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EXECUTIVE SUMMARY

This Final Report, in conjunction with the Business Case and Technical Feasibility Report,
summarises the steps required to implement the Natimuk Community Owned Renewable
Energy (N-CORE!) project, hereafter referred to as the Project, and describes why the Project
is ready for implementation.
All work completed to date has been compiled using information from consultation with
community residents, the Natimuk Community Energy group, the Project Reference Group,
the Horsham Rural City Council, Powercor, Retailers, The Department of Environment, Land,
Water and Planning and other key stakeholders. This work provides information pertaining to
the social, environmental and economic benefits that the Natimuk community, and the state
of Victoria, can realise from the Project. Critical issues that need to be resolved have been
clearly outlined and the decisions that need to be made have been identified. The invaluable
knowledge and lessons learnt from this work can be, and already have been, shared with other
communities that are interested in developing their own community renewable energy
projects.
This Final Report contains sections that have been explained in more detail in the Business
Case and Technical Feasibility Report. Where necessary, the reader should refer to these
documents for more detailed explanations of the engineering, financial modelling and risk
assessment work that has been completed.
The Project will be a front-of-metre PV generating plant where the size will be either a 1.45
MW horizontal single-axis tracking or a 1.60 MW fixed-tilt array, located at the north-eastern
entrance to Natimuk and will be visible to the public. The Project can be financially viable and
provide investors stable but relatively low financial returns with a high social return on
investment. The highest level of uncertainty and impact on return is associated with the
revenue model for the Project, primarily made up of the black energy forecast (index), black
energy starting price and the amount of free capital made available to the Project. The
availability of contributions (grant funding, donations etc.) to cover the development stage is
vital in allowing the Project to progress.
Figure 1 on the following page lists the stage wise process of activities, decision points, and
costs incurred in the development phase of the Project. Many of the large uncertainties
affecting the feasibility of the project will be resolved once the development phase of the
Project is complete. Ideally, private (donations) and public (grants) funds can be secured to
cover the cost of completing the development phase, mitigating the high investment risk
surrounding this stage of works.
The following steps summarize Figure 1 below and will assist the NCE group in taking the
Project to financial close:
1.
2.
3.
4.
5.

Source funding and/or investment to complete the development phase.
Create a legal entity for the Project.
Secure an option to lease the land for the preferred site location.
Submit a development application inclusive of all required studies.
Complete basic design and studies required for a grid connection application, and
submit.
6. If required, source additional funding and/or investment to complete the remaining
stages of work in the development phase.
7. Determine the revenue model for the Project.
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8. Pick a financial structure, finalise the detailed design and complete any applicable
studies.
9. If the Project is not at this stage deemed feasible, then revise the below variables in
the following order:
a. Reduce the EPC and O&M costs;
b. Alter the financial structure; and/or,
c. Change the revenue model.
10. Approach providers of debt and equity and source the levels required to meet the
project needs and proceed to financial close.

Figure 1. Development phase for the Project
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GLOSSARY

A&P

Agricultural and Pastoral Society

BC

Business Case

EPC

Engineering, Procurement and Construction

HRCC

Horsham Rural City Council

IRR

Internal Rate of Return

kWh, MWh

Kilo-watt hour, Mega-watt hour

LGC

Large Generation Certificate

NCE

Natimuk Community Energy

N-CORE!

Natimuk Community Owned Renewable Energy

PED

Planning and Environmental Design

PPA

Power Purchase Agreement

PRG

Project Reference Group

PV

Photovoltaic

WACC

Weighted Average Cost of Capital

WDA

Wimmera Development Association
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THE PROJECT

