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1. Overview 
As per the requirements of the Waratah Super Battery Environmental Impact 
Statement, the Battery Energy Storage System (BESS) should be stored, installed, 
operated, and maintained in accordance with the following Battery Management Plan. 
Furthermore, how to respond to an emergency and handle damaged batteries should 
be done in accordance with this Plan. 
 
The BESS products contain sealed lithium-ion battery cells that are composed of 
Lithium Iron Phosphate (LFP). The LFP cells DO NOT contain lithium metal. LFP cells 
are generally considered the safest lithium-ion chemistry available today. The lithium-
ion batteries used for the Waratah Super Battery project are tested and certified to 
ISO 9001. 

2. Storage of the Batteries 
Spare equipment must be stored in a climate-controlled environment to prevent 
damage to sensitive electrical components within the minimum and maximum 
temperature ranges specific in Table 1.  
 
Table 1: Minimum and Maximum Storage Temperatures 

Storage Period 
Avg. Minimum 

Temperature for Period 
Avg. Maximum 

Temperature for Period 
≤ 1 Day -20°C (-4°F) 45°C (113°F) 

1 Day to 1 Week -20°C (-4°F) 40°C (104°F) 
1 Week to 1 Month -20°C (-4°F) 30°C (86°F) 

1 Month to 6 Months 0°C (-32°F) 25°C (77°F) 
 
Relative humidity should be non-condensing and should not exceed 85%. All 
equipment, except for Stack750 Segments, should be stored away from direct 
sunlight. 
 
The lithium-ion batteries storage area should be protected from flooding, based on 
the annual exceedance probability for the area and subsequent suitable selection of 
freeboard.  
 
The health and safety of the batteries in storage can be maintained following a four-
stage procedure: 

1. Initial Storage 
2. Stack Voltage Sampling 

o Taking voltage measurements of a sample from total 
3. Stack Voltage Monitoring 

o Performing voltage sampling at regular intervals 
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4. Stack Recharging (if applicable) 

3. Battery Installation & Commissioning 
The Centipede Stack750 system is composed of two different segments: 

• The Energy Segment 
• The Collection Segment 

The Centipede Stack750 Energy Segment (also referred to as a Stack) is where energy 
is stored in battery packs populated by LFP cells. Both the Energy Segments 
connected to a Collection Segment features temperature range controlled and 
ventilated outdoor rated enclosures. The energy is accessible through the Collection 
Segment that connects the lineup to the Power Conversion System (PCS). The PCS 
can also be referred to as an inverter.  

One Collection Segment will be used for nine Energy Segments arranged in three 
Direct Current (DC) Buses with three Energy Segments behind each bus. 

The BESS equipment and connections will be installed by qualified personnel. 
Training for installers will be provided and installation will have local resources 
available for support.  

The battery system will be insulated and containerized. Each battery container will be 
verified for installation quality and operational values. 

The BESS lineups should be arranged to optimize safe working and operation 
conditions, accommodating environmental considerations and comply with locally 
applicable codes and standards). AS5139 is not applicable for the project. Powin 
understands that Akaysha confirmed that BESS units are over 4.5 meters from site 
development boundary. 

The BESS will follow a commissioning plan to confirm that the BMS is activated and 
operating during commissioning.  

4. Battery Management System + Thermal 
Management System 

The Battery Management System (BMS) is designed to properly manage the batteries 
state of charge, including battery balancing devices to avoid deterioration and 
individual cell over/under voltage during operation. The Energy Management System 
(EMS) includes a safety net of built-in applications which are always installed, always 
enabled, and always functioning at the highest priority.  

If an urgent problem (such as a fire) is detected, the E-Stop Response application 
opens all DC contactors in the battery array. The E-Stop Response application 
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prevents any further charge, discharge or balancing by disconnecting and isolating 
each individual Energy Segment from the DC Bus. 

If battery conditions approach certain limits, the Battery Safety application limits 
charging or discharging activity. 

The EMS monitors safety parameters at many levels by:  

• Responding to safety triggers at low levels. 
o For example, the Energy Segment opens contactors and prevents active 

balancing when it senses certain events. Similarly, a local controller in 
each Energy Segment responds automatically when it senses a 
mismatch of DC Bus voltages, voltages out of range, or temperatures out 
of range. 

