having taken to initiate a change. Rates were
assessed approximately one year ago by an independent person and were changed to AGL.
Remaining with AGL on the Business Saver rate schedule is recommended; upon the expiry
of the contract 17 March 2019 reassessment needs to be conducted to avoid paying higher
rates with little or no discount.
Potential savings of energy consumption could be reduced from the current baseline of
7,455 kWh/a to 6,348 kWh/a with under $1,000 outlay mostly due to light globe/lamp
upgrades. The office and foyer ceiling is standard height, however, the gallery has a ceiling
height of 5.39m and consideration to the number of lumens approximately ≥1000 when

selecting globes/lamps.
It is noted that the fridge in the bar area is only used once a month but for 12 hours, the
motor runs constantly and generates heat, however, the limited use and the large outlay of
money to upgrade may not be feasible and is noted to be further inspected.
The building’s current use offers ideal hours for onsite solar consumption, and already
energy conscious occupants this building offers a feasible site to install a small system of
5kW without battery storage. The solar system would supply 39% of the facilities electricity
consumption (43% of generated solar) and reduce greenhouse gas emissions by 6.8 Tonnes
of CO2 annually. After running Sunulator it was ascertained that $1,080.00 in electricity
charges would be saved in the first year and provide a payback period of 6 years. Which, the
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most feasible way the Southern CORE fund can help would be a no interest loan for 6 years
with all assets owned by the organisation.
This report was produced by the Energy Innovation Co-operative. It will provide
recommendations from the energy audit, outline future possibilities for installing
renewables and provide financial projections based on the information provided. It will also
suggest ways in which the Southern CORE fund may provide assistance.

3.

Feasibility Process
This Solar Feasibility Assessment report has been developed by way of the following:
The Arc, Yinnar wrote a letter to the board of the Energy Innovation Co-operative
expressing interest in Southern CORE fund support for their renewable energy project.
At the same time, they submitted a completed Pre-Feasibility assessment form and a
recent electricity bill.
b. The first meeting was held. This was to explain the types of support available from the
Southern CORE Fund confirm details provided in the Pre-feasibility assessment form
and explain the next steps for a feasibility assessment.
c. Feasibility Assessment was conducted by a contracted energy auditor/assessor who
conducted a Level 1 energy audit (AS/NZS 3598.1:2014) to assess any additional works
required to reduce energy consumption and improve energy efficiency. They also
gathered further information to enable preparation of this Feasibility report such as:
i. Electricity bills, tariff plan details
ii. Obtained NEM Interval data
iii. Identified potential issues with Ausnet grid connection approval
iv. Location of the switchboard, metering, extra expenses (eg: upgrade
switchboard to be determined in solar quotes)
v. Location of inverters, meters, and distance to the switchboard
vi. Building ownership, authorization, and permits required (Heritage, Planning,
Building)
vii. Photos taken as required for this report
a.

4.

Feasibility Results
4.1

Energy Assessment

4.1.1 Building Layout and Characteristics
The building is double brick with a 7.1mm cavity, singled glazed windows, and three light
coloured custom orb gabled roof structures with a pitch of approximately 25° on the main
building and is made up of multiple studios, gallery, foyer, and theatre (figure 1), throughout
is mostly concrete floors, the building has little or no insulation, the roof has sarking installed
in the pitched roof area over the partitioned studios. Large amounts of light penetrate the
partitioned studios; the rest of the building in sections is relatively dark and very cold. The
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gallery and the amenities have been renovated and have included some energy efficient
measures such as sensor lighting.

Figure 1. The layout of building prior to the renovation of toilet block off the foyer.
The building is open Tuesday - Friday 12pm – 4pm, Saturdays 12pm-3pm, and the office is
only open Tuesday – Friday 12pm – 4pm. The gallery is open five days a week, and one night
a month for a ‘gallery opening’. Likewise, the theatre room is open one night a month,
including the bar. All other areas are open five days a week or as needed by the artists, some
artists may only use their space once a week for 4 hours.
There is hope that there will be an increase in the use of studios and the building facilities if
the building were thermally more comfortable. This is important to note, as energy
consumption patterns are likely to increase and change if this were the case. At the time of
the walkthrough assessment, the darkroom, metal workroom, and the dressing room were
not accessible but were advised of limited use.

