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Glossary Of Terms

Term Meaning

Asset Protection Zone

(APZ) a buffer zone of modified fuel and vegetation to re-
duce the threat to life and property adjoining key community 
assets and critical infrastructure. Also referred to as a ‘fire 
break’. 

Battery Energy Storage System (BESS) is a dedicated battery and associated components 
housing, often shaped like a shipping container. 

Bushfire Unplanned fire in natural or managed vegetation.

Bushfire Prone Vegetation
Vegetation that is vulnerable to fire, either through specific 
adaptation or by inherent characteristics such as high levels 
of fine fuels, volatile oils or dead material retention.

Crown Fire Fire that reaches and burns the tree canopy, which can be 
spread to neighbouring trees by wind.

Defendable Space
An area of managed vegetation surrounding an asset to 
protect it from radiant heat and direct flame contact.

Fire Behaviour Index (FBI) is a potential fire intensity scale running from 0 to 
100 and beyond, with increasingly high values indicating 
increasingly dangerous fire behaviour and therefore in-
creased fire danger risk. 

Fuel Load The amount of fire fuels available to burn in a given area, 
usually described in tons per hectare.

Fuel Reduction The process of removing/reducing fuel loads through me-
chanical, burning or chemical means. 

Minimum Fuel Condition Describes managed landscapes where fuel reduction or 
management such as mowing, watering or spraying has oc-
curred to restrict the severity, impact and spread of fire. 

Solar Energy Facility A facility where solar energy is converted to electricity, often 
connected to the electricity grid. They can be photovoltaic 
or solar thermal technology.

Spotfire Fires that occur ahead of the main fire front during a bush-
fire, usually started by embers carried ahead of the fire by 
strong winds.
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Abbreviations

Term Meaning
APZ Asset Protection Zone
AS 3959:2018 Australian Standards, Construction of Dwellings in Bushfire Prone Areas 
BAL Bushfire Attack Level
BESS Battery Energy Storage System
BMO Bushfire Management Overlay
BPA Bushfire Prone Area
CFA Country Fire Authority
EMP Emergency Management Plan
FBI Fire Behaviour Index
FDR Fire Danger Rating
FMP Fire Management Plan
FRA Fire Risk Assessment
PCS Power Conversion System
PV photovoltaic
RMU Ring Main Unit
VFRR Victorian Fire Risk Register

1	 Introduction

Phoenix Wildfire has been engaged by Green Gold Energy (‘the client’) to undertake a Fire Man-
agement Plan (FMP) and provide recommendations on mitigation strategies to manage the fire 
risk at the proposed Charam Solar Energy Facility (‘the proposal’) on land at Goroke-Harrow 
Road, Charam (‘the study area’). The overall risk assessment has been undertaken for the site to 
identify and demonstrate how the proposed development can appropriately mitigate the fire risk 
at the site from both within and external to the property, including the broader landscape bushfire 
risk. 

The proposal is for the construction, operation and eventual decommissioning of a 4.95 Mw Photo-
voltaic Solar Farm with BESS storage capacity (yet to be decided). Protection of life and property 
is the primary directive for this FMP in identifying the risks and providing and mitigation strategies 
to increase protection of the proposed development, its employees, emergency responders and 
the broader community.

This report will respond to and comply with the applicable bushfire planning and building controls, 
policies and guidelines, in particular the Design Guidelines and Model Requirements: Renewable 
Energy Facilities Version 4 (CFA, 2023) hereafter referred to as ‘the CFA Guidelines’.



Charam Solar Farm - Fire Management Plan
PHOENIX
Wildfire Management

philosophus per ignem 

3

2	 Aims and Objectives

The purpose of this Fire Management Plan (FMP) is to propose fire risk reduction strategies to 
protect life and property at the Charam Solar Farm. This includes preventing the spread of fires, 
including bushfires, within the solar farm and to neighboring areas. Specific objectives include:

•	 Minimize risks to life to the lowest reasonable extent.

•	 Decrease the likelihood of fires originating at the solar farm due to human activities.

•	 Limit the impact of fires on the solar farm and surrounding community assets, such as agri-
cultural lands, rural residences, the township of Charam and nearby bushland reserves.

•	 Outline effective and practical strategies to mitigate fire risks.

•	 Develop a schedule for inspecting, maintaining, and monitoring fire mitigation efforts at the 
solar farm.

2.1	 Plan Accountability and Review

This Fire Management Plan (FMP) will be the responsibility of the designated Emergency Planning 
Committee (EPC). The appointment of the EPC will set out the conditions for review of the FMP. 
Green Gold Energy have not yet contracted the roles for the EPC and therefore the responsibility 
for the review of this plan remains with Green Gold Energy Management. 

The FMP should be reviewed every five years, or when significant changes occur to the operation 
of the facility. The FMP should be reviewed in conjunction with the Risk Management Plan and the 
Emergency Management Plan, in line with any reviews and changes to hazards and risk manage-
ment as per the Risk Management Plan, and where there is a near-miss or incident at the facility. 

2.1.1	 Organisational Structure

The organisational framework for managing fire/emergency preparation, compliance, asset main-
tenance, emergency response and ongoing facility housekeeping is as follows:

Emergency Planning Committee

The Emergency Planning Committee will be comprised of representatives and stakeholders in the 
facility. The EPC is made up of: 
•	 Senior Management
•	 Staff
•	 Chief Warden

•	 Specialist Facility Personnel e.g. maintenance engineer

Emergency Control Organisation (ECO)

The ECO will implement the emergency procedures in a building, including the evacuation of the 
occupants and organisational command on the declaration of an emergency.