• Adjusting power commands to keep operations within prudent boundaries. 
These built-in adjustments are called “derating.”  

• Displaying BESS Status Codes to inform appropriate personnel about 
system conditions at appropriate times. 

• Monitoring voltages and temperatures at the battery cell, stack, and DC Bus 
levels.  

Essential safety and monitoring controls exist onsite with the batteries so that a loss 
of internet at a given site does not prevent its continued operation.  

The lithium-ion batteries and Energy Segments include protections and circuit 
controls including: 

• Integrated enclosure insulation 
• Monitoring and control at the Energy Segment, lineup, alternating current 

(AC) block and system level  
• Current and temperature sensor logic to monitor short circuit events 
• Built-in protection against current surges, both controls and solid state over 

current protection devices.  
• Circuit interrupt device that protects against overcurrent 
• Each LFP cell includes a safety vent to provide a controlled release of 

internal pressure during abnormal conditions and a rigid aluminum exterior 
provides an added degree of protection against external impacts. 

The Thermal Management System includes thermal sensing of the cells to avoid over 
heating of cells. 

A fire detection and suppression system is closely integrated with the BMS and EMS, 
with a design base and function guided by NFPA 70 and NFPA 855 compliance.  
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The electrolyte within LFP cells includes a volatile hydrocarbon-based liquid and a 
dissolved lithium salt (which is a source of the lithium ions). The electrolyte in LFP 
cells incorporated into BESS products is largely absorbed in the electrodes within the 
individual cells. In practical terms, there is no liquid electrolyte that is freely flowing 
within each LFP cell that can easily leak out into the environment once the cell is 
damaged. 

In addition, each cell includes a rigid aluminum exterior providing an added degree of 
protection against external impacts. Because of this, it is very difficult to mechanically 
damage an LFP cell resulting in a leak of electrolyte material and the likelihood of an 
electrolyte spill from the BESS product is very small.   

Modules of LFP cells are isolated from each other by steel barriers within BESS 
products, which act as structural members of the racking system and de facto thermal 
barriers between modules. These modules are stacked on the steel racking and are 
enclosed by an outdoor rated steel enclosure (Energy Segment). Each Energy Segment 
has the capacity to contain the liquid from a large number of LFP cells should there be 
a leak involving multiple cells. 

The cell, steel barriers/racking, and steel external enclosure would have to be 
significantly damaged, crushed, or mechanically struck for the electrolyte liquid to 
come into contact with a user of a BESS product. Powin ESS products do not pose a 
significant liquid electrolyte release hazard based on the architecture and design of 
the LFP cell and the design and construction of the ESS products around those cells. 

The FSS and its integration to the EMS will undergo Functional Performance Testing 
(FPT) prior to system operation. The purpose of FPT is to verify that all modes of 
operation function correctly and the mechanical equipment performs as expected.  

The Waratah Super Battery project will include: one Pre-Functional Checklist (PFC) 
and one FPT per segment that covers the following components: 

• Heating, Ventilation, and Air Conditioning (HVAC) system and controls 
• Hydrogen sensor and emergency ventilation 
• Controller response to Fire Suppression System alarming 

5. Operations and Maintenance 
Technicians should follow procedures and processes based on the standards below 
while commissioning, maintaining and servicing the BESS. Powin will follow local 
safety laws and regulations of battery energy storage systems. 

• Oregon Safety and Health Administration (OSHA) 1910.147 (c) (4) (ii), the 
Control of Hazardous Energy (Lockout/Tagout) 

• OSHA 1910.332 (b) (3) Training 
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• OSHA 1910.269 (a) (2) (ii) Electrical Power Generation, Transmission, and 
Distribution 

• NFPA 101.1. National Fire Protection Association, Life Safety Code 
• NFPA 70E Standard for Electrical Safety in the Workplace 

Only qualified technicians, or qualified and authorized sub-contractors are permitted 
to work in or around the BESS. 

On-site inspections and preventative maintenance are needed throughout the life of 
the product to ensure efficient function. Voltage, current, and temperature are 
remotely monitored both at the cell-level and Stack-level through the EMS. The data 
may indicate the need for maintenance outside the schedule in the following tables. 
An inspection and maintenance regime for the batteries, HVAC, and associated 
equipment will be implemented on regular established intervals as defined in these 
tables. 

