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Executive Summary

RED Fire Engineers Pty Ltd has been appointed by The Trustee for Fulham Solar Farm
Trust to develop a risk management plan (RMP) of the proposed Fulham Solar farm
located at the corner of Hopkins road and McLarens road, Fulham, VIC. Specifically, this
report relates to the fire safety risks associated with the new Fulham solar farm.

This RMP has investigated the proposed design from the solar panels to the transmission
point out of the site. Of significance are the facts that the solar panel meets at least
Class C under UL 790 and that the GridSolv Quantum passed the ‘unit’ test under UL
9450A. Both of these outcomes indicate the potential for fire ignition associated with
these items as well as fire spread from these items is limited / effectively managed. For
the solar panels it means that combustion cannot be maintained without a significant fire
source. Therefore, when the site is so wet that the dirt track may not support fire truck
movement, it is implausible that the CFA would need to be responding to a fire related to
the solar panel. As the solar panels do not introduce a site specific fire threat but are only
a potential fuel load. The tracks, i.e., roads, associated with the Distribution Power
Station (DPS) from the access gate near the site buildings are to be all-weather as the
DPS are a site specific fire threat that is different from that of a farm or bushland
environment.

This copied document to be made available
Overall, the risk is seen as veryolowdgolewiapdongrasdhendsk mitigation measures are

appropriately implementgd andﬁ i : [’S s ~as
pa 'E:r: Enthe

To achieve this very low fto Igwmgimmwtcb?ﬁol measures to be applied
such as local earth bunding dfolHaHa e ehEPEIAtHe movement of fire water

d out of the sit purpose which may breach any
across and out of the site. copyright

The site building is to be designed and constructed in accordance with the NCC 2022
Amendment 1 (ABCB, 2022). Similarly, the collector and switching stations are to be laid
out in line with AS 2067:2016, (Standards Australia, 2016).

Across the site there are to be various detection and monitoring systems for fault and fire
identification and notification. The notification of an issue / incident occurs both at the
site and at the remote monitoring site (RMS).

The site is to be supplied with at least 288 kL of water for fire fighting operations. This
water is to be stored in various tanks across the site. All DPS units are to be covered by a
45 KL fire water tank. These fire water tanks are to be at least 10 m away from a DPS
unit and other structures, but may be within 2 m of solar panels. No wiring is to pass
under or near a fire water tank, wiring associated with adjacent solar panel is to be
directed away from the tank. Connection point for these tanks is to be on the opposite
side of the solar panels. There is to be a hardstand for the fire trucks, located such that
only a 4 m hose is required to connect the truck to the tank. There shall be a hardstand
on each side of the tank where DPS units are located.

The switchboard room is to be fitted with Inergen fire suppression system as well as a
fire detection and monitoring system.

RED Fire Engineers | 6/08/2024 | Report No. JV23-00040 - V1 4 | Page
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CFA is to have access to the site via five gates that connect to the tracks which that loop
and cross the site.

Access to battery energy storage systems (BESS), i.e., battery enclosures associated
with the DPS, does require emergency responders to be within 20 m of the inverter. It is
not confirmed at this stage if this position would be within the arc flash hazard
demarcation zone for the inverters. An arc flash hazard management process is under
development and will be shared with CFA once available.

The soil type at this site makes erosion an issue and therefore vegetation is proposed to
be maintained across the entire site. This is to be managed to a maximum height of
100 mm. This includes the tracks across the site. There shall also be a landscape buffer
along the boundary that is 5 m wide and is designed to generate a BAL of no greater
than 19 at 15 m from the buffer.

To limit unauthorised access to the site a security fence is to surround the landscaping
buffer. This fence is to also limit animals accessing the site.

This site is to be remotely managed from the RMS. Contractors and support staff are to
access the site as required to maintain the equipment and respond to an incident.
Therefore, the RMS is to provide the continuous operational monitoring and control of the
site.

Systems and components at the site are to be maintained in accordance with Australian
Standards, manufacturers guidance, and the guidance provided in Section 7.
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Fulham Solar Farm

1 Introduction

1.1 Background

1.1.1 RED Fire Engineers Pty Ltd has been appointed by The Trustee for Fulham Solar
Farm Trust to develop a risk management plan (RMP) of the proposed Fulham
Solar farm located at the corner of Hopkins road and McLarens road, Fulham,
VIC.

1.2 Report Applicability

1.2.1 This report reviews the fire and life safety risks associated with the proposed
Fulham Solar farm and provides recommendations to manage the risks
appropriately. The strategy behind the management of the fire and life safety
risk is to limit the number and size of fires at this facility. The actions taken to
achieve this management will also support property protection and business
continuity, but the purpose of this RMP is not explicitly to achieve these
outcomes.

1.2.2 The findings and opinions expressed within this report are based on the
information provided by The Trustee for Fulham Solar Fgrm Trust and are
applicable only tolthecaeted 8@ reeith tediscas dnyvealgbie herein.

for the sole purpose of enabling
1.3 Applicable Legidlatiorits consideration and review as
part of a planning process under the
L . Planni ir Atfﬁ 87, .
1.3.1 The principal VICto%%j%ﬂ%ﬁz%%E%%éﬁogt%?&é é%lg%&l« Management Plan are:
hich b h
a) Country Firg Authgﬁ{eoAsggv 1?5?)?,1;3” reacitatly
b) Planning and Environmental Act 1987,
c) Building Act 1993, ADVERTISED
d) Occupational Health and Safety Act 2004, and PLAN
e) Dangerous Goods Act 1985.
1.4 Risk Management Process
1.4.1 The risk management process that is proposed to be implemented within this

RMP is in line with the framework set out in AS/ISO 31000:2018, Risk
Management Guidelines, as well as following the CFA, ‘Design Guidelines and
Model Requirements - Renewable Energy Facilities, 2023’, (Country Fire
Authority (Vic), 2023). Specifically:

a) Risk Identification - On-site and off-site fire hazards,

b) Risk analysis and evaluation — Determine the potential of the fire hazard to
occur and its consequences. With this the hierarchy of controls and industry
good practices shall be adopted when proposing control measures,

c) Risk treatment - Selection of appropriate fire safety measures, and

d) Monitoring, review, and reporting - Sets out the actions to be taken to
confirm the appropriateness of the fire safety measures and, if required,
their modification.

RED Fire Engineers | 6/08/2024 | Report No. JV23-00040 - V1
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1.5 Stakeholders and Documentation

1.5.1 The stakeholders associated with this project are listed in Table 1.

Table 1: Project stakeholders

Organisation ‘ Role Representative
Octopus Investments Client Suzie Hunter
Australia Jaryd Revere
Darthmouth Consulting Project Manager Ben Corley
Country Fire Authority Reporting Authority Matthew Allen

Jennifer Blyth

RED Fire Engineers Pty Ltd Fire Engineering Consultant Ian Raymond
Sukhdeep Batra

Fire Safety Engineer MC Hui

Blair Stratton

1.5.2 The relevant documents and drawings on which this report is based are listed in
Table 2.

Table 2: Relevant docymentation

Organisation i [2 'CJLLL rurnber J Revision

Victoria Planning P s 28/03/2022
Beon Energy Solutions CCtO[P.lﬁﬂﬂ}ﬁ‘éi’i[ﬁ nt Act 1987 1/09/2023 | D
Fl Jite
Eqmpmeﬁ(%%you - eused for any
Fulham Solar Farmcop rlght 29/8/2023 F
6/6/33kV, 80/100MVA

Substation, General
Arrangement Plan

Fulham Solar Farm, - 13/7/2023 B
Proposed Conduit
Arrangement, DC

Conduits
RPS AAP Consulting Contour and Boundary AU7064 29/06/2023 | A
Pty Ltd Plan, Fulham Solar farm
Kevin Hazell Bushfire Planning - 9/09/2021 1.0

Assessment, Solar
energy facility, Lot 2/
LP204862 Hopkins
Road, Fulham

Wartsila Appendix A2. Technical PQ2022- 4/10/2022 -
specification 00979A1R-
Compliance Chart for - 14/04/2023 | -
Wartsila GridSolv
Quantum
UL 9540A Fire - 4/4/2023 Ob

Protection Engineer
Supplemental Report for
Ground-Mounted
Battery Energy Storage
Systems
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Organisation Project number/ Revision
ref

Wartsila GridSolv - 24/2/2023 1
Quantum Project
Battery Energy Storage
Subsystem - Design
Failure Mode Effect
Analysis

Fire Safety Assessment - 29/3/2023 1a
for Outside Ground-
Mounted Battery Energy
Storage System

Safety Sheet - GridSolv | - 2022 -
Quantum

Gridsolv Quantum - - -
Energy Storage System
(ESS) (Presentation)

Fire Protection Site - 2023 2
Design Guide for
Outside Ground-
Mounted Battery Energy
Storage Systems
(Australia)

Nextracker X Horizon

This copied-document_to-bemade-available
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Itra V B5® the sole purposé of enabling 2023 3
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Ihab: B6RY St
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gta ion BOK\P ani
Swiﬁ:ohé

A

S

AusNet Services 0 t‘i’587. 6/12/2022 0.1

e used for any
y breach any

i -
piit

 Gefitral™
rrangeRiEose which m3

COpYyTi
DS - Transformer oﬁy

H N 4090 0 1IN
UWCTUIT LU 1UZU UU UA

TUV Rheinland Certificate: CU 7220221 | Battery Rack 22/09/2022 | -
02

Certificate: CU DC to DC 20/8/2019 -
72192852 01 Converter

Cargill SDS - Envirotemp FR3 - 17/10/2019 | -
Fluid

Dielectric Fluids - - 2016 -
Envirotemp FR3 Fluid

Douglas Partners Geotechnical and 220821.00 20/07/2023 | 0
Environmental
Assessment

APAR 1/10/2020 | 09

Southeast engineering | Fulham Solar Farm - - 9/8/2023 -
and environmental Existing Conditions
Hydrologic and
Hydraulic Assessment

Intertek Test Report - 105209563CRT- 28/02/2023 | -
ANSI/CAN/UL 005
9540A:2019, Test
Method for Evaluating
Runaway Fire
Propagation in Battery
Energy Storage Systems
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Organisation i Project number/ Revision
ref

Midel Natural Ester Dielectric - Oct 2012 -
Insulating Fluid
Overview
SDS - MIDEL eN - Feb 2012 -
Davidson Design Landscape Plan - 200802 20/07/2024 | E
Studio Layout
EnerSys Australia Pty SDS - Sealed Lead Chemwatch: 24/4/2019 3.1.1.1
Ltd Battery - Supersafe 5349-31

OPzV, GFM, T, T-FT,
TMJ, TM, TE and TX;
Datasafe NP, NPX and
HX; GENSIS TD and TN;
Teledata and Hawker
Evolution Range of
Batteries

Nexan - Olex Technical Data Sheet 1499, 300400, 01, | 15/02/2021 | -
7434

1499. 145010, 01,
7425

5468 300300 98
9006

rcl> gbsc Eiﬁ.) ﬁ_ ment th Rmﬁz}ggavallable _ _

e purpo bling

av)

Australia Pacific
Electric Cables Pty Ltd

Optimised Network HarmBﬁ HeeriToHiicy 24 the 18/12/2020 | -
Equipment Sebaitiapal 5 nt Act 1987.

AIS Dhéidlwcument mt e used for any

Elsewedy Electric Ppwer TPéHﬁB?ﬁ’]gIhH%] mé}?h'ﬁfd‘zany 22/05/2022 | -
MVA 66/11kV - copyrigh
Installation, Operation
and Maintenace

Beon Schedule of Guaranteed | - 09/01/2022 | -
Performed [Contract
Version]

ABB SACE Tmax XT - Low - 2021 -
voltage moulded case
circuit-breakers

Gas-insulated ring main 2019
unit and as-insulated
compact switchgear -
SafeRing / SafePlus 12-
24 kV

CFA CFA Advice on PA2101365 4/4/2024 -
Documentation for a
Renewable Energy
Facility — Fulham Solar
Farm

Darthmouth E-mail from Ben Corley Subject: Additional | 19/07/2024 | -
Consulting to RED fire engineers information -
Fulham Solar farm

RINA Fulham Solar Farm - FHSF-PRI-EL-DR- 02/08/2024 | 1
P lar A 4
roposed Solar Array 000 31/07/2024

Layout
07/06/2024 | C
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Organisation Project number/ | Date Revision
ref

Fulham Solar Farm - FHSF-PRI-EL-DR- 02/08/2024 | E
Proposed BESS 0003
Equipment Arrangement
Acoustic Wall Details

Fulham Solar Farm - FHSF-PRI-EL-DR- 24/07/2024 | D
66/33 kV Collector 0001
Station General

Arrangement Plan

Fulham Solar Farm - FHSF-PRI-EL-DR- 30/07/2024 | D
66/33 kV Collector 0002

Station Elevation Plan

Fulham Solar Farm - FHSF-PRI-EL-DR- 02/08/2024 | C
General Building 0005

Arrangements Layouts
and Elevations

Fulham Solar Farm - FHSF-PRI-EL-DR- 31/07/2024 | 0
Switching Station 0006

General Arrangement

Plan

his copied document to be made available
Lim) 9¥L%5£le-pu-npese-of-enah“"g

its consideration and review as
1.6.1 Assumptions thdt arpactititalplathissRMEcasrevasiéolibws:
Planning and Environment Act 1987.
a) All equipmeht Bheldedfeulaatm8el avofdramsedsisitably and properly maintained
for occupant fire IREIESRETRISH '@_nyctéfﬁﬁgb%%tions.
b) No additional fuel loads at tﬁ%p?ﬂllgl%tm Solar farm, oltside that noted within
this report.

1.5.3 Citations and re![;rences used throughout this report arellisted in section 9.

1.6 Assumptions an

1.6.2 This RMP has the following limitations:

a) The outcome of this assessment is based on the information referenced in
this report.

b) This report excludes the analysis of multiple ignition sources or acts of
terrorism.

1.6.3  Whilst RED Fire Engineers has used reasonable care and judgement in preparing
the RMP, a fire with a severity exceeding the design inputs may still occur.

1.7 Glossary and Abbreviations

Table 3: Glossary and Abbreviations

Abbreviation Meaning

AC Alternating current

AEP Annual Exceedance Probability ADVERT'SED
BAL Bushfire Attack Level PLAN

BESS Battery energy storage system

BMS Battery Management System

RED Fire Engineers | 6/08/2024 | Report No. JV23-00040 - V1 12 | Page
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CCtVv Close circuit television

CFA Country Fire Authority

DC Direct current

DPS Distributed Power Station

EMS Energy Management System

IRA Initial Risk Assessment

Li-ion Lithium ion

PRA Proposed Risk Assessment

o&M Operation and Maintenance

RMP Risk Management Plan

RMS Remote Monitoring Site

SQEP Suitably Qualified and
Experienced Person

UL Underwriters Laboratories

UPS Uninterruptible Power Supply

1.7.1 Definition: Suitably qualified and experienced person: is a person who has

professional qualifications, training, skills or experience relevant to the

nominated subject matter and can give authoritative assessment, advice and
analysis on performance relating to the subject matter using the relevant
protocols, standards, methods or literature.!

This copied document to be made available
for the sole purpose of enabling
its consideration and review as
part of a planning process under the
Planning and Environment Act 1987.
The document must not be used for any
purpose which may breach any

copyright

! https://www.lawinsider.com/dictionary/suitably-qualified-and-experienced-
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2 Scope of Report

2.1 Scope

2.1.1 The scope of this RMP is to review the potential fire hazards associated with the
Fulham Solar farm. Specifically, this report considers fire and life safety risk to
this facility that may originate within and outside of the site. This report
evaluates these risks and propose treatments. With respect to these treatments,

this RMP sets out the required monitoring, review, recording, and reporting
requirements.
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3 Description of Facility

3.1 Fulham Solar Farm

Site

3.1.1  The Fulham Solar Farm is to be located at the corner of Hopkins Road and
McLarens Road, Fulham, VIC. Figure 8 presents a Google satellite image of this
location. As can be seen from the figure, this site will share part of one boundary
with the Fulham correctional centre. Further north of this site is the West Sale
Airport. The region around the site is mainly farmland of mostly crops.

3.1.2 This solar farm is situated on a 160.3 Ha of land. Figure 9 presents the contours
across the site. The southeast corner of the site is the lowest point / area of the
site. As noted in the Southeast engineering and environmental (Southeast)
report the average slope of the land is approximately 1%.

3.1.3 The Douglas Partner report notes that ground water was detected between 3.8
to 4.6 m below the ground level. The topsoil, up to 30 cm depth, at the site is a
clayey silt or silty sand. This layer has high plasticity and is firm. Underneath it is

a silty clay that |s very stiff to becoming hard, as noted in the Douglas Partners
report. This copied document to be made available
for the sole purpose of enabling

: t a . .
3.1.4 These clay soils have d'm™ &181%%5 ?oce&zﬁg Lmklng and swelling with

t |
fluctuations in soil nﬁ%ﬁﬁﬁgp anni HMQ\?R&@@’? Paitners report, this can
result in seasonal qn@lﬂmlﬁ%ﬂtmgfﬂtegm Rdditionally, these soils are
highly susceptible to dispgrsivevhirdsioay bhevdfars, the spil needs to be covered

by vegetation ag recommended 88PHEoulgas Partners|report. Additionally,
erosion control reeasures—are-recommended-saech—as-siefencing as well as
measures to limit the speed of water run-off such as swales.

3.1.5 The Southeast report notes that local land shaping has a significant influence of
water flow across the site, see Figure 10. Note this figure relates to the expected
flood level at 1% AEP. On this basis it can be expected that water released on
site would pond to slowly move along one of the four paths presented in

ADVERTISED
Boundary PLAN

3.1.6 The site will be enclosed by a fence as presented in Figure 20. This security
fence is expected to keep out wildlife, farm animals, and most trespassers. As
presented in Figure 21, in from this security fence is the original 5 m wide
landscape buffer arrangement, as noted in the Davidson Design Studio report.
Figure 23, presents the proposed planting schedule for this buffer.

3.1.7 The distance from this landscape buffer to the solar pods and other site
infrastructure/equipment is to be 15 m. Across this distance the vegetation shall
only be grass with a height no greater than 100 mm.