© Energy Innovation Co-operative
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4.1.2 Energy Behaviour and Consumption Base Line
Although there were discussions with some staff/artists on site it was difficult to grasp a full
understanding of the different behaviours of the users of this building as some artists are not
there often, assumptions had to be made of their energy usage patterns. Arc, Yinnar staff
and artists make reasonable efforts to minimise energy consumption, by turning off all office
equipment and most equipment that is not used, at the end of each day reducing the
standby power consumption of the site. An advantage in this old building is that laser lights
located on the pitched roof above the partitioned studios create large amounts of natural
light to penetrate this area of the building eliminating the need to turn lights on in this
section. However, in the summer months this polycarbonate, herein, laser light, also allows
large amounts of heat to enter and some areas of this section can become too hot. There is
sarking foil on the roof to minimise heat transfer, this would be useful in summer, however
in winter would be deemed ineffective, due to the height of the roof pitch being 5.9 m and
heat will be lost to it rising. Heat that hasn’t been lost to convection would be absorbed by
the large amounts of thermal mass making this area very cold (the floor temperature was
16.2°C at 10.30am on a day that was approximately 16°C maximum temperature). Although
lighting is the highest end user in this building, the winter months consume the most energy
that would be attributed to heating as the summer months do not require any cooling. The
annual baseline ascertained from Sunulator is 7,455 kWh/yr (figure 2).

Monthly Consumption
Sum of Consumption
Energy (kWh)

1,000
500
0

Jan

Feb Mar Apr May Jun

Jul

Aug Sep Oct Nov Dec

Figure 2. Monthly kWh consumption a total baseline of 7,455 kWh/y.

4.1.3 End-Use Energy Services in The Building
The building receives no photovoltaic generated electricity, and has various end-use energy
services; the load profile is presented in figure 3.
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Figure 3. End-use load profile of the building.
Lighting is the largest portion of energy consumption, the high wattage globe/lamps that are
currently used are partly responsible for the large consumption and can be reduced by
implementing reference numbers two to six from table 1. Action Plan. Lighting was notably
the largest issue on inspection of site established by the number of light fixtures in the
building and some areas that are subject to minimal natural light.

From figure 3 other items seem to be used more sporadic and although some have high
wattage ratings, are not used enough to impact the large discrepancy between lighting and
all other end-use services. There are two hot water systems on either end of the building,
given the heat loss that would occur transferring heated water from one end of the building
makes having two feasible.

4.1.4

Major Problematic Appliances and Areas

The building’s main issue is coldness; it was built originally to be cold so trying to heat any
part is difficult. A few appliances that are old also pose issues but not used enough for a
replacement to be feasible. Refer to figure 4 for the location of problems on building floor
plan.
a) The loading bay studio potentially can be used for three studios alternatively is being
considered for the artist in residence site. The area currently is too hot in summer
and too cold in winter it is unused at the moment.
b) The Foyer area receives very little light and is extremely cold. On arrival, 10am, the
floor, and walls were 13°C and 12°C respectively, and the only heating in this section
is a wood fire that is only used on Saturdays.
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c) The commercial drinks fridge in the bar, which is sizable approximately, H 2m x W
1.48m in the theatre bar is turned on for 12 hours once a month. The fridge is
reported to have its motor running constantly, radiates large amounts of heat, and is
noisy to the point that during a show the fridge gets switched off. The room in which
the fridge is located heats up substantially requiring ventilation to the room to both
cool the room and provide the fridge with adequate ventilation.
d) The electric kiln that is used (there are two electric kilns and two gas kilns, only one
electric kiln is currently used) seems to be old and is assumed to draw large amounts
of power from the duty cycle occurring more frequently than necessary.
e) The entire building is very cold in winter, reducing the use of the building by artists.
f) There are sections of the partitioned studios that receive large amounts of direct sun
through the laser lights on the roof creating thermally uncomfortable areas in the
summer months. For comparison a single glazed window allows 86% of the suns
heat when it is perpendicular to the window, this is similarly what would be
happening here in the afternoon.