Recommended monthly inspections are shown in Table 2.  

Table 2: Monthly Inspections 

Component Inspection 
Exterior of Enclosures Physical damage, corrosion, and cleanliness 
Interior or Enclosures Presence of moisture, dust, and corrosion 

Cable Tray Area 
Physical damage, corrosion, physical debris, animal 
infestation, and cleanliness 

Spare Parts / Equipment (if 
applicable) 

Inventory and Voltage Checks 

Site Walk-through General Cleanliness and Security 
 
The following components in Table 3 are recommended for inspection based on the 
specified frequencies. 
 
Table 3: Electrical Inspections and Maintenance 

Component Frequency 
Visual Inspection of Cables Annually 
Functional Check of overcurrent protective devices 
(OCPD) and Disconnect Switches 

Annually 

Thermal scan of AC and DC Connection Points Annually 
Cooling/Heating Function Bi-annually 

 
Quarterly and annual inspections and maintenance are recommended for the HVAC 
as shown in Table 4. 
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Table 4: HVAC Inspections and Maintenance 

Component Frequency 
Filters and Coils (clean or replace as needed) Quarterly 
Condensate Drain Line Quarterly 
Refrigerant Level Annually 

 
Table 5 shows the Fire Safety System (FSS) related components and the 
recommended cadences for inspection and maintenance. 

Table 5: FSS Inspections and Maintenance 

Component Frequency 
Inspect and test smoke and heat detectors Bi-annually 
Inspect manual pull station for physical damage (replace 
as needed) 

Bi-annually 

Ensure access to hazard areas, lines of egress, and 
manual pull stations are obstructed 

Bi-annually 

Inspect aerosol generators for physical damage or 
corrosion (replace as needed) 

Bi-annually 

Ensure aerosol generators are unobstructed Bi-annually 
Replace aerosol generators at end-of-service life 10 years 
Replace Hydrogen gas detectors at end-of-service life (10 
years from the date code on the sensor) 

10 years 

6. Battery Emergency Response Plan 
Emergency planning and training should be provided by the BESS owner or their 
authorized representative so that facility operations and maintenance personnel and 
first responders can effectively address foreseeable hazards, associated with the 
BESS. 

This information should aid the owner and the Authority Having Jurisdiction (AHJ) in 
establishing a site specific emergency operations plan. 

Emergency operations training is required for all personnel responsible for the 
operation, maintenance, repair, servicing, and response of the BESS and must be 
retrained at least annually. All records of training must be documented and the record 
of training available onsite.  

The BESS products contain sealed lithium-ion battery cells that are composed of 
lithium iron phosphate (LiFePO4). In addition, R134A: 1,1,1,2-Tetrafluoroethane 
refrigerant is used in the HVAC units located in the top of the BESS Segments. The 
Uninterrupted Power Supply (UPS) use Lead Acid Batteries.  Safety Data Sheets (SDS) 
for all items are available upon request.  
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If a BESS product has been visibly damaged or its outer enclosure has been 
compromised, practice appropriate high-voltage preventative measures until the 
danger has been assessed (and dissipated if necessary). 

The BESS products are designed to withstand operating ambient temperatures up to 
50°C and up to 100% relative humidity with no condensation. 

The BESS products exposed to temperatures beyond what is listed above can degrade 
the battery, resulting in reduced battery service life or, possibly, failure or damage to 
the LFP cells themselves and should be avoided. This can lead to cells going into 
thermal runaway and possibly a fire or other thermal event. In addition, exposing the 
BESS products to heating equipment, localized heat sources, flames or sparks could 
result in cell thermal runaway reactions and should also be avoided. 

To avoid and detect early any damage to the lithium-ion batteries, the battery system 
will be monitored 24 hours per day, 7 days per week, 365 days per year for alarms and 
symptoms related to system compromise, performance and or malfunction.  

If gases or smoke are observed escaping from a BESS product, evacuate the area as 
the gases or smoke are likely flammable and could ignite unexpectedly. Immediately 
notify the supplier and/or the local Fire Department. The BESS product that is 
suspected of venting should only be approached by trained First Responders 
equipped with appropriate personal protective equipment (PPE). 

Responding to a fire or other hazardous event involving a BESS product should only 
be performed by trained professionals.  
 