RED Fire Engineers | 6/08/2024 | Report No. JV23-00040 - V1 15 | Page
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Solar Pods

3.1.8

3.1.9

Distribution Power Stationsthe document must not be used for any

The solar panels that will be used in the solar pods come from Suntech; its
brochure is noted in Table 2 of this report. These solar panels are described as
having a maximum rated output of 605 W and meet Type C of UL 790
(Underwriters Laboratories, 2022). The junction box has an IP68 rating, whilst
the operating module temperature range is -40°C to 85°C. If there is an
electrical issue, this can be detected by the solar pod monitoring systems and
notification sent to the remote monitoring site (RMS).

These solar panels are grouped into rows that are then fitted to a NX Horizon
solar tracking system, or equivalent (alternative systems to be reviewed by the
client and fire engineer). The NX Horizon system tilts a row of solar cells towards
the Sun and in so doing improves efficiency of the system. This arrangement of
a row of solar panel on a tracker is referred to as a solar pod.

Figure 11 shows the arrangement of the solar farm at this Fulham site.

It is proposed tc1 use Nexan-Olex and Australia Pacific Electric Cables Pty Ltd
cables at the FulHdns sutidrinenmptts hedngesdunadadtieets for these cables are
noted in Table 2|of th|gOFet[B'S&OI?R&BOég&%g“éP@%%propr ate for the wiring

. its CO eration and re 1e .
required across the site, i € having mos t cabl ps buried.
part o g p anning process ufder

Planning and Environment Act 1987.

3.1.12

3.1.13

3.1.14

purpose which may breach any
All solar pods copnect to one of 2gpRigthibuted Power Stations (DPSs) across the

site. The generiq DPS arrangement is presents in Figureg 15 and 16, the DPS are
made up of an inverter and transformer, DC/DC converter, and battery
enclosures. As can be noted from Figure 11, some DPSs are to be located next to
each other. In these cases, adjacent Battery Enclosure, i.e., BESS, is to be 10 m
apart. Some of these DPSs will have sound (absorption) wall associated with
them. The arrangements of the sound walls are presented in Figures 17 to 23,
which includes doors for fire fighting access.

Across these 24 DPSs there is a total 128 MWh of energy storage capacity.

The inverter and transformer unit are detailed in the SMA brochure noted in
Table 2 of this report. This unit is open to the environment with an operating
temperature range between -25°C to 45°C. These are oil-cooled units. All up
2,276 L of oil is within this unit. Required clearance distance from this unit to
other transformers or non-combustible material is 1.5 m horizontal, whilst this
distance increases to 7.5 m horizontal for combustible material as set out in

AS 2067:2016, (Standards Australia, 2016). The inverter and transformer oils
and liquids to be used are K2 class as defined in IEC 61039:2008, (International
Electrotechnical Commission, 2008). The datasheets for the liquids, i.e., FR3 and

Midel, to be used are noted in Table 2. ADVERTISED
PLAN
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3.1.15

3.1.16

The DC/DC converter is a SMA DPS-500 DC-DC converter, as noted in the
battery energy storage systems (BESS), i.e., battery enclosure, technical
specification report. There will be six of these units between the inverter and
transformer unit and the battery enclosures. This unit is forced air-cooled. This
converter meets UL 1741:2010 R2.18, UL 62109-1:2014, and CSA C22.2 No.
107.1-16 based on the TUV Rheinland certificate.

The battery enclosure consists of one GridSolv Quantum DC, controller, and four
GridSolv Quantum units, battery enclosures. Figure 1 shows one of each of these
items; it should be noted that the options presented in Figure 1 are not included

at this site. Each GridSolv Quantum consists of 4 Li-ion battery racks.

WARTSILA’S GRIDSOLV
QUANTUM

Deflagration panels

y
|
® o

WARTSILA’'S GRIDSOLV
ACC DCC CABINET

Gas detection: Hydrogen Isolation devices:
(H2) detector (Option: Carbon Main DC switch
monouids (COjdetecta) g Short circuit protection:
Fire detection: Photoslectric aR class fuse
smoke detactor Over voltage protection:
Sensor: Temperature Type 1+11
and humidity (P
Fire suppression: Dry plpe Temperature ard humidity
thermally-activated sprinkler.
(Option: Thermally-activated fire One per row in
up ystem ol; only the ACC DCC
recommendad with the inclusion
of & H2 fan option) Surface treatment:
Short circuit protection: G4 Wption: C5)
aR class fuse Fire detection:
lsolstion device: Photeelectric smoke detector
Rack DC switch Audiovisual fire alarm
{One par row)
Surface treatment: Process stop button
C4 (Oplion: C5) paint and resat button

Figure 1: GridSolv Quantum System

3.1.17 Each Li-ion battery rack consists of 8 Li-ion battery modules as well as its own
battery management system (BMS). The BMS interfaces between the Li-ion
battery modules and the energy management system (EMS). The rack has a
nominal energy capacity of 372.7 kWh and is water-cooled. This Li-ion battery
rack meets the requirements set out in UL 1973:2018, presented in the TUV
Rheinland certificate noted in Table 2 of this report.

3.1.18

Within each GridSolv Quantum there are four Li-ion racks and their associated

support systems that can only be accessed via the external doors, see Figures 2
and 3. All four walls of the GridSolv Quantum have a fire resistance of 1-hour,
that meets EN 13501-2:2016 and EN 1364-1:20152. There are smoke and H:
detectors fitted inside each of these units. Upon detection of smoke an alarm is
sent to a central alarm panel, within the GridSolv Quantum DC, which shuts

21 hour fire resistance to these European standards is similar to a -/60/60 FRL to AS1530.4.
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down? that particular GridSolv Quantum unit. On detection of Hz within a
GridSolv Quantum the unit will ventilate as well as central alarm activation and
the unit shuts down. There is also a dry pipe sprinkler system, noted at Figure 3,
with thermally activated nozzle, as noted in the Wartsila documents in Table 2 of
this report. This sprinkler is supplied via a 1-inch pipe with a water discharge
rate of 122 L/m @ 2.7 bar.

QUANTUM ENCLOSURE
INTERNAL LAYOUT - FRONT

INTERIOR LIGHT
(MISSING FROM PHOTO)

STRING 2A

STRING 1A

WARTSILA

ELECTRONICS
PANEL

SENSOR PANEL
(MISSING FROM PHOTO)

|
i
CHILLER 1 —
|

ACCESS DOOR
(ACTIVE)

VENTILATION FAN INLET
(WHEN INSTALLED)

ACCESS DOOR (MISSING FROM PHOTO)

(PASSIVE)

for the sole purpose ofAeistBPiarBosITION svjiTcH
Figure 2: Doors opene{ at tlife feosdesstitrea@didSev Quantym
part of a planning process under the
Planning and Emﬂggmg,gnt ActeEHBor
The document m&stBnt g H&g;ﬂo ¥ sz\{lflcfr'

WARTSIL

QUANTUM ENCLOSURE
INTERNAL LAYOUT - BACK

VENTILATION FAN OUTLET
(WHEN INSTALLED)

CABINET DEHUMIDIFIER
(MISSING FROM PHOTO)

ACCESS DOOR
(ACTIVE)

ANTICONDENSATION ELECTRIC HEATER ——

ACCESS DOOR
(PASSIVE) ~ |

DRY PIPE SPRINKLER SYSTEM
CONNECTION

Figure 3: Doors opened at the back of the GridSolv Quantum

ADVERTISED
PLAN

3 Shut down of the GridSolv Quantum stops any further charging or discharging of from the system.
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of /i e {| ADVERTISED
| | | PLAN

A
Y

Figure 4: Dry pipe sprinkler connection point

3.1.19 A GridSolv Quantum management system is able to automatically shut down the
unit if there is any fault or abnormal environmental condition, such as high/low
temperature or high humidity. Finally, the unit can be manually shut down via
the emergency stop button located on the GridSolv Quantum DC. Included with
this in the GridSolv Quantum DC is a UPS that powers essential safety and
control equipmeptimtireumit:

nTclj)isn cq(J)_P’ied document to be made available
F ANV ERe sole purpose of enabling
its consideration and review as

3.1.20 With regard to geneggrgiﬁmpmﬁyg ISP@{éEEaJ]ﬁHEPM{@Y and fire, (Hutchison,
2017) notes that thiBloaehis aidehioy 0oameEnd AormbBTation of the following:
The document must not be used for any
a) Electrical fa(lures:powverskharbidgramd loeechdisgharge
b) Mechanical failures: internaf&RB7ERIrcuit, physical damage, and
manufacturimg—defects;
¢) Thermal failures: overheating, internal localised heating (60-80°C, where
80°C is the maximum acceptable temperature).

Generic Li-ion battery fir

3.1.21 All of these failures generate heat and therefore could lead to thermal runaway.
The risk of thermal runaway occurring in a Li-ion battery / cell increase with the
age or number of cycles the battery has been through, (Hutchison, 2017).

3.1.22 As the temperature within a Li-ion battery / cell increases the rate of chemical
reaction between the flammable organic electrolyte and the intercalated-lithium
of the negative electrode also increases. The negative electrode breaks down,
releasing various hydrocarbon gases and leading to pressure increase within the
cell. The separator melts, which permits the electrodes to short circuit as well as
the electrolyte to break down due to mixing. The reaction between the
electrolyte and the cathode results in the cathode decomposing. Oxygen is
released due to this cathode decomposing, which oxidises the flammable
electrolyte. The temperature within the cell continues to rise, which results in the
venting of hot flammable gases readily for ignition, if not already ignited. This
sustained combustion can lead to thermal runaway spreading to adjacent Li-ion
batteries / cells, (Hutchison, 2017).
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3.1.23 As noted in (Hutchison, 2017), there can be three jet flames over the
combustion lifecycle of a Li-ion battery / cell, if the state of charge is greater
than 50%. These three jet flames related to the decomposition of the anode,
separator, and cathode, with the cathode generally being the most violent due to
the emission of oxygen.

3.1.24 Finally, (Hutchison, 2017) notes that approximately 0.33 L of flammable gas is

released per Watt-Hour.
ADVERTISED
GridSolv Quantum System PL AN

3.1.25 As noted within various Wartsila documents presented in Table 2 of this report,
the GridSolv Quantum system has undergone the UL 9540A:2019 test up to unit
level. As set out within the UL 9540A, cell and module testing has also been
undertaken. In all cases the Li-ion cell that was forced into thermal runaway was
at 100% State of Charge.

3.1.26 From cell testing it was noted that thermal runaway was induced around 239°C,
whilst cell venting of gases occurred at 168.2°C. This venting can produce
flammable gas can e lower flammability limit.

presents the principal vented gas from g cell thermal runaway.
Thls copied document to be made avallable

 during UL 9540A cell

Gas Composition thres Concentration (%)
co Th¢ document must4ot be used for : ny 11.086
co, purpose whigh 1@9{ breach any 33.290
Ha ey 35.698
Hydrocarbons 5.975 2.700
CHa4 22.296 10.075
CzHe 2.410 1.089
CsHe 1.264 0.571
CsHs 0.513 0.232
Total 221.3 94.741

3.1.27 For cell, module, and unit test no flaming combustion was detected. Similarly,
there was no evidence of flying debris.

3.1.28 Figure 5 presents the test set up used for the unit test. During the unit test the
thermocouple within the module next to the cell that was forced into thermal
runaway reached a temperature of 1,200°C. Thermocouples within the GridSolv
Quantum but outside the module did not record temperatures above 100°C and
generally they were around 40°C. The temperature emitted by the module with
the thermal runaway cell, including the hot gases existing the vent hole, was
insufficient to spread thermal runaway to modules above or below. In front of
the GridSolv Quantum unit with the cell forced into thermal runaway is a heat
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flux gauge at approximately 4 feet (1.2 m) away. During the test, this heat flux
gauge did not reach 1.3 kW/m?.

=
=4 E
& ? SOUTH TARGET UNIT s, INITIATING UNIT w0, NORTH TARGET UNIT
o] EES
S 238
S
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h
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[ HEAT FLLEX G&LESE
g AT d FT MERGHT
T HEAT LU GALIGES
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& THERMADLOUPLE ARPAY
EAST WS

Figure 5: Unit level test configuration

3.1.29 All Li-ion moduled Witkeniatidsem @t snbermadsavalailéminium alloy base and a
plastic top that has a \f,%f%ﬁ‘(’j&?fp{ﬁgg?ﬁ%’f enabling

its consideration and review as

art of a planning process under the = | .
3.1.30 Cell-to-cell thermal an‘ffga%ﬁ%(\ﬁl‘&%?nsenﬂﬂ&% > limited to three cells; one

initiating cell an¢ twReafianaehGalsanbepchstidlessas Figure 6.

o Y ek YK awwgﬁ .
iy by gy gy,
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TS L2F 230 ooy IS £pge -

ADVERTISED
PLAN

i 15

Figure 6: Module post-test

3.1.31 Finally, if thermal runaway involved many more cells or multiple modules and
therefore could lead to deflagration or detonation within the unit, the GridSolv
Quantum has a deflagration panel as part of its roof, which is in accordance with
NFPA 68.
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3.1.32 Additionally, Wartsila have conducted large-scale fire tests with the GridSolv
unit, as reported in Table 2 of this report. After permitting the event to
propagate for 4 hours the fire was extinguished by 760 L of water. The fire
within one GridSolv did not affect the along side GridSolv Quantum units even
though no cooling water was applied.

3.1.33 From a review of summary of building codes requirements that are provided
within the Wartsila documents presented in Table 2 of this report, it is
recommended that combustible vegetation and other combustible materials are
kept 10 feet (3.1 m) away from these units. This is to restrict the spread of fire
from Li-ion battery units to other items on site.

3.1.34 The GridSolv Quantum DC is the interface between the DC to DC converter and
the GridSolv Quantum battery enclosure. This cabinet includes the fire alarm
panel, see Figure 7, for the smoke detectors that are within this unit and the
associated GridSolv Quantum battery enclosures. The control system provides
access to current and historical alarm and fault situations that have occurred
within the battery enclosures.

ADVERTISED
PLAN

FIRE ALARM CONTROL PANEL (FACP)
(CONVENTIAL SYSTEM)

Figure 7: Fire alarm panel on the GridSolv Quantum DC door

3.1.35 The power flows from the DPS to the Collector station and the Switching station
before going into the power grid.

Collector and Switching Station

3.1.36 The Collector station current arrangement is presented in Figure 13. As can be
noted there is a control room and switchboard rooms. The transformer may hold
up to 45 kL of oil. This oil is both a fire and environmental risk. The power
transformer, harmonic filters, and oil / liquids documentation are stated within
Table 2 within this report. Figure 13 shows that appropriate clearance distances,
as required under AS 2067:2016, (Standards Australia, 2016), are met.
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3.1.37 An indicative arrangement for the Switching Station is presented in Figure 14. As
can be noted there is a control room and two battery rooms. These battery
rooms hold the site’s lead-acid batteries as back up power for the
communication system to the RMS.

3.1.38 ABB systems are fitted within both control rooms, their relevant information is
noted at Table 2 of this report.

Site Buildings

3.1.39 There will be an operation and maintenance building and shed, referred to as the
site buildings, that will be located close to the laydown area. These buildings will
be constructed in accordance with the National Construction Code 2022 Volume
1 (ABCB, 2022). It will be used to store equipment and items to support the
solar farm operations. This site will not be permanently staffed, but a kitchen
facility will be provided within the operation and maintenance building.

3.1.40 Within the site buildings, there will be the first responder panel which will
provide an a single source of all information / alarms associated with the 24
GridSolv Quantum DC units fire alarm panels across the site.

Monitoring

3.1.41 CCTV monitoring will be provided across the entire site to support remote
monitoring and management from the RMS. The RMS will also receive
notification of system issues and fire alarm system faults and activations for the
site. On receiving notification of an alarm, the CCTV system will be used to
investigate the incident before appropriate actions are taken.

Site Fire Fighting Systems

3.1.42 Currently, it is proposed for the site to have five access gates, two of which are
to be used for emergency and come off farmland. At the main gate there will be
a single 50 kL fire water tank. Across the site and within 120 m of each DPS
there is to be a 45 kL fire water tank. It is planned for four of these 45 kL tanks
to be distributed across the site. It is this 45 kL of fire water which would be
used to extinguish a fire at a DPS and cool adjacent items. Additionally, there
will be a 100 kL tank near the O&M Building with at least 65 kL reserved for fire
fighting. This provides over 288 kL of fire water across the site. This is presented
in Figure 11.

This copied document to be made available
for the sole purpose of enabling
its consideration and review as

ADV E RT I S E D part of a planning process under the

Planning and Environment Act 1987.

P L AN The document must not be used for any
purpose which may breach any

copyright
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4 Risks Identified

4.1 Internal Hazards

4.1.1 From a review of the Fulham Solar Farm the following fire safety related internal
hazards exist:

a)

b)

c)

d)

f)

9)

Solar panel / pod fire - fire may occur due to wiring issue, loose wiring
terminations, or similar. Fire may spread to adjacent modules and other
infrastructure on site.

Direct current power cables to the DPS - fire may occur due to damage to
these power cables from construction and operations, deterioration of
insulating materials, and being soaked by rain or fire water. Outcome may
be a fire or electrocution of staff / fire fighters from the cable or the module.
DPS - fire may occur due to mechanical damage, overheating, short-
circuiting, arc faults, overcharging, mechanical damage, or being impacted
by a fire in its vicinity. May lead to explosion and / or fire spread.
Alternating current power cables to the collection station - fire may occur
due to damage to these power cables from construction and operations,
deterioratiopef-insutatingmaterials;—and-being—soeaked by rain or fire water.
Outcome mpybe 3 ft§ g iseoHHemaieiR it fiahters

Collection and Swmﬁkgsgigggpﬁosefgpemgﬁ,%cur dle to mechanical
damage, shprt cirdtsitingsidsetioltsnbrebingimpacted by a fire in its
vicinity. May ledthtbodxapidsioing madocess firsleptead.
Site buildings —P\;%'HHH% tid Egy PEE?‘WBMEBB%RQ to| electrical power
systems. Thiis mae\{) (r)(glslmgl:;;:c i;)t‘:3 (1:18?'1] Or Fead to other infrastructure.
Vehicle fire |- This may relat@)lggﬁg (OVver, colfsmn br overheating of engine.
Results in affire that could spread to adjacent infrasfructure.

4.2 External Hazards

4.2.1 From a review of the Fulham Solar Farm the following fire safety related external
Hazards exist:

a)

b)

f)

Bushfire / grassfire — a local bushfire / grassfire could spread to the solar
farm as well as the potential for a grassfire to spread across and out of the
site.