To date (Feb 2018), a Business Case and Technical Feasibility Report have been completed,
which have determined that the Project can be economically feasible. Further, a development
application has been prepared using in-kind support and the landowner of the preferred site
has signed an option on the land with NCE. Overall, there is a high level of support from within
the community for the Project. The NCE group still has a significant amount of work to
complete the development phase of the Project and will require funding to progress further;
therefore, immediate action by the NCE group to identify sources of available funding is
recommended.
From engagement with the local utility, Powercor, it seems reasonable to assume that a grid
connection application will be approved for a PV plant of capacity less than 5 MW, in the
proposed location. The likelihood of securing grid connection approval means that, to save
time, negotiations have already taken place with potential off-takers to gauge potential
revenue models for the Project (a summary of these discussions can be found in the Appendix
of the Business Case). Seeing as the largest amount of risk for the Project surrounds
determining the revenue model, these negotiations will continue but nothing is likely to be
confirmed until the development phase has achieved grid connection and development
approval.
Determining the revenue model1 will help refine the Project’s risk profile and define the
preferred financial structure (proportion and cost of debt and equity sourced). As the Project
moves forward, the Engineering, Procurement and Construction costs, the financial structures,
and the revenue streams will all be developed and revised and, if necessary, altered, to insure
the Project remains viable. Once the development phase is complete, the Project will likely
partner with a commercial developer to proceed. Several developers have already expressed
interest in partnering with the NCE group to implement the Project.
4.1

COMMUNITY

Natimuk is a town of approximately 500 residents, located 25 km west of Horsham and 300
km northwest of Melbourne in the Wimmera District. Natimuk has traditionally been known
for its productive grain and sheep farming and has more recently gained attention for its
excellent rock climbing at Mount Arapiles and the nearby Grampians.
After two successful PV bulk purchase agreements in Natimuk, the Natimuk Community
Energy (NCE) group was established to bring together members of the community committed
to helping Natimuk realise its vision “to be a leader of community-generated energy in
Western Victoria.” The NCE group is an Incorporated Association operating as a not-for-profit
organisation. In 2016, the NCE group was successful in securing first round funding from the
Victorian New Energy Jobs Fund (NEJF) to hire external consultants to write a Business Case
and Technical Feasibility Report to assist Natimuk in implementing a community renewable
energy project.
The NCE group engaged the community in the early stages to identify the level of community

The revenue model will specify who is purchasing the power and at what price.
Ideally, as much as possible will be through a PPA with the balance going to market
1
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support for the project. Through a dedicated NCE website, Facebook page, and community
meetings, the NCE group provided an opportunity for participation in decision making and
regular updates to all relevant stakeholders on the progress of the Natimuk Community
Owned Renewable Energy (N-CORE!) project.
Prior to engaging Ekistica, the NCE group ran internal consultation events to determine what
community renewable energy projects would maximise the benefit to Natimuk from a social,
environmental and financial perspective. With those three key areas in mind, the NCE group
has therefore proposed the Project to be a medium scale, front-of-meter, PV plant sized to
(at least) equal Natimuk’s net import of electricity.
4.2

LOAD AND RESOURCE ASSESSMENT

The total annual average consumption of electricity by the Natimuk community was assessed
using data provided by Powercor for transformers situated in the vicinity of Natimuk. Through
this process, the net annual consumption of electricity by the Natimuk community is estimated
to be 2.388 GWh in 2016. If certain Natimuk residents decide to change over from LPG to
electricity, then this load may increase. Until such times, it has been assumed that no
significant increase in load is expected. The goal of the PV plant is therefore to deliver to the
grid an annual average volume of electricity that either matches or exceeds 2.388 GWh.
For this feasibility assessment, synthetic hour-resolution insolation data generated with the
Meteonorm software package has been used. Figure 2 below shows the inter-annual variation
in solar resource, as well as two other lower-resolution sources. The mean annual solar
insolation for each data source is shown as a vertical dotted line. As is evident from Figure 2
below, the solar resource experienced in Natimuk, inclusive of variation, is extremely well
suited for the installation of a PV plant.

Figure 2. Inter-annual variation in solar insolation at Natimuk

4.3

TECHNOLOGY

The front-of-meter PV plant shall be either a fixed-tilt or horizontal single-axis tracking
array, where the design should meet all the requirements stated in Technical Feasibility
Report. For the Project to generate the required 2.388 GWh per annum, the two array options
were sized as follows:
o
o

Fixed-tilt array: 1.60 MWDC
Horizontal single-axis tracking array: 1.45 MWDC

The decision to install a fixed-tilt or horizontal single-axis tracking array should be
determined through a procurement process, allowing the market to determine the most costPage | 8
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effective approach for these two technologies, especially given the close proximity in cost for
both options.
Table 1 below provides a technical summary for the Project.
Table 1. Project technical summary

Fixed-tilt

Horizontal single-axis tracking

PV (potentially battery storage)

PV (potentially battery storage)