In the unlikely event of a large fire or other thermal event in a BESS product, the 
following should be performed: 

1. Immediately call the local Fire Department, if the alarm system has not already 
signaled them. 

2. Call Remote Operations Center (ROC) at +1 (855) 888-3659. They will contact 
the Emergency Response Coordinator (ERC). 

3. Establish a safety perimeter of 100 feet (30.5 meters) around all sides of the 
BESS product, and do not allow personnel other than firefighters to enter the 
safety perimeter. 

4. Provide First Responders the site applicable Emergency Response 
documentation. 

If a fire of a lithium-ion battery cannot be extinguished, cooling of adjacent units is 
available should the proponent wish to use it as an additional risk mitigant, but not 
required to prevent fire propagation between units. Consider using a wide fog pattern 
at lowest possible volume application. 
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The fire inside the Energy Segment is protected by several layers of steel and 
therefore, water does not have direct access to the batteries. As such, this will not 
stop the thermal runaway event and may only delay the eventual combustion of the 
entire BESS product. 

A battery fire may continue for several hours, or days, and it may take even longer for 
the battery packs to cool after they have been fully consumed by a thermal runaway 
event. A lithium-ion battery fire that has been seemingly extinguished can flare up 
again if all cells have not been consumed. Therefore, it is advised to allow the ESS 
product to fully consume itself. The system separation distance has been 
modelled/tested under UL9540A and has been found to be safe and sufficient. 

It is not recommended to initiate manual venting or reactivation of the emergency 
ventilation system after a fire event. The introduction of outside air can lead to re-
ignition of a fire or lead to explosive conditions. 

The LFP cell vent gas composition will depend upon several factors, including the cell 
state of charge and the cause of cell venting. However, testing has demonstrated that 
LFP cells release the following compounds when undergoing thermal runaway: 
Hydrogen (H2), Carbon Monoxide (CO), Carbon Dioxide (CO2), Methane (CH4), Ethene 
(C2H4), Ethane (C2H6), Propene (C3H6), Propane (C3H8). The compounds listed herein 
are a mixture of CO, CO2 and H2 and a combination of hydrocarbons. This mixture is 
flammable; however, no additional toxic compounds (such as HCN, HCL, HF, etc.) that 
are typically found in the products of combustion of modern fires are released by the 
cell during venting.  

If the vented gas event leads to a fire that involves materials outside of the LFP cell 
(such as plastics within the module, wire insulation, etc.), combustion products that 
are typically found in a common plastics fire could be produced. Contact with any 
products of combustion from a fire or a vented gas without the appropriate Personal 
Protective Equipment (PPE) should be avoided. 

7. Damaged Battery Handling 
Damaged batteries should be handled accordingly: 

• Contact the supplier immediately if they have not already been notified.  
• If any sign of damage is present, remove the battery from service place it in 

an area away from flammable materials. 
• Before handling or transporting a damaged BESS product, wait at least 24 

hours or longer. Off-gassing or smoke may be an indication that a thermal 
reaction is in progress inside the battery enclosure. If evidence of heat, fire, 
explosion, or off-gas is not observed for 24 hours, the BESS product may be 
disconnected and moved to a designated location for safe storage. 
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• A safe storage location for a damaged lithium-ion battery is a location 
separated from combustibles, buildings, lots lines, etc. by at least 50 feet 
(15.2 meters). In addition, the storage area should be accessible only by 
trained professionals who are authorized to evaluate the damaged product. 
An example of a safe, designated storage space would be fenced in an open 
yard. Once safely moved to its designated storage location, a damaged 
BESS product should be monitored during storage for evidence of off-
gassing, smoke, heat, flames, or any other signs of abnormal activity. If full-
time monitoring of the product is not possible, the supplier can provide 
additional options to safeguard the BESS product during temporary storage 
prior to transport.  

• Specific instructions for evaluating, disconnecting, and preparing a 
damaged BESS product for transport can be obtained from supplier. Please 
contact supplier before performing any activities associated with 
transporting a damaged BESS product. 

If the product has been mechanically damaged in an obvious manner (i.e., the battery 
enclosure has been dented, cut, or compromised in some other manner), it is possible 
that cells inside the battery enclosure have been damaged. This could lead to thermal 
runaway of the damaged LFP cells and possibly spread thermal runaway to 
neighboring cells.  
 