Animal/pest management - native animals, livestock or rodents could enter
the farm and damage various systems leading to a fire.

Trespassing - trespasser, including vehicles or prisoners, within the solar
farm could start a fire.

Lightning strike - lightning strike could start a fire within the farm.
Boundary fire — A vehicle on a boundary road could have an accident and
catch fire. A structural fire could also occur on an adjacent site. Worst case
would be assumed to be a fuel tanker transporting aviation fuel to the West
Sale Airport.

Aviation crash - It is possible that a light aircraft crashes at the solar farm.

ADVERTISED
PLAN
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5 Risk analysis and evaluation

5.1 Introduction

PLAN

5.1.1 In this section the Hazards noted in Section 4, are investigated. Specifically, this

investigation is around causes of an incident, initial risk assessment based
around no control measures being applied, and then finally, all the control
measures that have been considered.

5.1.2 In Section 6, the selected control measures are presented, and the risk
assessment is updated based on these control measures being applied.

5.2 Internal Risks

5.2.1 Solar panel / pod fire.

a)

b)

c)

Identification of incident — Solar panels are recognised as being one of the

lowest fire risk electrical items in use. Most of the recorded fires associated

with solar panels relate to installation quality and the invertor. At this site
the inverters are separated from the solar panel. The common causes of
solar panel fires are:

This copied document to be made available
i) Damaggd wiriog thithike thepaeelf enailiie outputs from the panel /
pod. This canitfetrartideratiarantatoaw ignite flammable / combustible
materig| w.awﬁ ﬂﬁé g&ﬂaplﬂgmépmuaéﬁﬁégg may occur during

and Env1r0nme . .
constructl?n o |n a ?tlon as ver |ts service life due to

ocument must not bé used%r an

deteriofation weather fRAJIHSN reaRiMAlS or VEhicles.
i) Improper wiring terminagjgmszht
iii) Poor ingtallation which can cause damage to thé solar panel.

iv) Hot spot(s) within the solar panel that leads to overheating and then a

fire.
v) Water ingress into the solar panel / pod.

Initial risk assessment (IRA) — The IRA is based on no special controls
having been implemented.

i) Likelihood of a solar panel catching fire is considered to be probable as

set out in Table 7.
ii) The consequences, as set out in Table 8, are seen to be moderate for

personnel as they could be slightly injured due to the fire. It is expected

that staff members will move away from any fire. The facility
consequence is moderate as the fire is likely to spread. Environmental
consequence would be minor.

iii) The risk level is determined, through Table 9, to be medium for
occupant life safety and facility and low for the environment.

Control options — The following provides the various controls that could be
applied to mitigate the risk of a solar panel / pod fire and minimise fire
occurrence.
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i) Select solar panel / pod that come from a reputable, recognised, and
reliable supplier and has undergone the UL 790 (Underwriters
Laboratories, 2022) test to meet at least Class C rating. Additionally,
the solar panels are to at least be enclosed front and back by glass and
have non-combustible side frame, preferably of metal. This will permit a
review of the solar panel to confirm that their fire risk is low due to
appropriate quality control in the manufacturing process.

ii) Have the solar panels professionally designed and installed, including
the wiring to the DPS and cable terminations. This is to limit potential
degradation/performance issues from environmental and other factors
and minimise damage to the solar panels due to incorrect wiring
installation from these panels.

iii) Regular maintenance to be undertaken by professional maintenance
personnel following appropriate procedures, who will repair or replace
components before a fire is expected to occur.

iv) Keeping vegetation away from the solar panels by regular clearing /
treatments / maintenance. This is to limit the risk of interactions of
vegetation to power systems leading to a fire.

v) Keeping animals away from the solar panel / pod by perimeter fences

and limfiting vegetation. This is to reduce the rigk of mechanical damage
to the 4dihis sgnieid document to be made available

vi) Keeping rodeﬁ%’é%éﬁ)%&ﬁpﬂ%‘é%‘?ﬁ?lﬂ%l / pdd by cleaning up trash,

eration and revi

S cons
and other foorft él A ater sources m? e %I Id that can draw rats and the
par 3 Qlannlng process under the

like when reguited: SIS I iadieathegisk of[damage to the solar

panel. | The document must not be used for any
vii) Separation distaitesenebivienaadisesdt Blar panels as well as to DPS.
viii) Visually inspect (includi@Wiglthermal imagind camera) the solar
panels regufarty, especiatty after extreme weather events and take
appropriate actions. This will permit damage to be responded to as soon
as possible.
ix) Appropriate procedure and system to extinguish solar panel fire and
manage contaminated water.
x) Procedure and systems to call out the local fire brigade to extinguish

ADVERTISED

5.2.2 Direct current power cables to the DPS. PLAN

a) Identification of incident — Direct current cable coming from a solar pod to
one of the DPSs can cause a fire or electrocution of staff / fire fighters. The
common causes of this are:

i) Inappropriate cable for the environment, i.e., not designed for the
outdoor environment or the power level. The cable would quickly
degrade and therefore become a fire and electrocution hazard.

ii) Poor installation of the cables can lead to water infiltration or arcing
that can generate a fire.

iii) Damage or deterioration over its service life of the cables can lead to
water infiltration or arcing that can generate a fire.
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5.2.3

b)

c)

DPS

a)

iv) Water ingress at connection / joints within the cable can lead to fire or
electrocution.
v) Heat builds up due to multiple cables in close proximity that are in use.

Initial risk assessment (IRA) - The IRA is based on no special controls
having been implemented.

i) Likelihood of a cable fire is considered to be probable as set out in
Table 7.

ii) The consequences, as set out in Table 8, are seen to be critical for
personnel as it could result in electrocution. The facility consequence is
moderate as the fire is likely to spread and the loss of at least one cable
run. Environmental consequence would be minor.

ii) The risk level is determined, through Table 9, to be high for occupant
life safety, medium for the facility and low for the environment.

Control options - The following provides the various controls that could be
applied to mitigate the risk of the direct current cable(s) catching fire and to
extinguish such fire if it has occurred.

i) Select ¢ables that are appropriate for the environment and power

require 'ﬂ@l‘&&?oﬂ’l‘? %qm‘&%&%b& PPf‘edE.Ié‘WdPB!eec radation of the cables.
ii) Transit|the caﬁ:!ec ﬁ%@?‘ﬁﬁ?ﬁﬁ}gﬁ%aﬁ't that has appropriate rodent-

proofing. part of a planning process under the
ii) Cabling sydtemmingtailédavidomaintadnedd8Y.a professional service
provider. The document must not be used for any

iv) Keeping vegePé‘fB?P%vaQVl?r‘&ﬁ’;th@%‘z!b?@g by regular treatments /
maintenance. This is to nﬁf ﬁ'\e risk of interact|ons of vegetation to
power systems leading to a fire.

v) Keeping animals away from the cables by perimeter fences and limiting
vegetation. This is to restrict the risk of mechanical damage to the
cables.

vi) Keeping rodents away from the cables by cleaning up trash, and other
food and water sources in the field that can draw rats and the like when
required. This is to reduce the risk of damage to the cables.

vii) Visually inspect the cables regularly, especially after extreme weather
events and take appropriate actions. This will permit damage to be
responded to as soon as possible.

xi) Appropriate procedure and system to extinguish cable fire and manage
contaminated water.

viii) Procedure and systems to call out the local fire brigade to extinguish

ADVERTISED
PLAN

Identification of incident — The DPS consists of an inverter and transformer
unit, DC/DC converter, and the GridSolv Quantum battery system.
Therefore, there exists fire risks associated with industrial electrical systems
such as transformers and Li-ion battery racks and containers. If conditions
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b)

for fire were to develop within a GridSolv Quantum this would be related to
a buildup in concentration of hydrogen / methane gases. This mechanism
could also lead to an explosion. However, from the UL 9540A:2019,
(Underwriter Laboratories, 2019), test results it is unlikely to lead to flaming
combustion or an explosion due to thermal runaway of a Li-ion cell. The
common causes of a fire in this environment are:

D)

i)

iii)

iv)

V)

Poor quality components and installation across the DPS. This could
lead to component failure more regularly.

Inappropriate installation on site. This could result in mechanical
damage to the system or inappropriate power flow into or out of the
DPS.

Mechanical and other damage during transport or whilst in use. This
could result in damage to the Li-ion batteries resulting in thermal
runaway conditions.

Heat build-up during operation of the Li-ion batteries or other
components of the DPS. This could lead to system degradation and
therefore fire conditions.

Water ingress into electrical components, which could lead to an arc
fault fire.

This copied document to be made available

Initial risk assessmgnithé BR)purPieelRreisbiased on ho special controls

having beer imzm@m&nfsensthe

D)

ii)

iii)

Likelihdod Sfappg Hi BtéHsidéled tb be probable as set out
in Tabla 71 e document mustndt Be used for any

purpose which may breach any -
The conjsequences, as %%E)%{%m Table 8, are seen to be critical for

personnel as there could be significant injuries associated with this fire.
The facility consequence is major as the fire is likely to spread and the
impact of losing a DPS on operations. Environmental consequence
would be minor.

The risk level is determined, through Table 9, to be high for occupant
life safety and facility and low for the environment.

Control options — The following provides the various controls that could be
applied to mitigate the risk of a DPS system catching fire and to extinguish
such fire if it has occurred.

D)

i)

iii)

Select a DPS system that comes from a reputable, recognised, and
reliable supplier. This will permit a review of DPS component to confirm
that its fire risk is low due to appropriate quality control in the
manufacturing process. Particularly, the Li-ion battery enclosure should
have passed the UL 9540A:2019, (Underwriter Laboratories, 2019), unit
test.

DPS system installed and maintained by a professional service provider.
This is to limit the risk of damage during installation or degradation
over time being overlooked.

Keeping vegetation away from the DPS by regular treatments /
maintenance. This is to limit the risk of interactions of vegetation to
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iv)

Vi)
vii)

viii)

ix)

X)

Xi)

Xii)

power systems leading to a fire, as well as limiting vegetation fire
spreading to the DPS.

Keeping animals away from the DPS system by perimeter fences and
limiting vegetation. This is to restrict the risk of mechanical damage to
the container.

Keeping rodents away from the DPS system by cleaning up trash and
food in the vicinity. Any openings in the walls/roof for ventilation or
viewing purposes shall be protected with rodent-proof meshes. This is
to reduce the risk of damage to the cables.

Separation between DPS and solar pod.

Reduction in impact forces from a vehicle collision, so that the Li-ion
batteries and other electrical components are not likely to be damaged
in such an event. This would be achieved by site speed limit and
restricted access. Armco barriers, bollard, and like have been
considered for the DPS, but as these units will be housed within a local
earth bund mound, these other measures become impractical as well as
do not provide significant benefits.

Visually inspect the DPS system regularly, especially after extreme
weather events and take appropriate actions.

Environmental conditions monitoring within the|GridSolv Quantum

permitd Havnegdeab dss raspbtribd e ds sudklds possible.
Smoke [and g5¥ ARSI PRSHBERMPYOR hydrdgen, within the GridSolv
dlt con%hder tion and re¥11f:w as s
Quantum to ? e1¢:t 16, fermation of tn Cﬁ]ndltl( ns.
part ot a planning process under the
Approp[iat@RiecedUrel m&;yﬁmt@c@fgg\guisl a DPS fire and manage
contamfindtied dvanearenthisiyv ookchikaby ifociude the use of water. The

selectign of thaudressitehiidhmay kegsbinties is covered within Section 6
copyright

of this document.
Proced
the fire.

brigade to extinguish

5.2.4  Alternating current power cables to the collection station.

a)

Identification of incident — This alternating current cable comes from each
DPS to the collection station. A fault along this cable could result in a fire or
electrocution of staff / fire fighters. The common causes of this are:

D)

i)

iii)

iv)

v)

Inappropriate cable for the environment, i.e., not designed for the
outdoor environment or the power level. The cable would quickly
degrade and therefore become a fire and electrocution hazard.

Poor installation of the cables can lead to water infiltration or arcing
that can generate a fire.

Damage over its service life of the cables can lead to water infiltration
or arcing that can generate a fire.

Water ingress at connection / joints within the cable can lead to fire or
electrocution.

Heat build-up due to multiple cables in close proximity that are in use.

ADVERTISED
PLAN
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b)

Initial risk assessment (IRA) — The IRA is based on no special controls
having been implemented.

D)

i)

iii)

Likelihood of a cable fire is considered to be probable as set out in
Table 7.

The consequences, as set out in Table 8, are seen to be critical for
personnel as it could result in electrocution. The facility consequence is
major as the fire is likely to spread and the loss of at least one cable
run and DPS supply. Environmental consequence would be minor.

The risk level is determined, through Table 9, to be high for occupant
life safety and the facility and low for the environment.

Control options — The following provides the various controls that could be
applied to mitigate the risk of the alternating circuit cable(s) catching fire
and to extinguish such fire if it has occurred.

D)

ii)

iii)

iv)

v)

Vi)

vii)

viii)

ix)

Select cables that are appropriate for the environment and power
requirements. This would limit the risk of degradation of the cables.
Transit the cable below ground in a conduit that has appropriate rodent-
proofing-

Cablin tem jnstalled an aintaiped b rofessional service
pro I_dg ”T’YIS copfe ocument to elma eavaYa?)lg ! i
rovider.

for the sole purpose of enabling
Keeping vegeiationsavaytfsanmnthe crles by regular treatments /
maintehangeurThfsaiplbodingtptioeesisknaleirtferact|ons of vegetation to

power ¢ ystgmqwn g Egyropanent Act 1987.
Keepin ?\hr%gpsc &i"é‘ﬁ% 'Eﬂ%bga'fﬁ%g fgr %@Fm eter fences and limiting
vegetaion TRIS Is to re&%g@ éﬁg l;?glg of mecharllcal damage to the
cables.
Keeping rodents away from the cables by cleaning up trash and food in
the vicinity of the cables. This is to reduce the risk of damage to the
cables.

Visually inspect the cables regularly, especially after extreme weather
events and take appropriate actions. This will permit damage to be
responded to as soon as possible.

Appropriate procedure and system to extinguish cable fire and manage
contaminated water. This would likely include the use water. The
selection of the on-site fighting capabilities is covered within Section 6
of this Plan.

Procedure and systems to call out the local fire brigade to extinguish to

ADVERTISED

5.2.5 Collection and switching stations PLAN

a)

Identification of incident — These stations consist of various industrial
electrical transmission units as well as control rooms, switchboard room,
and battery rooms. Within the industrial electrical units are oils that have a
fire and environmental risk. The battery rooms contain lead-acid batteries
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and their associated fire and environmental risks*. The control rooms and
switchboard rooms have various fire risks and are expected to be provided
with at least fire detection systems if not fire suppression systems as well.
The common causes of fires are:

i)  Poor quality components and installation within the stations of the
electrical units and structures. This could lead to component failure and
frequent fires.

ii) Mechanical and other damage during transport or whilst in use. This
could result in damage resulting in fire conditions.

iii) Heat build-up during operations of the various systems. This could lead
to system degradation and therefore fire conditions within a system.

b) [Initial risk assessment (IRA) — The IRA is based on no special controls
having been implemented.

i) Likelihood of a fire at one of these stations is considered to be
occasional as set out in Table 7.

ii) The consequences, as set out in Table 8, are seen to be catastrophic for
personnelas-itcouldresultin-electrocution—and fire. The fire is likely to

be sion|fgant, and,eptentialy sgu'd be sprepy oo doing placing staff

and fire fightqg; fﬂe@'ﬁl% I;I;n%(fgé:mtgnﬁ%ﬁﬁgquence is critical as the fire is
likely tq spreamm ﬁgﬁce wauld be moderate.

i) The risk level i [@ the9, to be high for occupant
life safety dmenawesraefipy: trdEtth®dnvirpnment.

The document must'nbt Be used for any

c) Control optipns - ?H@Pc?ﬁé”vﬂt‘f& %’P&Sgcﬁh%’various controls that could be
applied to nritigate the fire risﬁyas%ociated with thesp two stations.

i)  Select industrial electrical transmission system and associated
components from a reputable, recognised, and reliable supplier. By
itself this will permit a revision of the fire risk to low due to appropriate
quality control in the manufacturing process.

ii) Industrial electrical transmission system and associated components
installed and maintained by a professional service provider. This is to
limit the risk of damage during installation or degradation being missed
overtime.

iii) Reduction in impact forces from a vehicle collision. This would be
achieved by site speed limit and restricted access to the unit for a
vehicle.

iv) Separation between these stations and combustible items.

v) Keeping rodents away from these stations by cleaning up trash and
food in the vicinity of the station fence lines and associated internal
structures. Any openings in the walls/roof of the associated internal
structures for ventilation or viewing purposes shall be protected with
rodent-proof meshes.

4 The principal fire risk relates to the off gassing of hydrogen, whilst the environmental risk relates to loss of
containment of contaminated fire water containing lead.
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5.2.6

Site

a)

b)

c)

vi) Visually inspect the systems within the stations regularly, especially
after extreme weather events and take appropriate actions.

vii) Control rooms, switchboard room, and battery rooms to have fire
detection and suppression systems to effectively manage fire conditions
within these structures.

viii) Water containment around each station to limit environmental impact.

ix) Appropriate procedure and system to extinguish a fire at one of these
stations. The selection of the on-site fighting capabilities is covered
within Section 6 of this Plan.

x) Procedure and systems to call out the local fire brigade to extinguish

e ADVERTISED
buildings PLAN

Identification of incident — The site buildings are vulnerable to the standard
fire hazards, such as electrical fault, cooking fires, and maintenance
incidents, as well as the less common hazards relating to the storage of
chemicals and supplies. The common causes of site building fires are:

i) Inapprg building to be able to

safely yndertake i s role. ItEo lge5|tu8£|ggaﬂa%?e ¢ould occur due to

. IS CO ocumen ] .
operatipns, s 6%‘tﬂ§ 58%%}585@%‘?&?&5“@”'”9 gite vehicles, being
undertgken withinideeatieh Duddiedew as

i) Lack of|propedustapldrimaigipg cetatadleo thice blilding safety, such as

the use of BRubFO SR AT ¢t Libktenged cooking, and the
overuse o?g%ié)ﬁgllgsﬁ"‘éé%%t “"ctob‘id‘ %1‘530{03?%5

iii) Inapprd prlate storage of, Btg,p@“gals and fﬁels in [the site buildings. This
situation could rapidly lead to a fire.

iv) Poor electrical wiring installation and maintenance could lead to fire
ignition.

v) Deterioration of the cable insulation due to ageing or rodent attack.