Annual Energy
Generation (GWh)

2.388

2.388

Number of PV
Modules (350 W)

4,572

4,143

Number of
Inverters (60 kW)

23

23

Technology
Selected

Land available (ha)
Land required (ha)
Battery Energy
Storage System

110
1.64

2.24

Applicable if the Project’s capacity increases since excess land available (see Business
Case)

Construction
Duration

2 months (approximately)

Jobs During
Construction

10 (approximately)

10 (approximately)

Jobs ongoing

1 (approximately)

1 (approximately)

4.4

LOCATION

The landowner of the preferred site has already signed an option with NCE to lease the land
for the purpose of the Project. This site falls under the Farming Zone and lies outside any
flood or inundation areas and has a relatively flat topology. Zoning allows for the development
of a renewable energy facility once all permits are approved. No concerns have been raised by
the Director and Principal Planner at Planning and Environmental Design in Natimuk regarding
any environmental considerations.
Table 2 on the following page summarises the land and infrastructure details of the preferred
site.
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Table 2. Details of selected site location for the Project

Land

Details

Land area available

> 110 ha available.

Land access

Lease

Cost

≈ $432.50 per ha per annum.

Zoning

Farming Zone allows for the development of a renewable energy unit
as long as the already alluded to permits are approved.

Soil type

A geotechnical survey will be required however the known soil
conditions are heavy expansive clays.

Topology

•
•

Flood zone and inundation

Outside flood and inundation areas.

Ownership

Privately owned and has signed option on land with NCE.

Current and historic use

Farming

Environmental factors

No concern raised by the Director and Principal Planner at PED
regarding environmental factors.

Planning Permit

Applications to local government must
address the following sections of the
code

The preferred section of this parcel of land site is flat.
Other sections of this parcel of land have slight slopes westeast but is not considered an issue if Project expands.

The Planning Scheme requires a Planning Permit to be approved to
develop a renewable energy facility intended to service land other
than where it is located.
•
Clause 11.15-5 A diversified economy
•
Clause 11.15-6 Resilient communities
•
Clause 11.15-8 Infrastructure
•
Clause 14.01-1 Protection of agricultural land
•
Clause 19.01-1 Provision of renewable energy
•
Clause 21.04-2 Managing the Rural Environment
•
Clause 35.07 Farming Zone
•
Clause 52.42 – Renewable Energy Facility (other than Wind
Energy Facility and Geothermal Energy Extractions)
•
Clause 65 Decision Guidelines

Infrastructure

Potential Site One

Distance to grid connection point

Adjacent to property.

Path to grid connection point

Direct

Access to site

Sealed road access.

Public visibility

Very high. Visible to all drivers entering and leaving Natimuk.

Projections of a 1.60 MW fixed-tilt PV array situated on the site selected in Natimuk can be
seen in Figure 3, Figure 4 and Figure 5 below.
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Figure 3. Preferred PV plant location (yellow area indicates approximate location of PV plant, red line outlines
land available, blue line indicates 22 kV transmission line)

Figure 4. Simulated birds eye view of the Project at the preferred site location

Figure 5. Simulated projection of the Project at the preferred site location entering Natimuk from Horsham
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4.5

SOURCES OF FUNDING

The financial structure (terms of debt and equity sourced) will impact the feasibility of the
Project but cannot be determined until the revenue model is determined. Priority will be given
to local residents who wish to invest in the Project.
Potential sources of investment and financing are listed below:

•
•
•
•
•
•
4.6

Community residents (including land owners)
Angel Investors and/or impact Investors
Private, commercial and government grants
Energy project developers
Private equity / venture capital firms
Banks
ECONOMICS AND TIMEFRAMES

Please refer to the Business Case for a more detailed explanation of the financial modelling
conducted for this Project. Table 3 below list the main steps, budget allocated and time
required for stages within the development phase.
Table 3. Development phase steps to be taken, budget and expected time frame

Development Phase Steps

Timeframe (indicative, not
guaranteed)

Budget (indicative, not
guaranteed)

Development Application

3 months

$80,000

Grid Connection Application

6 months

$50,000

Determining Revenue Models

3 months

$40,000

Final Design, Modelling, Mitigating
Risk and Reaching Financial Close

3 months

$60,000

Approximately 11 months in total

$230,000

Development Phase

Table 4 below lists the major upfront costs required for the Project to proceed, where the fees
to cover the development phase will be required first.
Table 4.. Fixed financial model inputs