Figure 4. Location of major problems on building floor plan.

4.1.5 Conservation Measures and Action Plan
It is recommended that signing up to Ausnet’s energy portal www.myhomeenergy.com.au, if
not already, this will give insight into any anomalies and may determine faulty equipment
such as the commercial drinks fridge in the bar as this has a duty cycle it should not be
running constantly, which would be drawing the rated wattage majority of the time. My
home energy may show that if the fridge is faulty consumption levels will stay close to when
it was turned on and starting up.
Below is an action plan of energy savings table 1, estimated costs, and payback times.
Table 1. Action plan from least expensive
© Energy Innovation Co-operative
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Reference
Number

Energy
saving
measure

Annual
energy
savings
(kWh)

CO2
reduction
(Kg)

Estimated
cost

Annual
Payback
cost
time
savings
(years)
(using
average
0.30¢/kWh

1

Setting
thermostat
on split
system in
office from
24°C to 21°C

48.292

56.50

$0.00

$14.48

0

2

10W LED to
replace in
office (3 x
50W
halogens in
downlight/)

99.840

116.81

$27

$29.95

9 months

3

13W LED to
replace
gallery (32 x
35W
halogens)

306.68

358.80

$234

$92

2.5

4

10W LED to
replace in
foyer (8 x
35W
halogens)

208

243.36

$72

$62.40

1.2

5

10.5 W LED
tube replace
in foyer
(36W
Fluorescent
globe in
display
cabinet that
is on
24hrs/d)

223.38

261.35

$15.00

$67.00

2 months

6

10.5 W LED
tube replace
(36W x 14
fluorescent
globe in

220.85

258.39

$210

$66.25

3.2
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toilets,
foyer,
hallway,
kitchen)
Total

1107.042

1295.21

$558.00

$332.08

Cost intensive investments that need further investigation and consideration for future
purchase (Payback times have not be listed as they are excessive deemed unfeasible at this
time).
7

The commercial drinks fridge in the bar (motor runs constantly, but is used only
once a month. It is recommended for further inspection, if increased use, for
consideration of upgrade)
ADJUST temperature to between 3°C to 5°C (the fridge was noted to have
adequate space from walls to allow ventilation).

8

Both HWS currently working well, need to be considered to be replaced with
solar hot water system when due to be replaced. Not currently feasible with
minimal use, The specifications of the hot water system recommends a
temperature of >70°C. Ensuring these are set at 70°C and no higher would also
minimise energy consumption, also consideration to switching one off for part of
the time if possible.

9

Kiln/s assumed old and duty cycle occurring more frequently than necessary.
Upgrading would be a large outlay for large payback period for the current
minimal use and should be considered if there is an increase in use in the future.

*These figures are based on product costs and energy savings only, electrician and or other
components of light fittings costs are not accounted for here, and need to be assessed by a
qualified electrician and quoted accordingly.
** Fluorescent tube replacement is suggested for areas with high usage otherwise not
feasible.
***Exit signs - need confirmation from the shire that the lowest wattage globes are used in
these (the shire is responsible for these lights).
A comparison of current baseline of consumption and projected baseline consumption if
actions implemented are listed in table 2.
Table 2. Comparison of baseline and projected energy consumption, and cost over 12
months.
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Annual energy
use (kWh)

Cost per year
(Inc. GST)

Current
Consumption

7,455

$2,361.02

Projected
Consumption

6,348

$1,967.88

Total Savings

1,107

$393.14

It is anticipated other savings will occur from behavioural changes and awareness, however,
if the building becomes used more it is likely these savings will be absorbed quickly and new
energy patterns will occur.