Initial risk assessment (IRA) — The IRA is based on no special controls
having been implemented.

i) Likelihood of a building fire is considered to be occasional as set out in
Table 7.

ii) The consequences, as set out in Table 8, are seen to be catastrophic for
personnel as there may be within the building. The facility consequence
is moderate. Environmental consequence would be minor.

iii) The risk level is determined, through Table 9, to be high for occupant
life safety, Low for the facility, and very Low for the environment.

Control options — The following provides the various controls that could be
applied to mitigate the risk of the site building catching fire and to
extinguish such fire if it occurred.

i)  The site buildings are to be designed and built to comply with the
National Construction Code 2022 Volume 1 (ABCB, 2022).
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i)

iii)

iv)

V)

Vi)

Vii)

Storage of chemicals and fuels in accordance with the Code of Practice
for Dangerous Goods, (WorkSafe Victoria, 2013).

Keeping rodents away from the site buildings by cleaning up trash and
food in the vicinity of the buildings. Any openings in the walls/roof of
the building for ventilation or viewing purposes shall be protected with
rodent-proof meshes. This is to reduce the risk of damage to the
buildings.

The electrical power supply and lighting system for the site building
shall fully comply with AS/NZS 3000:2018.

Appropriate fire detection systems fitted across the buildings to monitor
fire conditions.

Appropriate procedure and system to extinguish a building fire. This
would likely include the use of water and portable fire extinguishers.
The selection of the on-site fighting capabilities is covered within
Section 6 of this Plan.

Procedure and systems to call out the local fire brigade to extinguish

ADVERTISED

5.2.7 Vehicle fire RI:AN

Identificationrﬁfsiggﬁq&yao—uylﬁgiﬁl&fggﬁlgag zf(&ﬁiﬂ’bﬂée to collision,
mechanical failurefppviesherting ofsthe @ngingg or a delayed ignition of a
faulty or damageditisiciprsidataéion imndrresizstrds vehicle. The common causes

a)

b)

of vehicle fites H&t of a planning process under the

D)

ii)
iii)

Planning and Environment Act 1987.

Inapprq pr%ll%dé)ﬁfg%?fgr{lslu Fmékfeﬁﬁﬁfe.oﬁ?i%yco ild lead to fire due to
purpose which may breach any

collision or similar inCid@dHyright
Lack of|maintenance of the vehicle.
Electric vehicle battery thermal runaway leading to a fire.

Initial risk assessment (IRA) — The IRA is based on no special controls
having been implemented.

D)

i)

iii)

Likelihood of a vehicle fire is considered to be probable as set out in
Table 7.

The consequences, as set out in Table 8, are seen to be catastrophic for
personnel within the vehicle. The facility consequence is major as the
fire is likely to spread. Environmental consequence would be moderate.
The risk level is determined, through Table 9, to be very high for
occupant life safety, high for the facility, and medium for the
environment.

Control options — The following provides the various controls that could be
applied to mitigate the risk of the vehicle fire and to extinguish such fire if it
has occurred.

D)

Speed limit across the site to be 20 km/hr. This will limit the impact
speed of any collision.
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ii) On site roads to be maintained and inspected at least once a year and
after extreme weather.

iii) All vehicles to be maintained by professional maintainers, in accordance
with manufacturer’s scheduled servicing.

iv) Regular checking and heeding any mandatory / voluntary recalls.

v) Appropriate procedure and system to extinguish a vehicle fire. This
would likely be the use of the on-board portable fire extinguishers. The
selection of the on-site fighting capabilities is covered within Section 6
of this Plan.

vi) Procedure and systems to call out the local fire brigade to extinguish
the fire.

5.3 External Risks

5.3.1 Bushfire / grassfire.

a) Identification of incident — Bushfire risk relates to the vegetation around and
within the site. The common causes of bushfires are:

i)  Natural bushland and the terrain near the site. The bushfire report,

referen "ed in Table 2 of this report, notes the risk is low due to the
surrourddi gﬂa({mment to be made available

i) Vegetailon Iev w ﬁoﬁleééur]% Tg ngﬁal Bgergro vn vegetation can be a

fuel soy rce[fg the

ii) Solar fa rmmmﬂﬂg’tanm ignitionopaint for a grassfire, including
the veHicl&fs)document m e used for any
iv) Lack of securwr&’&ﬁelégﬂcbo“m%meéf]mé‘%lte rdsulting in a grassfire.
copyright

DA ITD.A

b) Initial risk assessment{IRA—TheIRA s based-omno special controls
having been implemented.

i) Likelihood of an external bushfire / grassfire impacting the site is
considered to be improbable as set out in Table 7.

ii) The consequences, as set out in Table 8, are seen to be moderate for
personnel as there are expected to have evacuated the site earlier. The
facility consequence is catastrophic as the fire could destroy or
significantly damage the site. Environmental consequence would be
moderate with respect to the site’s impact on the environment.

iii) The risk level is determined, through Table 9, to be very low for
occupant life safety, high for the facility, and very low for the
environment.

¢) Initial risk assessment (IRA) - The IRA is based on no special controls
having been implemented.

i) Likelihood of an internal grassfire impacting the site is considered to be
occasional as set out in Table 7.

ii) The consequences, as set out in Table 8, are seen to be moderate for
personnel. The facility consequence is catastrophic as the fire could
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5.3.2

5.3.3

iii)

destroy the site. Environmental consequence would be moderate with
respect to the site’s impact on the environment.

The risk level is determined, through Table 9, to be low for occupant life
safety, high for the facility, and low for the environment.

d) Control options — The following provides the various controls that could be
applied to mitigate the risk of a bushfire/grassfire within and without the
site.

i) Maintaining the vegetation on site to less than 100 mm in height except
for the landscape buffer. This will limit the fuel load and therefore the
ability to support fire spread across the site.

ii) Perimeter fence around the entire site with signage stating, ‘NO
TRESPASSING'.

iii) Appropriate procedures and monitoring components on site to reduce
the probability of failure / fire.

iv) Procedure and systems to call out the local fire brigade to respond to a
bushfire.

Animal management:

a) Identificatuorﬂ}ﬁﬁﬁdﬁ‘fwf‘“ﬂgfﬂfé%h depipiledisek within the Fulham
Solar Farm fould qérﬁgg%3§§ﬁr%gose§;§af lcgnghls dould lead to a fire on
site. part of a planning process under the

b) Initial risk ajssefanaintg(iRA EavitvmiRAtIAdadT.on no special controls
having beer| irhPref9&nteat must not be used for any

purpose which may breach any

i) Likelihdod of animals ifipREti&R the site is considered to be almost
certain assetoutim Tabte 7-

ii) The consequences, as set out in Table 8, are seen to be moderate for
personnel. The facility consequence is major as a cable could be
damaged or broken or similar for other systems. Environmental
consequence would be minor.

iii) The risk level is determined, through Table 9, to be medium for
occupant life safety, high for the facility, and low for the environment.

c) Control options — The following provides the various controls that could be

applied to mitigate the risk of animals and livestock entering the site.

i)

i)

iii)

Appropriate perimeter fence and gate arrangement to keep native
animals and livestock out of the site.

Reduce the vegetation level within the solar farm. If low, vegetation is
less likely to encourage native animals and livestock to enter as well as
making it easier to observe them.

Procedure and systems to deal with pest/stray animals.

Pest management.

ADVERTISED
PLAN
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a)

b)

c)

5.3.4 Trespassing

a)

b)

Identification of incident — Pests, especially rodents, could enter the Fulham
Solar farm and damage various systems across the site. This damage could
result in fire(s) and other incidents.

Initial risk assessment (IRA) - The IRA is based on no special controls
having been implemented.

i) Likelihood of animals impacting the site is considered to be almost
certain as set out in Table 7.

ii) The consequences, as set out in Table 8, are seen to be moderate for
personnel. The facility consequence is major as a cable could be
damaged or broken or similar for other systems. Environmental
consequence would be minor.

i) The risk level is determined, through Table 9, to be medium for
occupant life safety, high for the facility, and low for the environment.

Control options - The following provides the various controls that could be
applied to mitigate the risk of animals and livestock entering the site.

i) Manage of food and rubbish across the Fulham Solar farm.
ii) Bait acr e i

i Rodent f mesh to protect openings within containers and the site
v) ﬂ?s copele oc%;nent Eo Be mage available

for the sole purpose of enabling
v) Reduce [the vegetatisiadeuabithindhersalar farm. If low less likely to
encourage pestsofa phieniag peltess mdkirthet egsier to observe them

vi ‘ HeBment 5 7. .
) Procedy re%%?ﬁﬁ%itﬁﬁiﬂi? I?Ogt be usedéf%)%gany ADV E RT I S E D

purpose which may breach any

copyright P LAN

Identificatio = i Centre adjoins the
northern allotment boundary. Therefore, there is a risk of escaping prisoner
entering the site. As with any such facility, trespassing by people or vehicles
are a risk. All of these threats could result in an arson incident at the site.
Initial risk assessment (IRA) - The IRA is based on no special controls
having been implemented.

i) Likelihood of a trespasser on the site that does damage causing fire is
considered to be occasional as set out in Table 7.

ii) The consequences, as set out in Table 8, are seen to be critical for
personnel as the damage may lead to a large fire, explosive risk, or
physical harm. The facility consequence is critical. Environmental
consequence would be major.

iii) The risk level is determined, through Table 9, to be high for occupant
life safety, high for the facility, and medium for the environment.

Control options — The following provides the various controls that could be
applied to mitigate the risk of arson.

i) Perimeter fence around the entire site with signage stating, ‘NO
TRESPASSING'.
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5.3.5

5.3.6

i)

Procedure and systems to deal with trespassing. ADVERTISED

Lightning strike PLAN

a)

b)

c)

Boundary fire

a)

b)

Identification of incident — Lightning strike that impacted a DPS or other
systems on site could lead to a fire.

Initial risk assessment (IRA) — The IRA is based on no special controls
having been implemented.

D)

i)

iii)

Likelihood of a lightning strike impacting the site is considered to be
occasional as set out in Table 7.

The consequences, as set out in Table 8, are seen to be critical for
personnel as the fire may spread and include explosion risk, depending
on what was hit by the lightning. The facility consequence is critical.
Environmental consequence would be minor.

The risk level is determined, through Table 9, to be high for occupant
life safety, high for the facility, and very low for the environment.

Control options — The following provides the various controls that could be
applied to mitigate the risk of lightning strike effects the site.

D)

Site designsatepiedrdifradngstieihgmatemsivylablé surge protected.
for the sole purpose of enabling
its consideration and review as

part of a planning process under the

1 and Environment Act 19

. annjn 7.
Identification q{m |cfeﬁt - eggn%riebroa apnscwo s|des of the Fulham Solar

e document mu € useda 10r any

Farm. A velicle fir]ﬁl?ﬂb‘é@@ﬁfélﬁﬁlﬁ"ﬂ% gf,§hese roads. This fire could
impact this facility. Worst creghipta:kase fire would b¢ a large fuel tanker

delivering fuel to the local airport.

Initial risk assessment (IRA) — The IRA is based on no special controls
having been implemented.

D)

i)

iii)

Likelihood of a boundary fire adjacent to the site is considered to be
improbable as set out in Table 7.

The consequences, as set out in Table 8, are seen to be critical for
personnel as the fire may spread and include explosion risk. The facility
consequence is critical. Environmental consequence would be minor
with respect to the sites impact on the environment.

The risk level is determined, through Table 9, to be medium for
occupant life safety, medium for the facility, and very low for the
environment.

Control options — The following provides the various controls that could be
applied to mitigate the risk of boundary fire.

i)
i)

iii)

Appropriate perimeter fence and gate arrangement.

Vegetation level within the solar farm is to be low (less than 100 mm
outside of the landscape buffer).

Procedure and systems to call out the local fire brigade to extinguish
the fire.
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5.3.7 Aviation crash

a) Identification of incident — The Fulham Solar Farm is close to the West Sale
Airport and its controlled airspace. Although rare it is conceivable for a light
aircraft to crash onto the site.

b) Initial risk assessment (IRA) — The IRA is based on no special controls
having been implemented.

i) Likelihood of an aviation crash impacting the site is considered to be
rare as set out in Table 7.

ii) The consequences, as set out in Table 8, are seen to be catastrophic for
personnel as the fire may spread and include explosion risk. The facility
consequence is critical. Environmental consequence would be minor.

i) The risk level is determined, through Table 9, to be medium for
occupant life safety, low for the facility, and very low for the
environment.

c) Control options — The following provides the various controls that could be
applied to mitigate the risk of an aviation crash at the site.

i)  Procedure and systems to call out the local fire brigade to extinguish
the fire.

ADVERTISED
PLAN

This copied document to be made available

for the sole purpose of enabling
its consideration and review as

part of a planning process under the

Planning and Environment Act 1987.

The document must not be used for any
purpose which may breach any
copyright

RED Fire Engineers | 6/08/2024 | Report No. JV23-00040 - V1 38 | Page



‘ Risk Management Plan ‘ Fulham Solar Farm *

6 Risk Treatment ADVERTISED
PLAN

6.1 Fire Prevention Strategy

6.1.1 The fire prevention strategy for the Fulham Solar Farm is based on the
appropriate installation of inherently safe systems plus separation distances that
limit the spread of a fire.

6.2 Internal Risks

6.2.1 Solar panel / pod fire — Selected controls

a) The solar panel proposed to be used is the SunTech Ultra Vpro, STPXXXS-
C72/Nsh+. These panels meet Class C under UL 790:2022 (Underwriters
Laboratories, 2022), as well as having been tested against extended wind
and snow loading. Additionally, these solar panels, front and backs are to be
covered by 2 mm semi-tempered glass and has an anodised aluminium alloy
frame.

b) These solar panels are to be fitted onto a NX Horizon tracking system to
form a solar pod. Where NX Horizon tracking system is substituted for an
alternative fracking system it shall meet or exceed the fire safety
characteristjdhfegiisdylrarmend thbesaadratridiea fire safety engineer.

c) The installation ar{ar%ﬁ%é?1315&°5? F\E“é‘&]é?%aanel including the tracking

s consideration and review

system and cablealcp&n ﬁﬁ%’?ﬁnésplfg ?s(iﬁlr&é?q gout by suitably qualified and
experienced pemﬁﬁnéﬁgﬁi’a ‘Environment Act 1987.
d) Vegetation undde anduarentndsolastpedsés forbbmkegt to 100 mm height via

mowing and spraytHgPREIBIEIGE WAddvtendmita apprppriate procedures and
wearing cortect personnel ptBREEEE equipment. This will restrict fire spread
across the siteaswellas from and to the sotar pods.

e) The security fence around the Fulham solar farm shall be appropriate to
keep out native animals and livestock.

f) The separation between adjacent solar pods shall be at least 3.6 m, whilst
between banks of solar panels the distance shall be 6.0 m, as presented in
Figure 11. Class C rating for UL 790:2018 (Underwriters Laboratories, 2022)
demonstrates that the solar panels will only propagate fire for a short
distance before extinguishment. Therefore, if one solar panel did combust,
it’s not expected to spread to adjacent panels or panels in another solar
pod.

g) Separation of solar pods to the DPS will not be less than 6 m. This is to be
managed by the limited fuel load in between these systems. It is noted that
from the UL 9540A test results for the GridSolv Quantum system that during
the unit fire test at 1.2 m from the side with the fire / thermal runaway Li-
ion battery that the radiant heat was less than 1.3 kW/m?2. The solar panels
are required to meet Class C of UL 790, (Underwriters Laboratories, 2022).
A class C UL 790 test has a gas flame applied to the bottom of the solar
panel within the rig for 4 minutes. Until the flaming combustion on the solar
panel has ceased the flame spread up the panel has to be less than 3.9 m,
whilst sidewards spread has to be less than 0.3 m. The radiant impact from
a gas flame is more than a magnitude larger than that expected from the
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GridSolv Quantum based on the UL 9540A testing. Therefore, fire spread to
the solar panels from the GridSolve Quantum system is not plausible.
Additionally, each DPS is to be enclosed by a local soil bund to manage
contaminated fire water. This bund is to have a nominal height of 0.5 m.
This would further decrease any radiant heat transfer from a DPS fire to
solar panels. Furthermore, some DPSs will have sound (absorbing) walls
fitted, which are to have a height around 5 m and a fire resistant level of
60/60/60.

Additionally, the radiant heat emitted from the GridSolv Quantum is not
expected to lead to a large vegetation fire. This is because the vegetation
around the DPS and solar pods is to be no higher than 100 mm.
Additionally, (Khan, 2021) highlights that grass of this height will not
support spread beyond 15 m.

Finally, as the solar panels meet UL 790 Class C the panel themselves can
not support combustion. Therefore, the solar panels can not generate
radiant heat which could result in fire spread to a DPS or the grass. It is
plausible that an electrical short associated with a solar panel could start a
grass fire, if the grass is dry. But noting (Khan, 2021) and that the grass will
be kept to no higher than 100 mm then grass fire spread is not expected.
Therefore, it does not seem plausible that combustion at a solar panel could
impact the PPSsdup@ies! s wapatieiba wrdanreibidethe low heat release rate

associated With th&dtsele pppase of enabling
s
h) The landscape bggﬁ m&m%aer pdds / panels. The
landscape buffepihasibegn g gel BAL-19 in this arrangement,
which relatgs hatdomasteh! isad fluxaimposing onto the solar

panel. From| studi@diipsaoteehtiar tHeashtidsl heat flux for a solar panel to
ignite is at least 26 kw/m?2 i {¥%4hg, 2015), whilst (Backstrom, 2012)
examining di uj t flux range of 31 to

34 kW/m?2. Further to this the solar panel meets Class C for UL 790:2022
(Underwriters Laboratories, 2022), and therefore it is considered implausible
for the landscape buffer, when on fire, to ignite a solar panel. The
vegetation between the landscape buffer and the solar panels is to be no
higher than 100 mm high grass and therefore could not transfer the fire
across it as noted in (Khan, 2021).

i) Site-wide CCTV to be provided support to the RMS.

j) Solar pods electrical system to be monitored for faults and issues. Where an
issue occurs, notification is to be sent to the RMS.

k) There are firefighting water tanks around the site to support local fire
brigade operations. The water tanks arrangement provides 288 kL of water
across the site in tanks that the CFA can access. As noted in CFA design
guide 2023 (Country Fire Authority (Vic), 2023), these fire water tanks are
distributed around the site so no DPS is more than 120 m from a water
supply. More details are provided in Section 6.4.