The ECO will be responsible for staff training and evaluation, and record keeping of staff training.
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7 	 Equipment and Resources

The site must be equipped with the following fire safety equipment:

•	 Static water supply 

•	 BESS heat and flame detection system

•	 SCADA system

•	 CCTV camera systems

•	 Remote alarm and notification systems

•	 Remote shutdown systems

7.1	 Static Water Supply

The Facility is located in a Bushfire Prone Area and does not have a reticulated water supply. Pro-
vision of a dedicated firefighting water supply is critical to support firefighting operations. Therefore 
a static water supply must be provided for the Solar Facility and BESS system. The static water 
supplies must comply with AS2419.1:2005 Fire Hydrant Installations and the CFA Guidelines, and 
be maintained as per AS1851 Routine Service of Fire Protection Systems and Equipment. 

The following static water supply infrastructure requirements should include:

•	 Above ground tanks constructed of concrete or steel with a minimum capacity of 288,000 litres.

•	 150mm full bore isolation valve equipped with a Storz connection. Adapters to include 125mm, 
100mm, 90mm, 75mm, 65mm Storz adapters with a matching blank end cap to be provided. 
Hydrants and outlets should be protected from mechanical damage through the provision of 
bollards.

•	 Tank level indicator

•	 Tank signage, including the tank capacity and location of the Contaminated Water Shutoff 
Valve.

•	 Hardstand area that enables firefighting appliances to park within four meters of the tank outlet. 

•	 All-weather road access to the hard-suction point. The hardstand must be maintained to a 
minimum of 15 tonne GVM, eight (8) metres long and six (6) metres wide (or to the satisfaction 
of the CFA).

In the event of a fire emergency impacting the BESS, the following procedures will be followed:

1.	 Isolate the storm drains to ensure fire water will be retained in the Fire Runoff Storage Area.

2.	 Begin suppression tactics when the isolation valves are shut to ensure fire water is contained.

3.	 Ensure the procedures for removal and disposal of contaminated water are followed according 
to the Emergency Management Plan.
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7.2	 BESS Fire Suppression System

The BESS Fire Suppression System (FSS) is mainly composed of aerosol generators, smoke 
detectors, thermal detectors, flammable gas detectors, ventilation and exhaust systems, and auxil-
iary devices. 

7.2.1	 Smoke Detectors

The battery will produce a lot of smoke in the early stage of battery thermal runaway. The smoke 
detector will transmit the signal to the controller after detecting the smoke, and the controller per-
forms a series of operations, which are displayed in FSS logic diagram.

7.2.2	 Thermal Detectors

Many tests show that the change of external temperature is not obvious in the early stage of bat-
tery thermal runaway, so the temperature detection has hysteresis.

When an abnormally high temperature is detected, the thermal runaway of the battery has already 
occurred, so the priority of smoke detection is higher than that of thermal detection. Nevertheless, 
thermal sensor can be used as an auxiliary input signal. Similarly, the details are displayed in FSS 
logic diagram.

7.2.3	 Flammable Gas Detectors

Testing has shown that flammable gases are released in the early stage of battery thermal run-
away. A buildup of these gases creates an explosion hazard. The flammable gas detectors can 
accurately detect anomaly and report an alarm.

7.2.4	 Ventilation and Exhaust System

The ventilation and exhaust system mainly includes ventilation inlet and exhaust fan windows. The 
ventilation inlet and exhaust windows are equipped with electric shutters, which can be started 
and closed according to the needs of the system, and it has a protective structure on the outside. 
Ventilation and exhaust system can control and reduce the explosion hazard.

7.2.5	 Aerosol Generators

Aerosol generators are automatic units which are thermally or electrically activated.

Aerosol generators are automatically activated when it reaches a pre-selected temperature which 
is determined by the thermal head temperature chosen. Generally, the activation temperature is 
95°C.

Once the aerosol begins to erupt, a feedback signal will be given to the controller, and the control-
ler will close the ventilation and exhaust system according to this signal.

Aerosol generators are maintenance free products. Suggestions for timely replacement within the 
validity period are provided in the product manual.
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Fig.1 BESS fire suppression system details and layout, model ST2752UX (Sungrow 2024)
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7.3	 BESS Monitoring, Remote Alarm and Notification Systems

The BESS area will be provided with a SCADA system that will monitor the batteries and associ-
ated infrastructure to assist with fire risk management.  A range of sensors are pre-programmed to 
send alert messages to the remote monitoring centre. 

The monitoring centre will be able to implement remote shutdown procedures in the event of a fire 
emergency or on days of extreme bushfire risk.

CCTV cameras surrounding the site will be able to monitor all activity across the facility. Site man-
agement will be able to monitor the site remotely and gather information to provide to Emergency 
Services.

7.4	 Arc Flash Hazard Management

Where required, appropriate demarcation of arc boundaries to at least 10m from PCU Arc flash 
outlet flaps (blow-out panels) must be provided.

Fig.2 Fire Signal of FSS configuration in battery cabinet, model ST2752UX (Sungrow 2024)
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8.2	 BESS Maintenance Plan 

Below is the BESS preventative maintenance plan provided by the manufacturer for the proposed 
BESS unit.
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