Key Financial Inputs

Value

Approximate Development Fees
($)

230,000

PV capacity (MW)

1.60

PV CAPEX ($/W)

1.60

Investment Required ($)
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As the development phase progresses, the range of financial outcomes will significantly
reduce, lowering the risk profile for the project. With the current level of uncertainty, it will be
difficult to secure the debt financing required to implement the Project, however if the funding
required to complete the development phase is secured, then this risk profile will fall to levels
capable of securing debt financing.
Using fixed assumptions and assigning reasonable values for each variable in the financial
model, Figure 6 below displays the large impact early-stage funding has on the Project’s
internal rate of return. Focussing on an 8% IRR, a project that secures $1 million in early-stage
funding can afford to receive approximately $65 per MWh over 30 years, as opposed to a
project requiring approximately $100 per MWh over 30 years if no early-stage funding is
secured. Please note these indicative figures are dependent on variable assumptions.

Figure 6. Thirty-year bundled energy price & different funding scenarios for 8-12% IRR under the base
model

4.7

BENEFITS

Some of the major social and environmental benefits of the Project are listed below:
•
•
•

•

Approximately 2.4 GWh of clean energy will be generated per year, equating to
approximately 2,000 tonnes of eliminated carbon emissions (1,800 CO2-e).
Local employment, education and training opportunities over the life of the project.
Public visibility of the PV plant - a small community survey revealed that 14 of 15
respondents considered the PV plant being “proudly displayed” to the Public as either
an “important” of “very important” aspect of the Project.
Additional tourism attraction to Natimuk.

While the social and environmental benefits are clear, the NCE group approached the Project
hoping to explore additional benefits (embedded network, microgrid, local energy trading,
virtual net metering etc.1) which would not only increase the uptake of renewable energy, but
also assist residents whose living conditions do not allow them to install, and benefit from, a
rooftop PV system. These options continue to be explored.
The economic benefit to the community beyond that available to those residents able to invest
directly in the Project will be largely dependent on whether a community-focussed retailer
can offer innovative revenue models such as “white-label agreements” and/or appropriate

1

Personal communication with Project Coordinator from NCE
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Power Purchase Agreements (PPAs). Should such ‘white label agreements’ be arranged, it is
likely that residents will benefit from cheaper power bills. Several retailers have shown interest
in partnering with NCE for the Project and signed letters of support have been provided.
NCE should also consider the possibility of becoming their own licensed retailer. It is possible
that additional sources of grant funding would be available to the Project should it choose to
go down this avenue, especially if partnering with an existing retailer is possible. This path
potentially maximises the economic benefit to Natimuk residents as the community owned
retailer will be acting in their interest.
The measures of success for the Project can be split into local and global measures. Locally,
the NCE group have identified success for the Project as being any social, environmental and
economic benefit passed on to the residents of Natimuk and surrounding areas in Victoria.
Globally, the NCE group is looking to measure success by any sharing of knowledge and
lessons learnt with the wider community energy network. This will be done by utilising the
dedicated NCE website and Facebook page, as well as continuing discussions at community
meetings.
Above all, the NCE group are passionate about the uptake of renewable energy, to the extent
that if the Project cannot directly benefit locals from an economic perspective, the NCE group
will continue to support its development to realise the social and environmental benefits to
the Natimuk community, the state of Victoria and elsewhere in Australia.
4.8