) Earth bunding mounds are to be provided around each DPS or group of DPS
to contain / restrict the flow of contaminated water across the site and off it
after a fire. This is covered in Section 6.4.

m) Procedures and training are to be developed to cover the use and
maintenance of the solar panels / pods used on site. Additionally, visual
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inspection of the solar modules after extreme weather events is to be
carried out. In addition, there shall be procedures in the case of a fire,
including to call the fire brigade upon detection and confirmation of fire.

n) Proposed risk assessment (PRA) - The PRA is based on the above being
implemented.

i) Likelihood of a solar module catching fire is considered to be improbable
as set out in Table 7.

ii) The consequences, as set out in Table 8, are seen to be moderate for
personnel as there could be slightly injured due to the fire. It is
expected that staff members will move away from any fire. The facility
consequence is minor as the fire is not likely to spread. Environmental
consequence would be minor.

iii) The risk level is determined, through Table 9, to be very low for
occupant life safety, facility, and the environment.

6.2.2 Direct current power cables to the DPS - Selected controls

a) The cables are to transit from the solar pod to DPS are underground.
b) The installati be carried out by an

SQEP. . This copied document to be made available
c) Vegetation I’OUI"Iq~ ggmgﬁﬁ&&pgf%ﬁ%mgloo mim height via mowing
21t | L

RaGQRriate grocedures and wearing
¢ ’ wi¢l restrict fire spread across
the site as well RFrorE Eé“ 1987.

d) The securit fenl%:eedé)l%lﬁlﬁedl Ul Yga¥: f?gr?ﬁysh b|| be appropriate to

purpose w 1c may reac any
keep out native anlmals and

e) Site-wide CCTV to be prowded support to the RMS.

f) There are firefighting water tanks around the site to support local fire
brigade operations. The water tanks arrangement provides 288 kL of water
across the site in tanks that the CFA can access. As noted in CFA design
guide 2023 (Country Fire Authority (Vic), 2023), these fire water tanks are
distributed around the site, so no DPS is more than 120 m from a water
supply. More details are provided in Section 6.4.

g) Procedures and training are to be developed to cover the use and
maintenance of the cables used on site. Additionally, visual inspection of the
cables after extreme weather events are to be carried out. In addition, there
shall be procedure in the case of a fire, including to call the fire brigade
when fire is detected and confirmed.

h) Proposed risk assessment (PRA) - The PRA is based on no special controls
having been implemented.

i) Likelihood of a cable fire is considered to be improbable as set out in
Table 7.

ii) The consequences, as set out in Table 8, are seen to be moderate for
personnel as the risk to electrocution has practically been removed. A
fire could result in burns and the like. The facility consequence is minor
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6.2.3 DPS

a)

b)

c)

d)

f)

9)

as the fire is not likely to spread, although at least one cable run would
be lost. Environmental consequence would be minor.

iii) The risk level is determined, through Table 9, to be very low for
occupant life safety, for the facility, and for the environment.

— Selected controls

Fire or fault with the inverter and transformer would be detected by the
GridSolv Quantum DC due to lack of supply. This is similar for the DC to DC
converter.

The GridSolve Quantum and GridSolv Quantum DC will have various fire
detection systems. The Wartsila GridSolv Quantum systems are to shut
down on fault or fire detection and send notification to remote monitoring.
The GridSolv Quantum walls to have an equivalent fire resistant level of 1-
hour.

Within the GridSolv Quantum there is to be a dry pipe deluge sprinkler
system fitted to the container. This dry pipe system is to be used by the
local fire brigade to extinguish a fire within the container, if required. The
coupling for the dry plpe sprlnkler system shall be situated on the other side
of the DPS egond connection shall be

The installation amﬂ enanee @Fs‘mclud ng the cable
connections), aré# B RHEHNEY

| n t 8
Vegetatlon Cr’Pﬁe gﬁgu%iemleuE:d lL:)éamnm eight via mowmg and

The security fence around the Fulham solar farm shall be appropriate to
keep out native animals and livestock.

Separation of solar pods to the DPS will not be less than 6 m. The remaining
side will be managed by the limited fuel load in between these systems. It is
noted that from the UL 9540A test results for the GridSolv Quantum system,
during the unit fire test at 1.2 m from the side with the fire / thermal
runaway Li-ion battery the radiant heat was less than 1.3 kW/m?2. The solar
panels are required to meet Class C of UL 790, (Underwriters Laboratories,
2022). A Class C UL 790 test has a gas flame applied to the bottom of the
solar panel within the rig for 4 minutes. Until the flaming combustion on the
solar panel has ceased the flame spread up the panel has to be less than
3.9 m, whilst sidewards spread has to be less than 0.3 m. The radiant
impact from a gas flame is more than a magnitude larger than that
expected from the GridSolv Quantum based on the UL 9540A testing.
Therefore, fire spread to the solar panels from the GridSolve Quantum
system is not plausible.

Additionally, each DPS is to be enclosed by a local soil bund to manage
contaminated fire water. This bund is to have a nominal height of 0.5 m.
This would further decrease any radiant heat transfer from a DPS fire to
solar panels. Furthermore, some DPS will have sound (absorbing) walls
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fitted, which are to have a height around 5 m and a fire resistant level of
60/60/60.

Additionally, the radiant heat emitted from the GridSolv Quantum is not
expected to lead to a large vegetation fire. This is because the vegetation
around the DPS and solar pods is to be no higher than 100 mm.
Additionally, (Khan, 2021) highlights that grass of this height will not
support spread beyond 15 m.

Finally, as the solar panels meet UL 790 Class C the panel themselves can
not support combustion. Therefore, the solar panels can not generate
radiant heat which could result in fire spread to a DPS or the grass. It is
plausible that an electrical short associated with a solar panel could start a
grass fire, if the grass is dry. But noting (Khan, 2021) and that the grass is
to be kept to no higher than 100 mm then grass fire spread is not expected.
Therefore, it does not seem plausible that combustion at a solar panels
could impact the DPS due to the separation distance and the low heat
release rate associated with these types of fires.

h) As noted in section 6.2.1, the solar panel is not expected to sustain
combustion and therefore could not generate sufficient radiant flux to lead
to a fire in the DPS.

i) All of the DRS units have been moved into the centrg of the site, so can not
be impacted byitkepigt dsapechliffdre made available

i) As the DPS lnits 478 Qsrio6meaB§ of EBAPS M ment hund, this is expected to

limit vehicle acc&%&c@mt f&&ﬁ {Rr fropt on collision.
Therefore, mpqqglﬁm\tfggfywwcﬁmﬂards are not recommended
€

to be fitted.] The docume used for any

k) Site-wide CCTV taPbeERsEsvidéeh suppbreaghthiey RMS.

) There are fitefighting water $4M428ound the site to| support local fire
brigade operations. The water tanks arrangement provides 288 kL of water
across the site in tanks that the CFA can access. As noted in CFA design
guide 2023 (Country Fire Authority (Vic), 2023), these fire water tanks are
distributed around the site, so no DPS is more than 120 m from a water
supply. More details are provided in Section 6.4.

m) Earth bunding mounds are to be provided around each DPS or group of
DPSs to contain / restrict the flow of contaminated water across the site and
off it after a fire. This is covered in Section 6.4.

n) Procedures and training are to be developed to cover the use and
maintenance of the DPS and the systems used on site. Additionally, visual
inspection of the inverter container system after extreme weather events is
to be carried out. In addition, there shall be procedure in the case of a fire,
including to call the fire brigade upon detection and confirmation of fire.

0) Proposed risk assessment (PRA) — The PRA is based on no special controls
having been implemented.

i) Likelihood of an inverter catching fire is considered to be improbable as
set out in Table 7.

ii) The consequences, as set out in Table 8, are seen to be major for
personnel as there could be injuries associated with this fire. The facility
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consequence is moderate as the fire will impact an inverter.
Environmental consequence would be minor.

iii) The risk level is determined, through Table 9, to be low for occupant life
safety, very low for the facility, and very low for the environment.

6.2.4 Alternating current power cables to the collection station — Selected controls

a)
b)

c)

d)

e)
f)

9)

h)

The cables are to transit from a DPS to collection station are off the ground.
The installation and maintenance of the cables is to be carried out by an
SQEP.

Vegetation around the cables is to be kept to 100 mm height via mowing
and spraying herbicide undertaken via appropriate procedures and wearing
correct personnel protective equipment. This is expected to restrict fire
spread across the site as well as from and to the cable.

The security fence around the Fulham solar farm shall be appropriate to
keep out native animals and livestock.

Site-wide CCTV to be provided support to the RMS.

There are firefighting water tanks around the site to support local fire
brigade operations. The water tanks arrangement provides 288 kL of water
across the dgite noted in CFA design

guide 2023 (ﬁﬁg%ﬁﬁeﬁ'@om%wwiﬁld@%ﬁaﬁﬂe se fire water tanks are
distributed iround'(fhﬂlémeiﬁlflﬁ)ﬁﬁﬂéﬁmﬁﬁg than {120 m from a water

Procedures pnd R{ BQ td'¢over the use and
. nnln an Vi1 . . .
maintenancg oFP aBIE EW gtq'l?onally visual inspection of the
ocume e used tor an

cables after eXtre%ﬁYﬁ@WﬁfcﬁYﬁE}%?{&ﬁ%W carrled out. In addition, there
shall be proredure in the casgpefigifire, including to [call the fire brigade

upon detection and confirmation of fire.
Proposed risk assessment (PRA) — The PRA is based on no special controls
having been implemented.

i) Likelihood of a cable fire is considered to be improbable as set out in
Table 7.

ii) The consequences, as set out in Table 8, are seen to be moderate for
personnel as the risk to electrocution has practically been removed. A
fire could result in burns and the like. The facility consequence is minor
as the fire is not likely to spread, although at least one cable run would
be lost. Environmental consequence would be minor.

iii) The risk level is determined, through Table 9, to be very low for
occupant life safety, for the facility, and for the environment.

6.2.5 Collection and switching stations - Selected controls

a)

b)

The installation and maintenance of the industrial electrical transmission
systems and associated structures are to be carried out by an SQEP.
Vegetation across the site is to be kept to 100 mm height via mowing and
spraying herbicide undertaken via appropriate procedures and wearing
correct personnel protective equipment. This is expected to restrict fire
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d)

f)

9)

h)

spread across the site as well as from and to the collection and switching
stations.

The security fence around the Fulham solar farm and the stations shall be
appropriate to keep out native animals and livestock. The security fencing
around the stations shall support appropriate combustible material
separation from electrical systems. Additionally, the security fence limits the
potential for a vehicle collision.

Site-wide CCTV to be provided support to the RMS.

Industrial electrical systems to be monitored for faults and fire which would
lead to notification of the remote controller.

Control rooms, switchboard room, and battery rooms to have the following
fire detection and suppression system:

i) Each control room and switchboard room shall be fitted with an
aspirating smoke detector. This is to be connected to the site’s fire
indicator panel (FIP),

ii) The battery rooms shall be monitored by a hydrogen sensor. If a
hydrogen sensor is not possible then a point type smoke detector is to
be fitted,

i) The switchboard room shall be protected with an Inergen gaseous fire
suppre$dipi sypt@mlowhichtoebtsnihdereailndivents set out in
AS 4214: 201§)r(t$tas1x!emmsswfaﬁaalﬂmg9 (Ameend 1)),

iv) There shall b i ‘ﬁ =4= C et al sttlTee baktery rooms to support
continuouslgianmnva et Q0n §egion put of the roof. On the
exhaust S'ﬁ?e‘i!ﬁquﬁ@ SVE rﬁsgaqu%*nt insically safe. If a
hydrogen sensorpsstitiedchthery bte2Qfmaf lower|flammability limit it
shall set off local and resutaghétification. Addit|onally, the mechanical
ventilatiep-system—airflowrate-is-to-increasete at least 0.3 m3 per
square metre of floor area per minute, and

v) Portable fire extinguishers shall be fitted across the control rooms,
switchboard room, and the battery rooms in accordance with
AS 2444:2001, (Standards Australia, 2001).

There are firefighting water tanks around the site to support local fire
brigade operations. The water tanks arrangement provides 288 kL of water
across the site in tanks that the CFA can access. As noted in CFA design
guide 2023 (Country Fire Authority (Vic), 2023), these fire water tanks are
distributed around the site, so no DPS is more than 120 m from a water
supply. More details are provided in Section 6.4.

Procedures and training are to be developed to cover the use and
maintenance of the systems within Collector and Switching stations.
Additionally, visual inspection of these stations after extreme weather
events is to be carried out. In addition, there shall be procedure in the case
of a fire, including to call the fire brigade upon detection and confirmation of
fire.

Proposed risk assessment (PRA) — The PRA is based on no special controls
having been implemented.
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6.2.6 Site

b)

c)
d)

e)

f)

h)

i)

k)

i) Likelihood of a fire at one of these stations is considered improbable as
set out in Table 7.

ii) The consequences, as set out in Table 8, are seen to be major for
personnel as there could be injuries associated with this fire. The facility
consequence is moderate as the fire will impact at least one Li-ion
battery container. Environmental consequence would be minor.

iii) The risk level is determined, through Table 9, to be low for occupant life
safety, very low for the facility, and very low for the environment.

buildings - Selected Controls

The buildings are to be fitted with an AS 1670.1:2018 (Standards Australia,
2018) fire detection and alarm system. This will be generally smoke
detectors, at locations where false alarms are likely then heat detectors are
to be used. Within this building there shall be portable fire extinguishers
that meet AS 2444:2001 (Standards Australia, 2001). No fire hose reels are
required; if needed this can be justified under a fire engineering report. The
building to be of Type C construction and sprinklers are not considered
necessary; if necessary the absence of sprinklers can be justified under a
fire engineerimg Teport.
Workspaces ¢qd gggqgggmﬂggpm%tﬁﬁa@g‘gglﬂgﬁigned to limit the risk of

fire and other hazgyighe sole purpose of enabling
The installation aniés mmisitematice ofdeviayiding to e done by an SQEP.

Vegetation acroggl’t"l"lléf §|E@2‘F%“é8%rk%ﬁ§§ Eﬁ"i‘lfdhrﬁm height via mowing and

spraying he'bul:lﬁledj nVlmn?néeé}tospg? rocedures and wearing
ocument mus no €

correct personnel Bﬁpﬁﬁgg'%fiﬂ‘ffﬁ?‘ﬁpéacmﬁ&s expe cted to restrict fire

spread acrops the site as weld@sfegpm and to the site buildings.

The security_fence around the Fulham solar farm anfl the stations shall be

appropriate to keep out native animals and livestock.

The separation distance between the site buildings and the stations and

solar pods is to be at least 10 m.

Site-wide CCTV to be provided support to the RMS.

There are firefighting water tanks around the site to support local fire

brigade operations. The water tanks arrangement provides 288 kL of water

across the site in tanks that the CFA can access. As noted in CFA design

guide 2023 (Country Fire Authority (Vic), 2023), these fire water tanks are

distributed around the site, so no DPS is more than 120 m from a water

supply. More details are provided in Section 6.4.

Spill kits shall be located near any and all chemical / dangerous goods

stores.

Procedures and training to be developed to cover the use and maintenance

of the building and the systems being used on site. In addition, there shall

be emergency procedures in the case of a fire, including to call the fire

brigade upon detection and confirmation of fire.

Proposed risk assessment (PRA) — The PRA is based on no special controls

ADVERTISED
PLAN
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i) Likelihood of an O&M building fire is considered to be improbable as set
out in Table 7.

ii) The consequences, as set out in Table 8, are seen to be major for
personnel as there could be injuries associated with this fire. The facility
consequence is moderate as the fire will impact the building.
Environmental consequence would be minor.

iii) The risk level is determined, through Table 9, to be low for occupant life
safety, very low for the facility, and very low for the environment.

6.2.7 Vehicle fire - Selected Controls

a) The tracks, including the perimeter road, at the Fulham Solar farm will be
covered by vegetation up to 100 mm in high. This is in accordance with the
recommendation provided in the Douglas Partner report. The tracks are to
be at least 4 m wide. There shall be rigid truck turn around points at least
every 1 km. These tracks shall meet the conditions set out in the CFA guide
2022 (Country Fire Authority (Vic), 2023). These tracks shall be
rolled/graded every 2 to 6 years depending on their condition.

b) The perimeter road® is to also makes up part of the firebreak. This firebreak

shall be at |Igast 15T wide, mctuding the perimeterijroad. The firebreak area

which is not part of fbe RREIMEETBAhimt 2SR HRYE vegetation with a
height of ug to 10fyha.sole purpose of enabling
c) Vehicles used at tlife Fuikiglor Bulnmafakrmstalhbe road worthy and

appropriate|for H?étr‘bf ] BH&@P@SH@R%H“IEQ@&'&% arried.

d) The installaHoq, g"mgm%dr%l}\wm %ntéc(%gﬁs and sjte vehicles is to be
ocument mus be used 1or any

carried out by an ﬁ%%se which may breach any

e) Vegetation across the site igépyr&zkept to 100 mm Teight via mowing and
spraying hetbici n ken vi ropri dures and wearing
correct personnel protectlve equipment. This is expected to restrict fire
spread across the site.

f) The security fence around the Fulham solar farm shall be appropriate to
keep out native animals and livestock.

g) Site-wide CCTV to be provided support to the RMS.

h) All site vehicles shall have at least one water portable fire extinguisher (3A
rating or higher) to respond to vegetation fire plus another portable fire
extinguisher for vehicle fire response.

i) There are firefighting water tanks around the site to support local fire
brigade operations. The water tanks arrangement provides 288 kL of water
across the site in tanks that the CFA can access. As noted in CFA design
guide 2023 (Country Fire Authority (Vic), 2023), these fire water tanks are
distributed around the site, so no DPS is more than 120 m from a water

supply. More details are provided in Section 6.4. ADVERTISED
PLAN

5 CFA access to the site is assumed to be based on responding to a fire. CFA successfully responds to grass fire
in this region on dirt tracks /roads as these events occur in summer, i.e., when the environment is dry. As
previously noted, the solar panels meet Class C of UL 790 and therefore will not support flaming combustion
without a significant fire input. Therefore, in a wet environment where the dirt track may not support fire truck
movement, it is implausible that the solar panel would in themselves generate a fire event requiring the
deployment of the CFA to the perimeter roads.
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j)

k)

Procedures and training are to be developed to cover the use and
maintenance of the vehicles on site. This shall include safe driving practices,
which is to set a speed limit of 20 km/hr at the site. In addition, there shall
be procedures in the case of a fire, including to call the fire brigade upon
detection and confirmation of fire.