4.1.6 Assessment of Current Retail Electricity Tariff
Electricity is the only source of energy assessed on site, wood heaters and gas are outside the
scope of this report, due to the limited use of both gas and wood heating, and that this is a
photovoltaic assessment.
Electricity Bill Analysis
Retailer: AGL

Retail Plan: Business Savers

NMI: 6305439321

Meter No: 4569980

Customer Number: 7038033242
Distributor: Ausnet

Contract term: 24 months Description: Commenced 17 March 2017 – Expiry 17 March 2019
The electricity rate schedule was assessed and changed from similar rates and a 10%
discount to now a 41% guaranteed discount refer to Appendix A electricity bill dated 29
August 2017 – 26 November 2017 further details. Although these are good rates, it is a
market contract and subject to change without notice, which it is recommended to assess
every 6 -12 months for comparison. In addition, once the 24 months expires higher rates
with no discount may come into effect. There is currently no peak demand rate.
Peak Period:

11pm to 7am (AEST) Monday to Friday

Off Peak Period:

All other times.

Solar Feed-In-Tariff:

Assumed to be $11.30/kWh

Maximum Demand Charges:

N/A

Key Electricity Charges
Peak Energy Charge:

$0.4412 / kWh including GST

Off Peak Energy Charge:

$0.2267 / kWh including GST
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Daily supply charge:

$1.8020 / Day including GST

4.1.7 Feed-in-Tariff Rates
Sunulator is currently limited to one feed-in-tariff rate, which, in this case, the minimum rate
of 11.30¢/kWh was used for this report. Feed-in-tariffs are likely to reduce to 9.9¢/kWh in
the coming months, and there are anticipated time varying feed-in-tariff rates likely to be
offered assumed here to be 29¢/kWh at peak times, 10.3¢/kWh shoulder times, and
7.2¢/kWh for off-peak times. If these new feed-in-tariffs are implemented, the site at Yinnar
could benefit from this, generating and exporting electricity in the afternoon when energy
consumption either reduces or stops at around 4pm. It needs to be noted retailers have a
transition period to offer varied feed-in-tariffs rates and may not be an option upon time of
installation.

4.2

Solar System Sizing

4.2.1 Overview Of Size And Feasibility
To determine the optimal system size for the facilities, assessment of the daily energy
consumption of 20.42kWh/daily, and performing detailed economic modelling using
Sunulator refer to Appendix B for details were carried out.
A 5 kW solar system is recommended for the Arc, Yinnar facility at an estimated cost of
$6,000.00 including GST, which has been modelled through Sunulator; refer to Appendix B
for details.
The system would save an estimated $1,080.00 in electricity charges in the first year and
provide a payback period of 6 years. The solar system would supply 39% of the sites
electricity consumption a 49.3% cost saving in the first year, and a reduction of the sites
greenhouse gas emissions by 6.8 Tonnes of CO2 per year. The 5kW system modelled,
consumed the highest percentage of 43% of the solar generated, a 6.6kW system consumed
37% and the larger the system the less of the generated electricity was consumed, unless
going up to a 10kW system with 10kW battery storage which is currently deemed refer to
Appendix B for comparison.
NOTE: Maximum financial benefit (and shorter payback period) for a solar system is
obtained when the system is sized so the energy produced from the solar system is directly
consumed onsite and export of solar energy to the grid is minimised.

The solar system sizes were chosen to provide the optimal cost to benefit ratio and were
modelled using detailed energy usage data (twelve months of electricity meter data at
30min intervals) overlayed with estimated solar generation data and electricity tariffs
provided.
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4.2.2 Consumption and Generation

Electricity Consumption:

20.42 kWh/day

Estimated Solar System
Generation:

18.50 kWh/day

Estimated Solar Consumption on
Site:

8.01 kWh/day

Net Electricity Consumption:

12.42 kWh/day

Electricity Consumption Met by
Solar:

39 %

a. Average Daily Generation vs Consumption
Daily variations in electricity consumption can be seen in blue.
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b. Monthly Generation vs Consumption
Monthly variations in electricity consumption can be seen in blue. Solar generation varies by
month due to seasonal changes in weather conditions.