Before handling or transporting a damaged Powin BESS product, wait at least 24 
hours or longer, as instructed by the EMC and Powin’s ROC. Off-gassing or smoke 
may be an indication that a thermal reaction is in progress inside the battery 
enclosure. If evidence of heat, fire, explosion, or off-gas is not observed for 24 hours, 
the Powin BESS product may be disconnected and moved to a designated location for 
safe storage. 
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8. Revision History  
 

Name Date Reason for Change Rev 
Sarah Davis 03/27/23 Initial Release 0 

Sarah Davis 04/03/23 

• AS5139 is not applicable for the project. 
• Powin understands that Akaysha 

confirmed that BESS units are over 4.5 
meters from site development boundary. 

• The system separation distance has 
been modelled/tested under UL9540A 
and has been found to be safe and 
sufficient 

• Powin will follow local safety laws and 
regulations of battery energy storage 
systems. 

• Updated what to do if a fire of a lithium-
ion battery cannot be extinguished 
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Risk Context:Risk Context:Risk Context:Risk Context: Risk Assessment for Waratah Fire Safety Study

Methodology:Methodology:Methodology:Methodology:

The risk assessment was conducted in the form of a structured workshop, facilitated by Advitech.  The results of the workshop were input 

directly into this worksheet by an Advitech representative. Hazard scenarios were identified in a systematic process, utilising hazard 

guidewords described below.

Risk Classification:Risk Classification:Risk Classification:Risk Classification: Hazard scenarios were classified (scored) according to Advitech's Risk Classification System.

Hazards:Hazards:Hazards:Hazards:
Hazards were defined as "sources of potential harm or situations with the potential to cause a loss". The hazard guidewords used to assist in 

risk identification were … (refer to standard list, or list individual guidewords here)

Other Definitions:Other Definitions:Other Definitions:Other Definitions:

Assets were defined as "tangible and intangible items of value or processes, procedures or tasks performing as intended". The system(s) 

studied were broken down into assets on the basis of …

ALARP (As Low As Reasonably Practicable) may signify one or more of the following: 

•  All practical barriers and controls are in place to minimise the risk. 

•  Likelihood is so remote that risk is tolerable without further action.  

•  The level of risk is considered tolerable by the community.

•  Further risk reduction is either impracticable or the cost is grossly disproportionate to the improvement gained.

General Comments General Comments General Comments General Comments 

& Notes:& Notes:& Notes:& Notes:

Results:Results:Results:Results: The results of the risk assessment workshop are given in the following spreadsheet.

RISK ASSESSMENT METHODOLOGYRISK ASSESSMENT METHODOLOGYRISK ASSESSMENT METHODOLOGYRISK ASSESSMENT METHODOLOGY
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DateDateDateDate Attendee NameAttendee NameAttendee NameAttendee Name PositionPositionPositionPosition

29-Mar-23 Colin Barker Advitech - Senior Consultant (Facilitator)

29-Mar-23 Tait Worthington Advitech - Process Engineer 

29-Mar-23 Patrick McGaw Advitech - Process Engineer (Scribe)
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Page 3 of 4

22946 Akaysha FSS - RA Minutes RevA.xlsm



29/03/2023

RefRefRefRef N/AN/AN/AN/A Asset/GuidewordsAsset/GuidewordsAsset/GuidewordsAsset/Guidewords HazardHazardHazardHazard ScenarioScenarioScenarioScenario ConsequenceConsequenceConsequenceConsequence Current BarriersCurrent BarriersCurrent BarriersCurrent Barriers CCCC LLLL RRRR ActionActionActionAction CommentsCommentsCommentsComments

1 Thermal runaway of battery 

cell leading to battery fire

Battery cell failure leading 

to thermal runaway

Battery fire of one battery 

segment

Smoke, gas and heat 

detection.

Module and segment design 

which minimises thermal 

runaway propagation 

between cells.

Voltage and temperature 

monitoring of every cell.

2 E 10101010

2 Thermal runaway of battery 

cell leading to battery fire

Bushfire leads to thermal 

runaway on battery 

segment

Battery fire of one or more 

battery segments

Insulated segment walls.