Proposed risk assessment (PRA) - The PRA is based on the above being
implemented.

i) Likelihood of a vehicle fire is considered to be rare as set out in Table 7.

ii) The consequences, as set out in Table 8, are seen to be critical for
personnel as a death could still occur. The facility consequence is minor
as the fire is not likely to spread. Environmental consequence would be
minor.

iii) The risk level is determined, through Table 9, to be low for occupant life
safety and very low for the facility and the environment.

6.3 External Risks

6.3.1 Bushfire / grassfire — Selected controls

a)

b)

c)
d)

f)

9)

h)

The surrounding area to the Fulham Solar farm is fajfmland and a
correctional %?if}??iﬁﬁig‘?m%@ betaade fraiabishfire to occur, but a
grass fire cquld stLﬂrrtel}aec%OL%gugigg.se of ena bling
I s
Vegetation acro§§mmt&anﬁﬁmqlmm height via mowing and
spraying hefbicRignuingesn Wi aciatespgrocddures and wearing
correct personhb¢ gestert atisTthioigqexpected to restrict fire
spread acrobs the RH@OThIEHER MHEAB M Global 7-106:2023 (FM
Global, 202B) that vegetatigﬁﬂg&glﬁﬁan 150 mm wolld not be a sustained
fire hazard. Additionally, (Khan, 2021) presents numerical findings that it is
unlikely that a grass fire would spread 15 m where the grass height is no
more than 1 m with wind speed of up to 45 km/h.
Site-wide CCTV will be provided support to the RMS.
The security fence around the Fulham solar farm shall be appropriate to
keep out trespassers.
Appropriate traces across the site to support fire fighting operations, that
meet the CFA design guide 2023 (Country Fire Authority (Vic), 2023).
There are firefighting water tanks around the site to support local fire
brigade operations. The water tanks arrangement provides 288 kL of water
across the site in tanks that the CFA can access. As noted in CFA design
guide 2023 (Country Fire Authority (Vic), 2023), these fire water tanks are
distributed around the site, so no DPS is more than 120 m from a water
supply. More details are provided in Section 6.4.
Procedures and training are to be developed to cover bushfire incidents,
which are to be based on early evacuation and shut-down of the site. In
addition, there shall be procedures in the case of a fire, including to call the
fire brigade upon detection and confirmation of fire.
Proposed risk assessment (PRA) - The PRA is based on the above being
implemented.
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6.3.2  Animal managerpent —, ellﬁé:ggﬂei)%g&ggofenabﬁng

a)

b)

6.3.3 Pest management - Selected controls

i)

iii)

Likelihood of an external bushfire / grassfire impacting the site is
considered to be improbable as set out in Table 7.

The consequences, as set out in Table 8, are seen to be moderate for
personnel. The facility consequence is critical as the fire will be slower
to spread. Environmental consequence would be minor.

The risk level is determined, through Table 9, to be very low for
occupant life safety, medium for the facility, and very low for the
environment.

Proposed risk assessment (PRA) — The PRA is based on the above being
implemented.

)

i)

iii)

Likelihood of an internal grassfire impacting the site is considered to be
improbable as set out in Table 7.
The consequences, as set out in Table 8, are seen to be moderate for
personnel. The facility consequence is critical as the fire will be slower
to spread. Environmental consequence would be minor.
The risk level is determined, through Table 9, to be very low for
occupant life safety, medium for the facility, and very low for the
environfment:

This copied document to be made available

its consideration and review as

Vegetation acrogsfhst sifgalentaderkent tadQaam height via mowing and
spraying herbicRlennindentakEnwiamparopciat®8irocgdures and wearing

correct personhb¢ grstareRiaatt iprhbatsThioidakpected to restrict fire

spread acro

L theRYjfPOse which may breach any

) copyright .
The security fence around the I}’ulﬁam solar farm shall be appropriate to
keep out native animals and livestock.
The installation and maintenance of the fence is to be carried out by an
SQEP.
Procedures and training are to be developed to cover animal management
on site. Additionally, visual inspection of the fences after extreme weather
events is to be carried out.
Proposed risk assessment (PRA) — The PRA is based on the above being
implemented.

i)

i)

iii)

Likelihood of animals impacting the site is considered to be improbable
as set out in Table 7.

The consequences, as set out in Table 8, are seen to be moderate for
personnel. The facility consequence is major as cables and the like
could still be damaged, just in smaller numbers compared to the IRA.
Environmental consequence would be minor.

The risk level is determined, through Table 9, to be very low for
occupant life safety, low for the facility, and very low for the

| ADVERTISED
PLAN
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a)

b)
o)
d)

f)

Vegetation across the site is to be kept to 100 mm height via mowing and
spraying herbicide undertaken via appropriate procedures and wearing
correct personnel protective equipment. This is expected to restrict fire
spread across the site.

Regularly clean up and tidy the site of rubbish and food matter.

Set bait/traps across the site, as required.

Rodent proof mesh covering openings associated with structures on the
sites.

Procedures and training are to be developed to cover pest management on
site.

Proposed risk assessment (PRA) — The PRA is based on the above being
implemented.

i) Likelihood of pests having a significant fire impact across the site is
considered to be improbable as set out in Table 7.

ii) The consequences, as set out in Table 8, are seen to be moderate for
personnel. The facility consequence is major as cables and the like
could still be damaged, just in smaller numbers compared to the IRA.
Environmental consequence would be minor.

iii) The risk level is determined, through Table 9, t¢ be very low for

occupanThifecspietyddawntorn thedanilily aaaithviery low for the
environment.for the sole purpose of enabling

its consideration and review aA Dv E RT I S E D

6.3.4 Trespassing - Seleci (@htrlgnning process under the PLAN

a)

b)
c)

d)

e)

f)

Planning and Environment Act 1987.

The security fe;l;mllceedé)lgélﬁlﬁedl _“ﬁ}fﬂgﬁf %'Sféjrf?é‘r%lysh hll be appropriate to
purpose which may breach any

keep out trgspassers. copyright

Site-wide CCTV will be provided support to RMS.
There shall be sign on the perimeter fence stating, ‘"NO TRESPASSING'.
These signs shall be fade and corrosion resistant, made from metal and
mechanically fixed to the fence. The letters shall be at least 50 mm in height
and the letter colour black and the background white.

The installation and maintenance of the fence and monitoring system is to
be carried out by an SQEP.

Procedures and training are to be developed to cover trespassers on site.
This is to include calling the Police.

Proposed risk assessment (PRA) — The PRA is based on the above being
implemented.

i) Likelihood of trespassers impacting the site is considered to be
improbable as set out in Table 7.

ii) The consequences, as set out in Table 8, are seen to be moderate for
personnel as there quickly move to a place of safety. The facility
consequence is major as arson or the similar could be undertaken.
Environmental consequence would be minor.

iii) The risk level is determined, through Table 9, to be very low for
occupant life safety, low for the facility, and very low for the
environment.
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6.3.5 Lightning strike — Selected controls

a)

b)

o)
d)

e)

f)

9)

The separation distance between adjacent systems to limit the potential for
fire spread.

Vegetation across the site is to be kept to 100 mm height via mowing and
spraying herbicide undertaken via appropriate procedures and wearing
correct personnel protective equipment. This is expected to restrict fire
spread across the site.

Site-wide CCTV to be provided support to RMS.

There are firefighting water tanks around the site to support local fire
brigade operations. The water tanks arrangement provides 288 kL of water
across the site in tanks that the CFA can access. As noted in CFA design
guide 2023 (Country Fire Authority (Vic), 2023), these fire water tanks are
distributed around the site, so no DPS is more than 120 m from a water
supply. More details are provided in Section 6.4.

The solar farm to be designed and certified to meeting lightning protection
and surge protection requirements.

Procedures and training are to be developed to cover the response to a
lightning strike. In addition, there shall be procedure in the case of a fire,
including to|call the fire brigade upon detection and |confirmation of fire.

Proposed rigH missesgsisuidciiReh) to DeenARA 4sbkdge| on the above being
implementef. for the sole purpose of enabling

1 S
i) Likelihgod W&Hﬁﬂ:ﬂ%ﬁg% cqurse damage is
consicereq i P MIRINRE At it Yol 7.
ii) The con sequeﬂgﬁﬁ,sg%@gh%;%;r@ﬂlﬁzg,yare seen to be major for
personnel as there coulghperiplgries. The facility consequence is
moderJltg as an item could still be lost. Environimental consequence
would be minor.

iii) The risk level is determined, through Table 9, to be low for occupant life
safety, very low for the facility, and very low for the environment.

6.3.6 Boundary fire - Selected controls

a)

b)

c)
d)

Landscaping along the Fulham solar farm is presented at Figure 21, whilst
Figure 23 sets out the proposed planting schedule. This landscaping shall
include a 15 m wide firebreak. This firebreak shall consist of vegetation that
will be no higher than 100 mm.

Vegetation across the site is to be kept to 100 mm height via mowing and
spraying herbicide undertaken via appropriate procedures and wearing
correct personnel protective equipment. This is expected to restrict fire
spread across the site. Site-wide CCTV to be provided support to RMS.
Site-wide CCTV to be provided support to RMS.

There are firefighting water tanks around the site to support local fire
brigade operations. The water tanks arrangement provides 288 kL of water
across the site in tanks that the CFA can access. As noted in CFA design
guide 2023 (Country Fire Authority (Vic), 2023), these fire water tanks are
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f)

distributed around the site, so no DPS is more than 120 m from a water
supply. More details are provided in Section 6.4.

Procedures and training is to be developed to cover the response to an
incident along the boundary of the site. This is to include when to call the
fire brigade.

Proposed risk assessment (PRA) - The PRA is based on the above being
implemented.

i) Likelihood of a boundary fire to the site is considered to be improbable
as set out in Table 7.

ii) The consequences, as set out in Table 8, are seen to be moderate for
personnel as there could be slightly injured due to the fire. The facility
consequence is moderate as the fire is not likely to spread.
Environmental consequence would be minor.

i) The risk level is determined, through Table 9, to be very low for
occupant life safety, facility, and the environment.

6.3.7 Aviation crash

a)

b)

c)
d)

e)

Vegetation aeressthe-site-is-to-bekeptteo100—+nm-height via mowing and

spraying her; ciléjceoul%%e&t)%llil%rénv%a&p&% g%tvea agi:e gdures and wearing

correct personnel ﬁl;oﬁgecgb\ig ﬁﬂ‘ﬂﬁ’s@ﬁf‘&nlﬁﬁlf expected to restrict fire
spread acrops the jgiteonitaewit enGlaiM-doide provided support to RMS.
There are fifefightihgfwatanbardkpraresmuntiee dite to| support local fire
brigade operat&f@‘%%%@ﬁﬁﬁﬂ%ﬁ ditiht provides 288 kL of water
across the gite %%%%?g‘ﬁ{%ﬁﬁ?& Sa cfcoersgn%\s noted in CFA design
guide 2023 (CounFry ?ﬁg Alé g\;ﬁ:%f 20213), thase fire water tanks are
distributed @round the site, so no DPS is more than (120 m from a water
supply. More details are provided in Section 6.4.

Site-wide CCTV to be provided support to RMS.

Procedures and training are to be developed to unexpected incidences that
impact the site. This is to include when to call the fire brigade.

Proposed risk assessment (PRA) — The PRA is based on the above being

implemented.

i) Likelihood of an aviation incident impacting the site is considered to be
rare as set out in Table 7.

ii) The consequences, as set out in Table 8, are seen to be major for
personnel as there could be nearby. It is not expected that staff would
be directly impacted by this incident. The facility consequence is major
as the fire is not likely to spread but the initial event likely to affect
multiple parts of the site. Environmental consequence would be minor.

iii) The risk level is determined, through Table 9, to be very low for
occupant life safety, facility, and the environment.

ADVERTISED
PLAN
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6.4 Details on Control Measures

6.4.1 Figure 11 presents the proposed arrangement for the site to provide appropriate
control measures, including water tank for fire fighting and local earth bunding
to limit contaminated water run off. Specifically, this figure presents:

a) Additional emergency access gate at the south-west corner,

b) There are firefighting water tanks around the site to support local fire
brigade operations. The water tanks arrangement provides 288 kL of water
across the site in tanks that the CFA can access. As noted in CFA design
guide 2023 (Country Fire Authority (Vic), 2023), these fire water tanks are
distributed around the site, so no DPS is more than 120 m from a water
supply, and

c) Earth bunding mounds are to be provided around each DPS or group of DPS
to contain / restrict the flow of contaminated water across the site and off it
after a fire. Figures 16 to 20 present the arrangements of the earth bunding
mounds. .

6.4.2 All personnel associated with the site shall receive basic training that covers:

a) Site and operational risk and hazards,

b) Emergency rﬁgﬁ%i%?@rﬂo%‘@gn%%%ﬁgﬂﬂﬁﬁ&“l% procedures that includes

urpose o1 ena
the how to Winders anclj1 what indd EIS occurﬁng,
1tS consiaeration and review a

c) How to opefator,systemsiasanciaiestwithneatgency response, including the
fitting of pefsorifighpirataatdVieneiivipneantict 1987.

d) Safe and apprépeisiewtmsaigewt ohehticsisl dadagangerous goods,

e) Location of first aiBUkKRESE M thER S MEYERY respohse equipment, and

f)  Meaning of pushfire risk Ieve?s?ynght

6.4.3 All personnel are to annually demonstrate the above knowledge as well as the
site undergo a fully exercise. Involvement of the local fire brigade should be

considered. ADVERTISED

6.4.4 Proposed fire fighting scheme for the DPS is as follows: PLAN

a) If the fire only involves the inverter and transformer and / or the DC to DC
converter then standard fire fighting procedure for industrial electrical
systems should be applied, including shut down of the DPS and cooling of
the GridSolv Quantum components.

b) If the fire only involves the GridSolv Quantum DC this is to be confirmed by
checking for hot spots with the forward looking infrared (FLIR) camera. The
DPS is to be shut down and all its components to be cooled down. The
standard fire fighting procedure for industrial electrical systems should be
applied.

c) If the fire involves a GridSolv Quantum but there are no signs of combustion
on the outside, then shut down the DPS, confirm the internal temperature
from the GridSolv Quantum DC or from the RMS, and the external
temperature via the FLIR. If all of the temperatures are below 68°C then do
not use the internal dry pipe sprinkler. Instead, apply continuous cooling to
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the GridSolv Quantum units and review the temperatures every 10 mins.
Once temperature is below 30°C stop cooling.

d) If the fire involves a GridSolv Quantum and the internal temperature is
above 68°C, and there may be signs of combustion on the outside, then
shut down the DPS, connect to the correct dry pipe coupling and discharge
sprinklers for approximately 10 mins whilst continuously cooling the
GridSolv Quantum units. Review the temperatures and continue to apply
sprinkler and cooling in 10 mins intervals until the internal temperature is
below 30°C.

e) If the fire involves a GridSolv Quantum and the deflagration panel has blown
out, then shut down the DPS. Apply cooling water continuously across the
GridSolv Quantum units and consider protection of adjacent equipment,
buildings and infrastructure. Review the temperature via the FLIR every 10
mins and continue until temperature is below 30°C.

6.5 Revised Fire Safety Permit Details

6.5.1 Table 5 providers all the fire safety related permit requirements and the
comments on them related to this RMP.

Table 5: Permit Detail eview

Initial Permit Details

32. Any high value or electri

should be installed at gr abﬁ%(?tm planning 1 r6eRfrmedePYAusNet.
millimetres above the ex'sq’?glﬁﬁ?&nﬁld Environment Act 1987.
surface level. The document must not be used for any

38. Before development plans argensieseeshich maRYPehah hagn developed.
under condition 1, a rigk management plgg}yyright
(RMP), incorporating a|risk assessment, must
be prepared in conjunctiomrwithrtheTetevart
fire authority. The RMP must:

a. Be prepared with consideration to CFA’s It is believed that this RMP has been
Guidelines for Renewable Energy Facilities prepared in line with that guideline, as well
(the current version at the time of preparing as being updated to the current guideline.
the RMP).

b. Specify an appropriate fire break width The fire break is 15 m wide and due to the
around the facility perimeter, between any soil type it will be covered by vegetation with
landscape buffer/screening vegetation and a height no greater than 100 mm. As

solar panels, battery energy storage systems | mentioned above and with consideration of
(and related infrastructure). The width of the | (Khan, 2021) this arrangement is not
perimeter fire break must be a minimum of expected to support fire spread. The

10m, and at least the distance where radiant | perimeter road is part of this fire break.
heat flux (output) from the vegetation does The landscape buffer shall have a BAL of 19
not create the potential for ignition of on-site | 55 set out in the simple method in AS 3959.
infrastructure. Therefore, the maximum radiant flux which
would impact the solar panel and other
structures is 19 kW/m?2. Although it may be
possible for the landscaping buffer to

DVERTISED generate a radiant flux of 19 kW/m? at these
A items, as this buffer will only have a depth of
PLAN 5 m it would have a shorter duration than
that AS 3959 is based on.
The solar panels will at least meet class C of

UL 790. Under this standard test gas flame is
applied to the solar panel to see if ignition as
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ADVERTISED
PLAN

well as fire spread occurs. The flame
temperature is 704°C, which is a significantly
greater thermal input than could be expected
from any fuel load at this site.

Additionally, solar panels have generally been
found to have a critical flux of at least

26 kW/m2,

Therefore, for solar panels it is foreseen that
if the landscape buffer was combusting that
this would not result in the panel igniting or
supporting fire spread through into the site.

Similar other structures / materials generally
have a critical heat flux higher than

20 kW/m?, therefore the chance of fire
spread is unlikely.

c. Specify appropriate fire break widths between
battery energy storage systems (and related
infrastructure) and solar panels. The width of
the fire breaks must be at least the distance
where radiant heat flux (output) from the
battery energy storage system fully involved
in fire does not create the potential for
ignition of adjacent infrastructure (including
other battery energy storage systems) and
vegetation.