c. Maximum Demand Forecast
Maximum demand is the highest level of electrical demand during a half-an-hour period. By
reducing maximum demand we can minimise the need for electrical distributors to build
additional infrastructure that would only be utilised during few very hot days each year.
Note: Electricity distributors are likely to introduce a maximum demand charge into existing
tariff structures. The maximum demand period for residential customers will be from 3pm9pm Monday to Friday excluding public holidays and 10am-6pm for small to medium
businesses – this means that how much residential and small to medium business customers
pay for the electricity distribution network will increasingly depend on how and when they
use the network.
Check with your electricity retailer to see how this will apply.
Solar power is beneficial in reducing maximum demand. Particularly during summer periods
where electrical demand on infrastructure is high, typically solar generation is the highest
during this time providing the most benefit.

Maximum Demand Before
Solar:

© Energy Innovation Co-operative
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Maximum Demand After
Solar:

9.31kW at 17/5/17 at 6pm

Maximum half-hour import
Shows the half-hour interval with the maximum grid import by month. Business as usual
(BAU) compared after Solar PV

d. Grid export/import by interval Variation of Electricity Consumption
The following charts show the average daily electricity usage for both business as usual
(BAU) and after solar installation for different periods.
Positive values are electricity imported from the grid, negative values are exported
electricity.
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4.2.3

Site Analysis

Site Operation:

Environment:

4hrs, 5 Days per week with a once a month
gallery opening from February to December,
and once a month the switchroom/theatre for
entertainment, open for approximately 4 hours
No issues,

Observations:

Old building originally built to keep the interior
at a stable cool temperature

Switchboard and Metering
Locations:

Electrical switchboard & meter located on the
East side in the interior of the building, behind
the portioned studios (figure. 4)

Sub-boards and Distribution
Boards:
Electricity Distributor
Connection:

Location of Sub-board building to be
determined.
Ausnet

NOTE: Pre-approval from Ausnet to connect Solar PV system to the grid will be required.
Ausnet, usually allow up to 5kWh per phase.

Figure 4. Switchboard location is on the interior of building on the eastern side.
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4.2.4

Roof Assessment

Coordinates:
Recommended Solar Array
Location:
Roof Details:
Roof Type:
Orientation:
Height:
Access:

38.3167° S, 146.3167° E

North West facing roof space of the building

Custom Orb Profile
Azimuth: 320 ° (North West Facing)

3 gabled rooves Pitch: Approx. 25°
Height approx. 3.74m
Ladder or scissor lift required.

Recommended Solar Array
Orientation and Mounting:

North West (given the roof orientation and
opening hours of the building)
Roof Mount Frame

Shading:

Potential winter shading caused by large
Eucalyptus strzeleckii — Strzelecki Gum on
the NNW 330° (towards the front of the
building)

Structure:

Roof battens are approximately 900mm apart
although the floor was uneven making it hard
to measure, and will need further assessment.
The laser light on the gabled roof area may
pose structural integrity issues for the
mounting frames. Assessment required prior
to installation.

Heritage:

Heritage listed with heritage overlays (there is
confusion here between Latrobe Valley Shire
and Victorian Heritage Database as to whether
it’s actually heritage listed). There is a
heritage overlay on the property overseen by
the Latrobe Valley Shire see Appendix C (still
waiting for this information)
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4.2.5 Recommended System Details

Recommended Solar PV System:
Number of Solar Panels:
Recommended Warranty:

5kW
16 x 320W Modules
Modules: Minimum 10 year
manufacture/product warranty,
Panel performance 25 year performance
Inverter: 10 years
Racking: Minimum 10 years
Installation warranty: 5 years

4.2.6 Batteries
Batteries are not recommended on this site, due to the small system, and the potential to
consume energy as its generated due to the opening hours, and the minimal use outside of
sun hours.