10m APZ

3 C 13131313 Management of the APZ to NSW 

RFS requirements.

Examine the feasibility of a fire 

barrier

Battery Explosion Explosion of battery off-

gases due to thermal 

runaway

Explosion leading to 

catastrophic damage of 

segment, leading to further 

fires

Ventilation system to vent 

off gases

3 D 9999

3 Bushfire Bushfire initiated by ember 

attack from battery fire

Bushfire leading to property 

damage

Smoke, gas and heat 

detection.

Module and segment design 

which minimises thermal 

runaway propagation 

between cells.

Voltage and temperature 

monitoring of every cell.

2 E 10101010 Management of the APZ to NSW 

RFS requirements.

4 Toxic cloud Fire leading to HF 

emissions

Battery fire of one battery 

segment

Separation distance to 

workers and homes

Battery design which 

minimises fire risk

4 C 8888

5 EMF EMF exposure to first 

responders at a fire 

incident

Potential long term health 

issues due to prolonged 

exposure

Fencing of high voltage 

electrical installations 

Minimal worker exposure

4 D 5555 Potential risks to health are not well 

known

6 Substation Fire Substation Fire Substation Fire 4 D 5555

7 Switchroom Fire Switchroom Fire Switchroom Fire 4 D 5555

8 Transformer Fire Transformer Fire Transformer bunding, fire 

barrier

4 D 5555

9 Transformer Explosion Transformer Explosion 

leading to further fires

Pressure relief system, fire 

barrier

3 D 9999

10 0000

11 0000

Context:Context:Context:Context: Risk Assessment for Waratah Fire Safety Study Date:Date:Date:Date:

Section:Section:Section:Section: BESS Facility
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ADVITECH RISK CLASSIFICATION SYSTEM 
 

QUALITATIVE MEASURES OF CONSEQUENCEQUALITATIVE MEASURES OF CONSEQUENCEQUALITATIVE MEASURES OF CONSEQUENCEQUALITATIVE MEASURES OF CONSEQUENCE    

CategoryCategoryCategoryCategory    PersonnelPersonnelPersonnelPersonnel    FinancialFinancialFinancialFinancial    EnvironmentEnvironmentEnvironmentEnvironment    
Community, Community, Community, Community, 
Compliance, ReputationCompliance, ReputationCompliance, ReputationCompliance, Reputation    

1 Catastrophic Fatality Huge loss  
> $               . 

(e.g. > $10m) 

(e.g. > $1m) 

Short and long term impacts; alteration 
to biological or biochemical systems; 
toxicological effects; shutdown during 
investigation. 

E.g. Ok Tedi (PNG), fish kills. 

Inter/national 
public/media outrage; 
shutdown order; public 
enquiry; major 
prosecution and fines. 

2 Major Extensive injury 
or illness, 
permanent 
disability 

Major loss  

$           to            . 

(e.g. $1m - 10m) 

(e.g. $100k - 1m) 

Offsite release; long-term impact (>1 
reporting period); fine, investigation or 
prosecution. 

E.g. Significant discharge of pollutant 
into air or water. 

Widespread 
public/media concern; 
major breach; 
significant fines; 
investigation. 

3 Moderate Injury or illness 
requiring hospital 
admission, LTI, 
restricted work 

High loss  
$           to            . 

(e.g. $100k - 1m) 

(e.g. $10 - 100k) 

Offsite release; transient impact (<1 
reporting period); reportable breach of 
license conditions; fine or prosecution. 

E.g. Persistent noise or odour 
complaints. 

Public/media attention 
outside local area; 
regulation breach; 
reportable; fines likely. 

4 Minor Reversible injury 
or illness 
requiring offsite 
medical 
treatment 

Medium loss 
$           to            . 

(e.g. $10 - 100k) 

(e.g. $1k - 10k) 

Contained onsite; clean-up may require 
outside assistance; reportable to 
authorities (e.g. EPA). 

E.g. large chemical spill (i.e. IBC, pallet 
of drums) into bund. 

Local public/media 
attention; minor 
regulation breach; 
reportable to authorities. 

5 Insignificant Negligible 
injuries requiring 
first aid treatment 
(onsite) or less 

Low loss  
< $               . 

(e.g. < $10k) 

(e.g. < $1k) 

Contained onsite; transient impact; not 
reportable. 