The GridSolv Quantum unit has been tested
to UL 9540A up to and including unit testing.
This testing demonstrated that thermal
runaway of a single Li-ion cell did not lead to
propagation across its module, rack, or single
unit. During the unit test heat flux was
measured at 1.2 m from the unit with the
thermal runaway. Due to the equivalent 1-
hour fire rating of the walls, the heat flux
never meets 1.3 kW/mZ2. Due to this fire
spread due to radiant heat is not expected.

d. Identify and assess controls for the
management of onsite and offsite risks at the
facility, including but not limited to:

i. Battery chemistry and technology risks
including thermal runaway, off-gassing, toxic
smoke.

ii. Electrical equipment faults.

iii. Fire spread between battery containers.

iv. Grassfire/bushfire to and from the battery
containers.

v. Ember attack to the battery containers.

vi. Radiant heat and flame contact to the battery
containers.

vii. Physical/mechanical damage to battery
containers.

viii. Radiant heat from battery containers fully
involved in fire as an ignition source (to other
battery containers, site infrastructure, on-site
buildings, site boundary and vegetation).

ix. Related dangerous goods storage and
handling including transformer oil/diesel
spills/leaks, refrigerant gas releases.

This copied document to be made available

for the sole purpose of enabling
its consideration and review as

part of a planning process under the

Planning and Environment Act 1987.

The document must not be used for any
purpose which may breach any
copyright

This RMP considers onsite and offsite fire
risks and demonstrates that there are
manageable. To the specific points the
following are provided:

i. As noted from the UL 9450A test results
the off gassing is principal volatile and
flammable gases. All gases will be
vented from the unit.

ii. System monitoring will permit the
detection of electrical equipment faults
and notification at the RMS.

iii. The UL 9450A test demonstrated this
did not occur. Both walls of adjacent
GridSolv Quantum have an equivalent
fire resistant level of 1-hour.

iv. Bushfire is unlikely at the site, although
a grassfire is possible. The GridSolv
Quantum fire resistant walls represents
a higher level of fire protection than
required for building within a BAL-19
area. Equally the fire resistant walls
lower the potential for a fire within the
GridSolv Quantum to spread to the
surrounding vegetation.

v. The GridSolv Quantum is a metal box
that will have appropriate metal mesh
as such, ember attack is not able to
affect.

vi. The walls of the GridSolv Quantum have
equivalent fire resistant level of 1-hour.
Therefore, for radiant heat and flame to
be an issue the thermal load and its
duration would need to be greater than
that in the test. In this situation the fire
brigade would have been called out to
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This copied document to be made available

for the sole purpose of enabling
its consideration and review as

part of a planning process under the

Planning and Environment Act 1987.

The document must not be used for any
purpose which may breach any
copyright

ADVERTISED
PLAN

respond to this external fire event as
well as shutting down the DPS.

The GridSolv Quantum will be protected
by it being seated on concrete pads and
that on most sides there is limited
access to due to the local earth bund
which remove the potential fort a front
one collision. Plus, the site’s speed limit
is restricted to 20 km/hr.

viii. From the UL 9450A unit test this is
deemed improbable event. If a larger
fire / thermal runaway propagation
event was to occur there is an internal
dry pipe sprinkler system that can be
used to thermal manage the conditions
within the unit as well as potential
knock down the fire within it. If the fire
did break out of the unit this would be
at the deflagration panel on the roof.
The closest item to these units is the
solar panel. As the solar panels are
positioned below the roof of the unit
and meet Class C of UL 790 it is
unlikely that combustion would occur.
The fire brigade would have the ability
to lob water into the unit via the
opening due to the blown out
deflagration panel.

ix. The dangerous goods on site relate to
transformer oil and diesel. Significant
quantities of these combustible liquids
are not located near the GridSolv
Quantum. Standard procedures for
managing these items shall be applied.

Vii.

e.

Provide an evidence-based determination of
the effectiveness of the risk controls against
the identified hazards/risks.

The main evidence is that the solar panel
meets Class C UL 709 and the GridSolv
Quantum passed UL 9450A unit test. The
parameters presented from these tests have
been used to justify the lack of fire spread
risk.

f. Identify battery safety and protective systems

including battery management systems,
monitoring systems, overcharge detection,
off-gas detection, pressure relief systems,
thermal detection, smoke detection, gaseous
or extinguishing agent (suppression)
systems, refrigeration/cooling systems,
visual and audible warning systems.

These are covered throughout the RMP.

g. Be developed or peer-reviewed by a suitably This RMP has been developed by RED Fire

qualified, independent third party. Engineers who are suitably qualified and an
independent party from the developer.

40. Solar facilities are to have a minimum 6 The separation distance between solar pods
metre separation between solar panel banks. | is 3.6 m, whilst for solar banks is 6.0 m or
A bank of solar panels may be that greater. This is shown in Figure 11.
connected to a single power conversion
unit/inverter.

41. The area under solar arrays must consist of This is met and noted in the RMP.

non-combustible material such as mineral
earth, crushed rock, or vegetation managed
to no more than 100 millimetres. Managed
vegetation may include localised crops of
root vegetables or other plants with low
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flammability, planted to ensure that no part
of the plant extrudes from underneath panel
banks.

Siting and Design for Battery Energy Storage
Systems

Note: CFA acknowledges that the proposed
battery installation includes a 20-container
AC coupled battery installation in the south-
east of the subject site, and 69 DC coupled
batteries (in groups of three) located in the
separation areas between solar pods/zones.

This arrangement is no longer being applied.

ADVERTISED
PLAN

42. Facilities with battery energy storage
systems must be designed to separate
battery containers/enclosures to a distance
that prevents radiant heat exposure from
igniting:

This is covered within the RMP.

a. Other battery containers/enclosures (battery
to battery ignition).

Demonstrated by the UL 9540A unit test.

b. Related system infrastructure (power
conversion equipment, substations, etc.).

Not expected to impact the DC to DC
converters based on the UL 9540A unit test.

c. Buildings and structures.

No building or structures near the GridSolv
Quantum units.

d. Vegetation, both on-sit¢
including screening veg
for radiant heat impact
vegetation must be reg
prevents ignition of ba

and off-site,
etation. The potential

1Bk <upies
tery inftasusideration

ent t
uced tps thosiolggrurpd

Already covered abpve.

0 be made available
se of enabling
and review as

43. The AC coupled batter

y enlg
systems must be: nnlng and Envir

y dgrglanning erl%efé

gh/e de
nment

5ign

1 llC uULulllClll lllubl I

sonabl
eypfao em yr

a. Located so as to be rea
site vehicle entrance (9
vehicles).

ergenc
cop

Hch mad8r&pa1Iaa5/e

Et beused 101 amny

ht

uitabl
b. Located so that the site entrance and any fire
water tanks are not aligned to the prevailing
wind direction (therefore least likely to be
impacted by smoke in the event of fire at the
battery energy storage system).

Not Applicable, but fire water tanks spread
across the site.

44, All BESS facilities must be:

a. Provided with an in-built fire detection and
suppression system in each battery
container/enclosure. Where these systems
are not provided, additional measures to
effectively detect and/or suppress fires within
containers must be detailed within the Risk
Management Plan.

As noted in the RMP the GridSolv Quantum
have smoke and hydrogen detectors and a
dry pipe sprinkler system.

b. Provided with suitable ember protection to
prevent embers from penetrating battery
containers/enclosures.

Openings in the GridSolv Quantum are to
have appropriate protection against ember
attack.

c. Provided with a suitable access road for
emergency services vehicles to and within
the site, including to battery energy storage
system(s) and fire service infrastructure.

There are tracks across the entire site that
connect with each DPS and the collector and
switching stations.

d. Installed on a non-combustible surface such
as concrete.

The GridSolv Quantum will be located on a
concrete pad.

e. Provided with adequate ventilation as per the
manufacturer’s requirements/the Safety Data

The GridSolv Quantum will be implemented in
accordance with the manufacturer’s
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Sheet(s) for the BESS and/or any relevant
national or international standards.

requirements. This includes the ventilation
and the water chiller system.

f. Provided with underground (buried) cabling
and enclosed wiring, except where required
to be above-ground for grid connection.

Cabling within the DPS and across the site
will be enclosed / buried.

g. Provided with impact protection to at least the
equivalent of the W guardrail-type barrier,
installed in accordance with the
manufacturer’s instructions.

The GridSolv Quantum are protected from
collision by the concrete pad and that they
are surrounded by earth mounds. This
removes front on collision risk and with site
speed limits significantly reduces sideswipe
collision force.

h. Provided with appropriate spill containment
(bunding or otherwise) that includes
provision for management of fire water
runoff.

Each DPS is to be surrounded by an earth
mound bunding arrangement.

45. Landscaping/vegetation (buffers, screening
or otherwise), to be planted under a
requirement of any permit, with a width of
greater than 15 metres must be designed in
consultation with CFA.

The landscape buffer is to have a width of
approx. 5 m.

46. For BESS facilities at unmanned sites,
appropriate monitoring and intervention
measures must be provided to ensure that

Each GridSolve Quantum DC has a fire panel
for the GridSolv Quantum connected to it. On
detection of fire conditions, as well as faults

any shorts, faults, off-§assing, temperature
increases above normgl.parameter
R men to

and abnormal cond|tions within the unit,
rﬁatl ica |on w1| E’i gent to RMS. This will lead
t3% fesh

equipment failures wi
ignite or propagate fird are ra Hlﬁl‘?d%h‘ﬁm%ﬂ”p(
and controlled, and any off-gdésie@nsfesiagion

or fire is notified to 000 impectiatefyplanning p

bnse to the specific issue,
Sthe ]éﬂglng 00D, where appropriate.
and review as

rocess under the

47. The provision for dired
the fire brigade for BE$S
systems must be consi

t a !ﬂﬂ%‘&%t%?‘w'é‘é’ "

Hered. purpose which m
copyri

nmgnsvégt J)%gldere( however as the site is
ot R HEeed MR aA®Bntrolled by RMS, the
BPUERORARY investigate the cause of alarms
hhd determine whefher a fire has occurred
before calling 000. As this is a Country Fire

Authority area, review by the RMS team is
considered important to limit false call outs.

48. A fire protection system suitable for the risks
and hazards at the facility must be provided.

The facility is to be provided with at least
288 kL of fire water for operations. There are
monitoring and detection systems associated
with the solar panels, DPS, collector and
switching stations and the site building. The
site is also to be covered by CCTV cameras.
Finally, the switchboard room are to be
covered by an Inergen system.

49. For the AC coupled battery installation, the
fire protection system must be designed in
line with the requirements of AS 2419.1-
2005: Fire hydrant installations, Section 3.3:
Open Yard Protection. For the purposes of
determining system requirements, the ‘area’
referenced within AS 2419.1-2005 may be
considered that of the battery installation,
including the fire break around the battery
infrastructure, rather than the entire area of
the yard or site.

AC coupled batteries are no longer within the
design.

ADVERTISED
PLAN

50. The fire protection system for the AC
coupled battery installation must include at a
minimum, a fire water supply in static
storage tanks of a quantity no less than

AC coupled batteries are no longer within the
design.

144,000L or as per the provisions for Open
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Yard Protection of AS 2419.1-2005, flowing
for a period of no less than four hours,
whichever is the greater.

a. The quantity of static fire water storage is to

be calculated from the

required to flow from AS 2419.1-2005, Table
3.3. (E.g., For battery installations with an

aggregate area of over

metres, 4 hydrant outlets are required to
operate at 10 litres per second for four
hours, which equates to a minimum static
water supply of 576 kilolitres.)

AC coupled batterie

number of hydrants design.

27,000 square

P

s are no longer within the

ADVERTISED

LAN

b. The fire water supply must be located so as to
be reasonably adjacent to the AC coupled

battery energy storage

accessible without undue danger in an
emergency (e.g., fire water tanks are to be
located closer to the site entrance that the

battery energy storage

AC coupled batterie
design.
system and shall be

system).

s are no longer within the

c. The fire water supply must comply with AS
2419.1-2005, Section 5: Water Storage.

AC coupled batterie
design.

s are no longer within the

51. In addition to the fire water provided for the
AC coupled battery installation, the fire

protection system for t

This has been met.

e DC coupled hattery

installations must inclu
fire water supply in sta
aggregate quantity no
litres.

de at a minimum, a
tichstagR daisSu@h @t t
ess thagy 14¢ -0 purpe

1S consi

0 be made available
se of enabling

52.

This quantity must be
minimum of three stat
comply with AS 2419.1
Water storage, located
within the facility. Theg
include the primary an

C WikmidRksath@Enviroianks aqossshe sit
-2§%e RRGHABN? ‘must not be used for any
at Striﬁﬁ?ﬁo@&?ﬂﬁ@ﬁ may breach any

e locations are rioht
] secondary entral

to the facility, and else

provided @caoskaning préteasaindee the disfribution of fire water

e as set out in Figure 11.

amhere in consultation

with CFA.

53. Static fire water tanks are to be positioned
at least 10 metres from any infrastructure

(electrical substations,

equipment, battery energy storage systems,

etc.).

All fire water tanks

power conversion

are located 10 m from the

DPS and the collector station. These fire
water tanks may be as close as 2 m from
solar panels. All wiring from the solar panel /
pods are to be directed away from the fire
water tank. The fire water tanks manifold /
discharge connection shall be on the opposite
side of the tank from the solar panels.

54. Fire water access points must be clearly

identifiable and unobst
efficient access.

It is intended that t
ructed to ensure

he fire water signs and

arrangements called up in (Country Fire
Authority (Vic), 2023) shall be applied.

55. Any static fire water storage tank(s) must

be:

a. Above ground water tank(s) constructed of

concrete or steel.

The tanks are to be concrete or steel.

b. Capable of being completely refilled
automatically or manually within 24 hours.

hours.

Refilling is to be done manually, and it is
intended that this will be achieved within 24

c. Provided with a hard-suction point, with a 150
millimetres full bore isolation valve, equipped
with a Storz connection, sized to comply with
the required suction hydraulic performance.

(Adapters that may be

required to match the

Each fire water tank is to meet these
requirements. The fire water tank and vehicle
hardstand may be on a common crushed rock
base. There is to be a vehicle hard stand
within 4 m of the tank discharge point and in
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connection are 125 millimetres, 100
millimetres, 90 millimetres, 75 millimetres,
65 millimetres Storz tree adapters with a
matching blank end cap provided.) The hard-
suction point must be:

i. Positioned within 4 metres to a hardstand area
and provide a clear access for emergency
services personnel.

ii. Protected from mechanical damage (e.g.,
bollards) where necessary.

the direction of the DPS units that are
protected by that tank.

ADVERTISED
PLAN

d. An all-weather road access and hardstand
must be provided to the hard-suction point.
The hardstand must be maintained to a
minimum of 15 tonne GVM, 8 metres long
and 6 metres wide or to the satisfaction of
the relevant fire authority.

The hardstand is planned to be crushed rock
of the sized set out. The access tracks are
intended to be covered in vegetation.

e. The road access and hardstand must be kept
clear at all times.

This shall be achieved.

f. Where the access road has one entrance, a 10
metre radius turning circle must be provided
at the tank.

The site has a loop / interconnected road
system.

g. An external water level indicator must be
provided to the tank and be visible from the

This shall be provided.

hardstand area.

h. Signage indicating ‘FIRE
capacity must be fixed

WISTERp iedddtvehaerkt €
to eackpiagie sole purpg

oTindsnsindd deaplechlided.

se of enabling

i. Signage must be provided at tH&srroReideration
entrance to the facility

indpatinef thplanning prggess under the

apdEevig¥bashall be

provided at each access

direction to static watef tadgsning and Env1r nment Act 1987,
56. Construction of a per|rnelr:lélt]q'c9§<f%]:?flg must o'%é&y
width of no less than 4] metreB Wb trBich m reac any

perimeter fire break. copyri t

57. Roads including on-sit
to:

c dlLCSS L[deb, dlrc

. Be of all-weather construction and capable of
accommodating a vehicle of 15 tonnes.

The tracks are to be covered in vegetation
with a height up to 100 mm and
rolled/graded every 2-6 years.

b. Where roads are constructed roads, they are
to be a minimum of 4 metres in trafficable
width with a 4 metre vertical clearance for
the width of the formed road surface.

Roads are not being constructed.

. Be of average grade no more than 1 in 7
(14.4% or 8.1°) with a maximum of no more
than 1in 5 (20% or 11.3°) for no more than
50 metres.

This shall be met.

. Where there are dips in the road, they are to
be no more thana 1 in 8 (12.5% or 7.1°)
entry and exit angle.

This shall be met.

. Roads must incorporate passing bays at least
every 600 metres, which must be at least 20
metres long and have a minimum trafficable
width of 6 metres. Where roads are less than
600 metres long, at least one passing bay
must be incorporated.

This shall be met.

-

. The provision of at least two but preferably
more access points to the facility, to ensure

Five access point are to be provided.
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safe and efficient access to and egress from
areas that may be impacted or involved in
fire. The number of access points must be
informed through a risk management
process.

g. Where a single point of access is proposed, a
suitable turning arrangement at the end of
the internal access road must be provided,
such as a turning circle of 10 metre radius or
T-turn arrangement.

The tracks on site makes a loop and
interconnect each other. Where dead ends
are formed then a turning circle arrangement
is to be included.

58. Road networks must enable responding
emergency services to access all areas of the
facility.

They do.

59. BESS facilities are to be inspected regularly
for any signs of mechanical damage to the
external containers/enclosures and any
accumulation of materials (including leaf
litter) in or within 10 metres of the system.
Any identified issues must be immediately
remedied.

This is included within the RMP.

ADVERTISED
PLAN

60. BESS facilities are to be regularly serviced
as per the manufacturer’s specifications to
ensure that all safety and protective systems

This shall be implemented.

are in effective working-arder
61. Fire breaks of a width C|f|ed in the Risk This sh(:ill be |m%le rmented.
Management Plan mu s[ﬁ ¢4 dogument to be made available

around:

- its-consi
a. The perimeter of the fa

or the sole purpg

se of enabling

'I'tybart of a planning g rg@gssnﬂﬁaetﬁgplemented.

b. Containers and infrastrictugong@smd Enviromihinghatt B@8mplemented.

facilities. The document must

ot be used for any

62. Fire break(s) must:

purpose which may breach any

a. At the perimeter, commnience from the

Cup.yl'

1 P
11

This shall be implerhented.

boundary of the facility orfrom the
vegetation screening (landscape buffer)
inside the property boundary.

b. Be constructed using either mineral earth or
non-combustible mulch such as crushed rock.