4.3 Renewable Energy Benefits
The solar system would supply 39% of the facilities electricity consumption and reduce
greenhouse gas emissions by 68 Tonnes of CO2 per year. This is the equivalent of taking
2 cars off the road.

4.4

Financial Payback

Estimated System Price:

$6,000.00

Including GST and after STC rebates

Annual Electricity Costs Without
Solar:

$2,192.00

Annual Electricity Costs With
Solar:

$1,112.00

(Year 1)

Estimated Annual Maintenance
Cost:
Annual Savings (Year 1):

$0.00

Percentage Cost Saving:

49.3%
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Net Present Value:

$19,974.00

10 year horizon

Payback Period:

6 years

Return on Investment (IRR):

19.3%

10 year horizon

Levelised Cost of Energy:

4.2c/kWh

(Cost of energy produced by solar)

5.

Southern CORE fund
Benefits to the Host Site Include:
•
•
•
•
•
•
•

No upfront capital required;
Immediate benefit of having a solar system installed on site;
Reduced and predictable energy charges enabling better budgeting;
Reduced carbon emissions;
Solar system owned at end of project term;
Environmental and social benefits;
Enabling community investment in renewable energy.

5.1

CORE Fund Recommendation for This Site

Based on building ownership, organisation history, the financial capacity we believe the best
way the Southern CORE fund could assist is with a:
a.

6.

No interest loan (for 6 years) with all assets owned by the organisation

Next Steps
Second meeting between Arc, Yinnar and Energy Innovation Co-op.
This meeting will discuss the results of the feasibility assessment, energy efficiency
measures, suitability for photovoltaic and how the CORE fund might assist.
a.
b.
c.
d.
e.
f.

Discuss Solar Feasibility Assessment report
Talk through the key findings of the assessment report.
Discuss Energy Audit report
Discuss recommendations from energy audit
Discuss how a solar project can work at the host site
Clarify the sustainable benefits of the project, financial, environmental, and social.
Financial model
Provide an overview of the financial model of the no interest loan.
Steps required to confirm commitment from host site to proceed
Normally this will require approval by the governing body, committee, and landowner.
Negotiate draft terms of agreement, present draft legal agreements, project costs
Feasibility assessment project costs (including this report) can be included in the loan

© Energy Innovation Co-operative

Page 21 of 30

g.

h.

i.
j.

7.

amount, paid up-front, or under special circumstances (financial disadvantage) paid
for by the EICo-op.
Obtain 2 quotes for works required/solar installation
Depending on the agreed funding model, representatives of Arc, Yinnar or the Energy
Innovation Co-op CORE fund should obtain quotes from at least 2 local installers based
on the technical specifications provided.
Appraisal of quotes for works required/solar installation
The quotes (and referees if required) will be considered by the Southern CORE Public
Fund Management Committee and compared against the solar feasibility report. Note:
It is important that only reputable installers and equipment are used to reduce risk of
loan default and/or damage to EICo-op reputation from sub-standard installations.
Approval required by Energy Innovation Co-operative board of the Southern CORE
fund Public Fund Management Committee’s recommendations.
Legal documents prepared and signed. Funds transferred.

The Energy Innovation Co-operative
7.1

Background of Energy Innovation Co-operative

The Energy Innovation Co-operative Ltd is a not-for-profit, non- trading Co-operative
established in 2009 with the mission “working together towards a zero emissions
community”. In 2018 we have over 300 member/ shareholders, an elected board, and one
part-time paid project officer. Most but not all activities and members are in and around
Bass Coast and South Gippsland Shires, but neither the Co-op nor the Southern CORE
(Community Owned Renewable Energy) Fund have geographic limits in the rules. The Co-op
runs regular information and field days on energy efficiency and renewable energy, has a
website, newsletter and offers advice and support to community groups in a range of
capacities. In 2018, the Co-op’s Southern CORE Fund has offered support to groups in the
Latrobe Valley as well as within its home region.
The Co-operative’s major focus since 2016 has been building capacity to develop community
owned renewable energy projects through a range of sources. A joint project with the
Victorian Community Solar Alliance is building our capacity to manage investment-model
projects. In addition, through a Victorian Government NEJF grant in June 2017, the Co-op is
establishing up to 90 kW Solar PV and 25 kW battery storage installation at the State Coal
Mine Wonthaggi. This installation will be owned by the Co-op. Income earned from sale of
clean power to Parks Victoria, will be used to support the Southern CORE Fund and its
recommended projects.