GOVERNANCE

The NCE group has a track record of successfully implemented community energy projects
that clearly demonstrate the dedication and capability of its members. Having already
completed two successful PV bulk-purchase agreements in Natimuk, the NCE group began
working on a third, however they decided to consider alternative renewable energy ideas that
can accelerate the capacity of installed renewable energy and benefit all residents, especially
those whose living conditions do not support the installation of PV systems. These
considerations led to this Project, a more innovative and technically involved project, being
proposed. It is being appropriately governed by the Project Reference Group (PRG).
The PRG is made up of representatives from the 4 primary stakeholder organisations
(Wimmera Mallee Sustainability Alliance (WMSA), The Horsham Rural City Council (HRCC), The
Natimuk Agricultural and Pastoral Society (A&P), Natimuk Community Energy (NCE)) and a
community representative. Enga Lokey, a resident of Natimuk, was hired by the PRG as the
Project Coordinator to manage the day-to-day operations of the project, attend all meetings
and be the central contact person for the project. She provides regular reports on the progress
of the project, but to remove any unforeseen biases, does not have a voting role on the PRG.
The corporate governance for the Project may change depending on the capital structure,
which itself may change as the Project progresses. As previously explained, the capital
structure will depend on the revenue models, which won’t be determined until a number of
applications have been approved and the development phase has progressed. It should also
be noted that the NCE group has already taken the initiative to engage with several developers
that have shown an interest in potentially partnering with the community and investing in the
Project.
Should the community raise enough funds to own more than 50 percent of the project, then
the already established Project Reference Group (PRG) may be the appropriate body to govern
the Project, with the help of external private corporations that also have provided capital.
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If the grant funding, donations, and community investment total is less than 50% of the equity
required, then any external private investors may wish to have more control over the project
than the community is willing to give up. Under these circumstances, it is important for the
PRG to keep the initial goals of the Project in mind and try to enter into agreements where
external investors permit the community to have a significant portion of control and
governance, ensuring the Project will benefit the community from an environmental, social,
and if possible, economic perspective.
4.9

LEGAL STRUCTURE

The legal structure for the majority of community renewable energy projects are either a cooperative or an unlisted public company (often limited by shares). Co-operatives however
require a minimum number of shareholders, meaning that sole investment from an early stage
funder, such as a commercial developer, is not possible (Embark, 2017). It is possible that
community members are not willing to expose their investment to the risks associated during
early stage development, in which case the NCE group might prefer to look to angel investors,
impact investors and/or grants to fund the project development stage.
Further, on the basis that most community renewable energy projects will require capital from
multiple parties, public companies are often the more appropriate form of corporation. The
principal aim of a public company, in contrast to a co-operative, is to provide a financial return
to shareholders. Further, there are no ‘active membership’ provisions in a public company,
meaning member shareholders can engage with the company or the project as often or as
rarely as they desire. This may be an important consideration for those members of the
community who wish to invest but take a less involved approach (Embark, 2017).
It appears the most reasonable approach for the Project is to choose the legal structure of an
unlisted public company (often limited by shares). However, it is strongly recommended that
professional legal services are sought prior to deciding on the legal structure chosen for the
Project. The NCE group have identified local legal experts that are likely to offer their
professional services in support for the Project, saving costs on the development phase and
further demonstrating the local support for this Project.
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SUMMARY

This Final Report clearly outlines the NCORE! project is implementation ready and that the
Project seeks financial support to cover the development phase in order to reduce the risk
profile to levels that can secure debt financing. Table 5 below summarises the key aspects of
the Project.
Table 5. Project Summary. Note that any reference to cost is indicative only at the time of writing and expected
to be superseded by lower cost technologies and services.
Project
Technology Selected

Fixed-tilt
PV (potentially battery storage)

Annual Energy Generation (GWh)

2.388

Number of PV Modules (350 W)

4,572

Number of Inverters (60 kW)
Land required (ha)
Battery Energy Storage System
Construction Duration
Jobs During Construction

23
1.64 – 2.24 (up to 110 ha available if needed)
Applicable if the Project’s capacity increases
2 months (approximately)
10 (approximately)

Jobs ongoing

1 (approximately)

Carbon Offset

Approximately 2,000 tonnes of eliminated carbon emissions (1,800 CO2e)

Grid connection point
Access to site
Public visibility

Adjacent to property and direct access
Sealed road access.
Very high. Visible to all drivers entering and leaving Natimuk.

Operational life (years)

30

Approximate Development Fees ($)

230,000

PV capacity (MW)

1.60

PV CAPEX ($/W)

1.60

Investment Required ($)

≈ 2.8 million

As mentioned in the Business Case, uncertainty is a defining characteristic of the current
energy market in Australia and this Project is not exempt from that uncertainty. A large degree
of uncertainty exists around the revenue received for the energy generated over the life of the
Project as well as the amount of funding made available to complete the initial development
phase. The Project has the greatest chance of success if grant or donation funding is made
available to complete the development phase. This will remove the largest uncertainty
affecting the feasibility for the Project and allow appropriate revenue models to be
determined.
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