E.g. small chemical spill into bund. 

Not noticeable to 
public/media, not 
reportable. 

 

QUALITATIVE MEASURES OF LIKELIHOODQUALITATIVE MEASURES OF LIKELIHOODQUALITATIVE MEASURES OF LIKELIHOODQUALITATIVE MEASURES OF LIKELIHOOD    

CategoryCategoryCategoryCategory    DescriptionDescriptionDescriptionDescription    Indicative FrequencyIndicative FrequencyIndicative FrequencyIndicative Frequency    

A Common Expected to occur, happens often 1 a year or more frequent 

B Likely Has occurred, heard of it happening here or somewhere similar 1 in 10 yrs or so 

C Possible Could occur, unusual but possible, may happen within working lifetime 1 in 40 yrs or so 

D Unlikely Not expected to occur, remotely possible 1 in 100 yrs or so 

E Rare Conceivable only in exceptional circumstances, practically impossible 1 in 1000 yrs or less frequent 

 

RISK ASSESSMENT MATRIXRISK ASSESSMENT MATRIXRISK ASSESSMENT MATRIXRISK ASSESSMENT MATRIX        RISK RANKING PRIORITIESRISK RANKING PRIORITIESRISK RANKING PRIORITIESRISK RANKING PRIORITIES    

 

 
    

  LIKELIHOODLIKELIHOODLIKELIHOODLIKELIHOOD    
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1111    25 24 22 19 15 

2222    23 21 18 14 10 

3333    20 17 13 9 6 

4444    16 12 8 5 3 

5555    11 7 4 2 1 

    RankingRankingRankingRanking    RangeRangeRangeRange    PriorityPriorityPriorityPriority    

Extreme 20 – 25 
Requires urgent and immediate attention, 
senior management response needed. 

High 12 – 19 
Requires proactive management, senior 
management attention needed. 

Moderate 6 – 11 
Requires active monitoring, management 
responsibility must be assigned. 

Low 1 – 5 
Does not require active management, 
manage with routine procedures. 

   

Risks reduced “so far as is rRisks reduced “so far as is rRisks reduced “so far as is rRisks reduced “so far as is reasonably easonably easonably easonably ppppracticableracticableracticableracticable”””” may be signified by one 
or more of the following:    

� All practical barriers and controls are in place to minimise the risk. 

� Likelihood is so remote that risk is tolerable without further action. 

� The level of risk is considered tolerable by the community. 

� Further risk reduction is either impracticable or the cost is grossly 
disproportionate to the improvement gained. 

 



 
 

 



Level 1, Building Q
Head Street, Forster

(02)6555 5522
www.accuplan.com.au

Project: Waratah Super Battery
Lot 10 DP1201414

Former Munmorah Power Station

BALs have been calculated from the southern side of
an assumed 6m wide Asset Protection Zone
encompassing existing trail on Lot 17 DP1201414.
Note: reliance on this zone for APZ purposes is subject
to establishing formal agreements, such as easements
for APZ, and is subject to approval of NSW Rural Fire
Service as per Condition B21 of the Infrastructure
Approval

Site Compound

Site Boundaries (Lot 10 DP1201414)

Fire trail (6m wide subject to easement)

2m contours

Bushfire Attack Levels (PBP, Table A1.12.5)
BAL-FZ (<18m)

BAL-40 (18m-<24m)

BAL-29 (24m-<33m)

BAL-19 (33m-<45m)

BAL-12.5 (45m-<100m)

Legend

Title: Bush Attack Levels
Scale: 1: 1500 (A3) 

 Date: 5/4/2023

Notes:
1. Bushfire Attack Levels have been determined
using site assessment information contained within
Section 6.10 of the Environmental Impact
Statement (GHD, November 2022).

2. The adopted site parameters (GHD, 2022) are:
- FDI 100 (Table 1.12.5)
- Forest vegetation formations existing at the site
boundaries to the south and east
- effective slope is level 

3. This plan has been prepared for discussion
purposes only. Relationship between infrastructure
and BAL lines is diagramatic and actual separation
distances are to be confirmed by survey. 

Sources:
© Department Finance, Services & Innovation 2021

© NSW Six Maps 2022
Planning for Bushfire Protection 2019

Consolidated Power Projects 2023



 
 