Southern CORE (Community Owned Renewable Energy) Fund

The Southern CORE Fund is designed as a revolving fund. Community groups can apply for no
interest loans to install solar PV or energy efficiency measures onto buildings those groups
manage. Repayments are mostly funded through savings, and those funds are then re-used
by the next community group. As the Fund builds, the intention is to make grants available
as well, to the most-in-need communities.
The Southern CORE Fund operates as a component of the Energy Innovation Co-op’s Public
Fund, which has deductible gift recipient (DGR) status. All donations over $2 are taxdeductible.
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7.2

Project 1: Foster Swimming Pool Association - INSTALLED

Foster Swimming Pool (South Gippsland)
In December 2017 the Energy Innovation Co-operative
made a no-interest loan of $20,000 to this local notfor-profit Association to complete a project to install
solar thermal heating on this lovely outdoor pool,
encouraging use by visitors and locals alike, and it is
hoped, leading to extended opening times and more
financial sustainability over the long term.
Find out more about our Southern CORE fund and
Community Owned Renewable Energy go to: www.eico-op.org.au

8.

Conclusion Energy Assessment and Photovoltaic Sizing
This report focused on a level 1 walkthrough energy assessment and financial modelling
using Sunulator of the old butter factory in Yinnar, currently used as a multifunctioning
contemporary arts hub for studio spaces, music venue, gallery, and art retail. Although, the
users of this building are conservative with energy by turning unused appliances off at the
power point, further inexpensive measures where identified.
On inspection of the building, it was found that lighting is the largest consuming end user in
the building, and could be reduced by replacing some halogen globes with LED globes and
using fluorescent tubes with less wattage. However, the building originally was built to be
cold, and this poses real issues with heating and deters artists from using the studio spaces
throughout winter. This building is being considered to funded for renovations that could
rectify some of these major issues (see section 9).
The data analysed that was modelled through Sunulator determines a 5 kW system to be the
most feasible size at the current energy consumption levels. This was determined by the
largest of the four smaller systems modelled, 43% of the solar generated would be
consumed on site rather than exported, maximising the financial benefit of the system. In
fact, the next size up would only increase solar consumption by 800W/day for a 19%
increase in upfront costs.
If usage of the building increases, it is likely that energy consumption will increase,
consideration to increasing the size at a later date or reassessing after renovations are
completed needs to be considered for final sizing.

9.

Live in Residence, Passive Solar Renovation Ideas
The amount of natural light that enters the partitioned studios through the laser lights limits
the need for auxiliary lighting in this area. However, the laser light allows large amounts of
heat gain to the building most noticeably in summer when sections become too hot within
the studio area. In winter the loss of heat through the laser light would be difficult to
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quantify and likely to be negligible, as other major factors such as large amounts of heat are
lost to both the exposed thermal mass and convection up to the 5.9m gabled roof areas.
The two largest problems are that the building has large amounts of exposed thermal mass
working well in summer, however, in winter absorbing heat, causing the building to be
extremely cold. The other issue is the high roof in the main studio area, where a lot of heat is
lost to convection, and where the laser lights are situated. To consider the problems, the
live in residence and passive solar renovation ideas need to be noted here.
There are currently three areas being considered for the artist in residence live in area :
I.
II.
III.

The loading bay (within the building) currently consists of three potential studios
extremely hot in summer and very cold in winter.
Mezzanine above the West side of partitioned studios
Outside on the west side of the building (Eucalyptus strzeleckii — Strzelecki Gum are a
threatened species and pose restrictions)

The most obvious and feasible option would be building a mezzanine or second floor over
the partitioned studio eliminating the high roof, consequently reducing the abundant natural
light that enters this area. Given the reluctance of artist to use the studios or instead use
energy intensive heaters whilst the building is so cold, having a ceiling in this area with a
mezzanine or second floor almost over the entire pitched roof area would reduce heat loss,
and stabilise thermal comfort more easily.
Opportunity for natural light to continue to penetrate this area could be achieved by
installing light wells, light shelves or solar lighting and should be explored. It must be noted
that fixing these problems may then require cooling in summer, and should be considered
and modelled at the drafting stage.
The loading bay area is an unused space at the moment on the east side of the building, very
little light enters and is extremely cold in winter and hot in summer. If they were to be used
for studios then insulation would have to be installed to help stabilise the internal
temperature of the room.

9.1

Ideas to Consider Reducing Heat Loss
•

•

Insulate internal walls and plaster (covering over the exposed brick) especially in the
partitioned studios, office, foyer, and loading bay studios and any other rooms that
are used often enough (throughout the partitioned studio, loading bay studios,
foyer, office and any other room that is used enough to make this feasible
Installing a ceiling over partitioned studios with a loft or mezzanine for extra space to
be used/live in residence/storage this will eliminate heat loss to the high pitch roof.
(Light wells may be difficult and costly given the height of the roof; light shelves may
be an alternative or installed solar lights).
o

Horizontal shelves that are installed along a window, the light comes in
underneath the shelf as normal, and the top light that comes in reflects off
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•
•
•

•

10.

the highly reflective material of the shelf and upward to the ceiling and
reflects it further into the room than otherwise would occur dispersing light
further in.
Double glazed windows to replace existing, especially in the partitioned studios,
foyer, and office.
A light well or skylight in the foyer, this is a dark area
If keeping the pitched roof as is with no ceiling an option to consider is replacing old
laser light with new laser light with UV emissive properties to avoid summer
overheating. For the winter months installing energy efficient ceiling fans to force
heat back down, and consider other options for heating this area such as using kilns
waste heat to be distributed into this area, especially if kilns are used more
frequently.
Laser light W:610 H:8 L:2400 $54.00
Ceiling fans $500
(plus installation costs)
Carpeting the floor in the Foyer and the office, and insulating and plastering exposed
brick would minimise heating issues in winter.
$35-$150 m2

Passive Solar Renovation And Live In Residence Recommendations
The site is under consideration for funding to improve the thermal comfort of the building
and a live in residence. Given the building’s biggest problem is the cold stemming from a
large amount of thermal mass and the high 5.9 m pitch over the main studio spaces,
presenting an opportunity to build a loft/mezzanine above this space. By doing this it would
eliminate heat being lost by convection to such a high space, but would also provide a live in
residence for the artisan in residence. For the studio space to be functional during the
winter months, resolving the problem of heat rising is essential in conjunction with insulating
and covering over the exposed brick and thermal mass on the walls. However, this may
present a cooling issue in the summer months and would need software modelling to
calculate the optimal amount of thermal mass to be advantageous in any season. Having a
ceiling above the partitioned studios would also lose the natural light, solar lights, light wells
or light shelves would need to be considered in the design to avoid auxiliary lighting. Precise
costs would need to be determined by a commercial builder.
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APPENDIX
Appendix A- Electricity Bill Dated 29 August 2017 – 26 November 2017
Appendix B - Sunulator Results Statistics
Appendix C – Heritage Overlay
Appendix D – Image of Potential Live in Residence Site on the Western Side

Energy Innovation Co-operative
ABN 18807187154
PO Box 111, Inverloch, VIC 3996
www.eico-op.org.au

Appendix A – Electricity Bill Dated 29 August 2017-26 November 2017

© Energy Innovation Co-operative

Page 1 of 30

Appendix B - Sunulator Results Statistics
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Appendix D – Image of Potential Live in Residence Site on the Western
Side
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ENERGY INNOVATION COOPERATIVE: www.eico-op.org.au
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