This is not appropriate for the soil type and
would lead to erosion issues. Therefore, the
firebreak is expected to be 15 m wide and
covered by vegetation of no more than

100 mm in height.

c. Be free of vegetation, including grass, at all
times.

This is not appropriate for the soil type and
would lead to erosion issues. Therefore, the
firebreak is expected to be covered by
vegetation of no more than 100 mm in
height.

d. Be free of all combustible and extraneous
materials at all times (e.g., this area must
not be used for the storage of materials or
the placement of infrastructure of any kind).

This shall be implemented.

63. Grass within the facility must be maintained
at below 100 millimetres in height during the
declared Fire Danger Period.

This shall be implemented.

64. All plant and heavy equipment must carry at
least a 9 litre water stored-pressure fire
extinguisher with a minimum rating of 3A, or
firefighting equipment as a minimum when
on-site during the Fire Danger Period.

This shall be met.
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65. Long grass and/or deep leaf litter must not
be present in areas where plant and heavy
equipment will be working.

This is expected to be appropriately
managed.

69. Prior to the commissioning of the facility, an
Emergency Information Container must be
installed at each road entry to the site. The
container must:

This shall be done.

a. Be painted red and marked ‘EMERGENCY
INFORMATION' in white contrasting lettering
not less than 25 millimetres high.

This shall be done.

b. Be installed at a height of 1.2 metres to 1.5
metres above ground level.

This shall be done.

c. Be unobstructed and accessible with a fire
brigade standard 003 key.

The local CFA unit is expected to be provided
with a key specific for this site.

d. Be maintained to ensure that the information
within is current and accurate, and that the
container remains accessible (e.g., clear of
vegetation and infestations, and clearly
identifiable).

This shall be done.

e. Contain emergency information for the
facility, including:

General Information:

i. A description of the facility, its infrastructure
and operations.

ii. Site plans that include the layout of the entire
site, including any buildings, internal roads,
infrastructure, fire detection and protection
systems and equipment, dangerous goods
storage areas (including BESS facilities and
inverters), substations, grid connections,
bunds, drains and isolation valves, site
neighbours and the direction of north.

iii. Details of smoke and fire detection, fire
suppression (including the quantity of any
on-site fire water supply and related
infrastructure) warning and alarm systems at
the facility.

iv. Contact details for site personnel and/or
facility operators, regulatory authorities and
site neighbours.

v. Procedures for management of emergencies,
including evacuation, containment of spills
and leaks, and fire procedures (including
bushfire/grassfire).

vi. A manifest of dangerous goods (if required)
as per Schedule 3 of the Dangerous Goods
(Storage and Handling) Regulations 2012.

vii. Safety Data Sheets (SDS) for any dangerous
goods stored on-site, including batteries.

This is to be created and maintained over the
lifecycle of the site.

This copied document to be made available

for the sole purpose of enabling
its consideration and review as

part of a planning process under the

Planning and Environment Act 1987.

The document must not be used for any
purpose which may breach any
copyright

ADVERTISED
PLAN

Solar Facilities:

i. Specifications for safe operating conditions for
temperature and the safety issues related to
electricity generation, including isolation and
shut-down procedures if solar panels and
related infrastructure are involved in fire.

This is to be created and maintained over the
lifecycle of the site.

Battery Energy Storage Systems:

This is to be created and maintained over the
lifecycle of the site.
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i. Specifications for safe operating conditions for
temperature.

ii. Schematics and technical data for BESS
containers.

iii. Details of the hazards for the BESS, including
thermal runaway, electrical safety hazards,
explosion hazards, dangerous goods hazards
(including off-gassing), and the effects of fire
on the BESS.

iv. Details of battery monitoring systems and
safety systems, including battery smoke and
fire detection systems, fire suppression
systems, thermal detection, gas detection
and pressure relief systems, cooling systems,
and warning and alarm systems at the
facility.

v. The shut down and/or isolation procedures if
the batteries are involved in fire.

P

ADVERTISED

LAN

6.6 CFA response to Risk Management Plan

6.6.1 Version D2 of the Risk Management Plan was submitted

to CFA on 14 March

2024. On 4 April 2024, CFA provided their response. Table 6 presents the

s CFA have with the RMP and associate

This copied document to be made available
for the sole purpose of enabllng
GFA isgd@8nsideration and review as

Discussion and Ru spon

1. The Risk Management

Jection ﬁas& °
supporting documents) prv:l‘ Heagnt | 5 Yavé USH j‘ef EXZE
specifications of the proposed baft8Fpo0se which'may breach any
energy storage system. CKA’s expectation copyright

outstanding issu
response.

Table 6: Response to
CFA Issues

d discussions and

ted to note that the
MWh.

is that:

a) The anticipated (aggregate) capacity of
the BESS across the facility is detailed
within the RMP.

2. The Risk Management Plan details a fire
water supply of maximum 220kL for the
facility, incorporating a wholly
decentralised BESS arrangement.

CFA's expectation is that:

a) A minimum of (aggregate) 288kL
dedicated fire water supply is provided
across the facility.

In discussions with CFA, the need for this
requirement was better understood. The available
water supply has been modified so that an
aggregate of at least 288 kL is supported.

b) The fire water supply consists of tanks
of no less than 45kL effective capacity.

Figure 11, demonstrates that this is achieved.

c) Fire water tanks are located:

i. At the main vehicle entrance to the site
and at least one other entrance; and

ii. Within 120m of each battery energy
storage system in accordance with CFA’s
Design Guidelines and Model
Requirements for Renewable Energy
Facilities v4 2023, Section 4.2.2: Facility
Design - Firefighting Water Supply,
Battery Energy Storage Systems

The arrangement of fire water tank, fire truck
location, and associated distances were discussed
with CFA. This permitted a better understanding of
this requirement, including that a fire water tank
could cover more than one DPS unit. The updated
arrangement of the site meets this requirement.
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(Decentralised) and/or to the satisfaction
of CFA.

The Risk Management Plan (and support
documents) indicate that connection(s) to
dry pipe sprinkler/deluge system(s) are
provided with the BESS units.

CFA'’s expectation is that:

d) The means of providing water (water
supply) to the dry pipe system are
detailed within the RMP.

This has been discussed and will be provided within
the Fire Safety Study. The sprinkler (input) hydrant
is to be at least 10 m away from the closest BESS
units, which means that it will be on the other side
of the earth bund.

3. The Risk Management Plan outlines the
Distributed Power Station arrangements.
CFA’s expectation is that the safety of
emergency responders is considered in
relation to access to battery energy
storage systems, by:

a) Providing separation of at least 10m
between BESS units and solar panel
infrastructure. This minimum 10m area
must be non-combustible (e.g., no
vegetation).

From discussion with the CFA, it has been agreed
that the separation distance could be reduce to

6 m, if supported by a radiant heat assessment.
This has been demonstrated within this RMP.

The requirement of local bunding around the DPS
and sound wall in some cases is expected to limit
the width of the area around the DPS unit.

b) Ensuring that access to BESS units
does not require emergency responders to

An arc flash hazard management process is being
developed. Once available it will be shared with the

oA

enter the 20m arc flash hgzard
demarcation zone for invefters (or greater
where determined through

hazard management procsg
Energy Safe Victoria).

ss reqfirethdyole
its conside]

Thésarapiedidocument to be made available

A=l ar

purpose of enabling
ration and review as

4. The Risk Management H
that separation between s
is 3.6m (p. 36) and that a
will be maintained betwee
banks (p. 54).

CFA'’s expectation is that the RMP:

blar Pamalipgdad
6l kephlratiasnt

lan PRFEsEs planming g eeessrandardiBeance

: s have been confirmed
Earviraotaeng idtein %/ RMP
must not be used for any

N solar se which may bre
ree vren ADVERTISED

a) Specifies the correct separation
between solar panel pods/banks.

PLAN

b) Includes a marked-up site plan
indicating the six-metre separation
locations.

Figure 11 shows separation spacing and can be
used to determine the solar banks.

5. The Risk Management Plan shows
access roads within the facility, but not
around the facility perimeter.

a) CFA’s expectation is that an all-weather
access road is provided around the site
perimeter, or to the satisfaction of CFA.

The site has been re-arranged so that no DPS are
located on the edge of the site. Therefore, only
solar panels fire would be related to the use of the
perimeter track. As the solar panels meet or exceed
Class C of UL 790, these items will not combust
without significant fire / thermal input. Therefore, a
fire requiring the use of the perimeter track is
dependent on a grass fire occurring. This is
implausible if the site is wet and therefore, all-
weather track for the perimeter is not
recommended.

Please note the track (roads) associated with the
DPS and from the access gate near the site
buildings is to be all-weather track.

6. The Risk Management Plan indicates
that fire water containment is to be
provided via strategically placed mounds
across the existing clay soil.

a) CFA’s expectation is that fire water

This has been changed to local earth bunding
around each DPS unit. The bund is to meet the
impermeable requirements set out in publication
1698.

retention consists of impermeable barriers
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as per EPA’s Liquid Storage and Handling
Guidelines, publication 1698 dated June

2018.

7. The Risk Management Plan outlines Noted.

potential emergency response scenarios
that include firefighter actions to connect
to the dry pipe sprinkler/deluge system(s)
of the BESS units, and the direct
application of cooling water to BESS units.

CFA advises that these approaches will be
considered by emergency responders only

where it is safe to do so.

ADVERTISED
PLAN

This copied document to be made available

for the sole purpose of enabling
its consideration and review as

part of a planning process under the

Planning and Environment Act 1987.

The document must not be used for any
purpose which may breach any
copyright
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7 Monitoring, reviewing, and reporting

7.1

Monitoring

7.1.1

7.1.2

7.1.3

7.1.4

7.1.5

7.1.6

7.2

At the Fulham Solar farm active monitoring is to be undertaken. This monitoring
shall first and foremost cover any incidence and near misses at the site in
addition to the condition of system and components at the site.

Incidents and near misses shall be examined to determine the root causes and
what actions to be undertaken to limit them occurring again.

Monitoring of systems and components shall be undertaken regularly in line with
appropriate standards and manufacturer’s guidance.

Where components fail unexpectedly, there shall be examined, and the
maintenance program appropriately adjusted.

Beyond inspections called for under standards and guidelines the following are to
be inspected monthly:

b) Fuel loads,
c) Signs of ro

His copied document to be made available
ents diod thieharlpstpose of enabling
its consideration and review as

Similarly, the followipry GeEao!benimepactens saordes e sife quarterly:
Planning and Environment Act 1987.

a) Perimeter s acmq‘é‘f%@?nt ll}ust not be used for any
b) Landscape bu ﬁ,er,purpose which ma{ltbreach any

c) Firebreak, copyre

d) Fire water tanks,

e) CCtv,

f) Chemical and dangerous goods stores,

g) Batteries for backup power for the communication system,
h) Erosion across the site,

i) Cabling across the site, and

j)  Solar panels.

a) Vegetation}elgnt,

Reviewing

7.2.1

7.2.2

Reviews of site procedures and control measure systems are to be carried out at
least once every 5 years or after an incident that has a consequence of major or
greater as noted in Table 8.

All incident data are to be reviewed so as to reduce or eliminate the potential for
that incident to occur again at the Fulham solar farm. If the hazard cannot be
eliminated, then the potential consequence is to be investigated to see if it can
be reduced.

ADVERTISED
PLAN
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7.3 Reporting

7.3.1 Findings from all of these reviews are to be documented and reported to
management, the staff, and the relevant authorities as required under the OHS
Act: 2004 (VIC OHS Act, 2004) and Planning and Environmental Act 1987, (VIC
P&E Act, 1987).

7.3.2 Where the outcome of the review leads to modification to the site, system(s),
and / or procedures for these shall be appropriately reported to management,
the staff, and relevant authorities.

ADVERTISED
PLAN

This copied document to be made available

for the sole purpose of enabling
its consideration and review as

part of a planning process under the

Planning and Environment Act 1987.

The document must not be used for any
purpose which may breach any
copyright
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8 Conclusions

8.1.1

8.1.2

8.1.3

8.1.4

8.1.5

8.1.6

8.1.7

8.1.8

8.1.9

8.1.10

RED Fire Engineers Pty Ltd has been appointed by The Trustee for Fulham Solar
Farm Trust to develop a risk management plan (RMP) of the proposed Fulham
Solar farm located at the corner of Hopkins road and McLarens road, Fulham,
VIC.

This RMP has investigated the proposed design from the solar panel to the
transmission point out of the site. Of significance are the facts that the solar
panels meet at least Class C under UL 790 and the GridSolv Quantum passed the
unit test under UL 9450A. Both of these outcomes indicate the potential for fire
ignition associated with these items as well as fire spread from these items is
limited / effectively managed. Overall, the risk is seen as very low to low as long
as the risk mitigation measures are appropriately implemented and sustained.

To achieve this very low to low fire risk there are many other control measures
applied such as vegetation management across the site and local earth bunding
around the DPS units to control the movement of fire water across and out of the
site. The use of sound walls at some DPS is expected to improve the water and
fire spread managerentatthesite:

Thi . 1
The site buildings a}%cﬁﬁ% gg%ll;gli)ﬁeen gontéle ncl)%d [?J‘é%leglbllr? accordance with the
or e SO_ urpose or enapling

NCC 2022, (ABQB, 203 and swlitching stations are to
be laid out in ling wipla MQ Weustrplia, 2016).

Planning an vi nt Act 1987.
Across the site thelde o tonm atiohi@hanohitoring system for fault
and fire identifichtion W%ﬁff'&gfhmﬁﬁgm%‘é’tion ofl an issue / incident

occurs both at the site and at thceopgrlﬂ%lgg management gite.

The site is to be supplied with at least 288 kL of water for fire fighting
operations. This water is to be stored in various tanks across the site.
Additionally, the switchboard room are to be fitted with Inergen fire suppression
system.

CFA is to have access to the site via five gates that connects to the tracks which
loop and cross the site.

The soil type at this site makes erosion an issue and therefore vegetation is to
be maintained across the entire site, but only to a height of 100 mm. This
includes the tracks across the site. There shall also be a landscape buffer along
the boundary that is 5 m wide and designed to meet BAL-19 at 15 m.

To limit unauthorised access to the site a security fence surrounds the
landscaping buffer. This fence is to also limit animals accessing the site.

This site is to be remotely managed from the RMS. Contractors and support staff
are to access the site as required to maintain the equipment and respond to an
incident. Therefore, the RMS is to provide the continuous operational monitoring
and control of the site.
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8.1.11 Systems and components at the site are to be maintained in accordance with
Australian Standards, manufacturers guidance, and the guidance provided in
Section 7.

ADVERTISED
PLAN

This copied document to be made available

for the sole purpose of enabling
its consideration and review as

part of a planning process under the

Planning and Environment Act 1987.

The document must not be used for any
purpose which may breach any
copyright
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Appendix A. Site Map

A.1. Fulham Solar Farm

A.1.1. Figure 8 provides a Google aerial view of the location for the proposed solar
farm. This image also presents many of the local features. The layout of the site
is shown in Figure 9. The arrangement of the solar farm is shown in Figure 11,
whilst Figure 12 provides the legend.

A.1.2. The DPS arrangement including sound wall options are shown in Figures 15 to
23. Figure 20 presents the security fence arrangement, whilst the initial
landscaping arrangement is shown at Figure 21. The proposed seal roads
presented in Figure 21 is incorrect, Figure 23 presents the all-weather road
coverage at the site. Figure 22 prese Planting schedule for the proposed
landscaping buffer.
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Figure 9: Contour and Boundary Plan
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Figure 21: Site landscaping arrangements
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Planting Schedule

GIPPSLAND PLAIN BIOREGION
SPECIES FROM PLAINS GRASSY WOODLAND (EVC 55), PLAINS GRASSY WETLAND (EVC 125) & SWAMP SCRUB (EVC 53)
BUFFER ZONE AREA: 28,849m*
RECOMMEND PLANTING
CODE BOTANIC NAME COMMON NAME SIZE (MATURITY) POT SIZE % COVER DENSITY QUANTITY
TREES N/A
Acacia pycnantha Golden Wattle 5-8x 3.5 150mm 50% nfa 290
Eucalyptus kitsoniana Gippsland Mallee 5-8x5 150mm 50% n/a 290
SHRUBS 15% (4,327m?)
8 Kunzea ericoides™ Burgan 2x2% Tubestock 50% 0.25 per 1m* 540
Leptospermum continentale * Prickly Tea-tree 2x2% Tubestock 50% 0.25 per 1m? 540
GRASSES 75% (21,637m?)
Lomandra filiformis Wattle Mat-rush 1x1 Tubestock 33% 1 per 1m? 7,212
Poa labillardieri Common Tussock-grass 1x1 Tubestock 33% 1 per 1m?* 7,212
Themeda triondra Kangaroo Grass 1x1 Tubestock 33% 1 per 1m? 7,212
GROUNDCOVERS 10% (2,885m?)
’f Dichondra repens Kidney Weed prostrate Tubestock 50% 4 per 1m? 5,770
"’ Microlaena stipoides var, stipoides Weeping Grass 0.1 x prostrate Tubestock S0% 4 per 1m? 5,770

* Shrubs exceeding 2 metres growth will be pruned accordingly

20.0m

5.0m

Typical Buffer Planting Layout - 20 x 5m Segment
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Mixed indigenous shrubs,
grasses and groundcovers
as per % of cover in planting
schadule
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1 AF2 o |
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Trees planted approx, every 10
metres as specified in planting
schadule

Mulched base layer as per
planting details

Figure 22: Planting Schedule
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Figure 23: Fire Truck access tracks across the site, in green is all-weather access
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Appendix B. Risk Matrix

B.1. Risk Matrix

B.1.1. The risk matrix presented in Table 9 is dependent on the likelihoods defined in
Table 7 and the consequences defined in Table 8.

B.1.2. The risk levels presented in Table 9 are defined inn Table 10. Table 10 also sets
out the actions to be taken on each of these risk levels.

Table 7: Likelihood Levels

Description

Average recurrence
interval / Historical data

Almost Certain Expected to occur several Less than 1 year / Has
times a year under normal occurred 3 or more times in
circumstances. the last year or at least each

year over the last 5 years.

Probable Expected to occur one or more | Less than 2.5 year / Has
times per 5 year period or occurred twice in the last 5
numerous times in the system | years.
life cycle, nominally taken as
50 years.

Occasional Expected to occur Less than 5 years / Has
approximately once each 5 occurred twice in the last ten
year period or several times years.
during system life cycle,
nominally taken as 50 years.

Improbable Expected to occur infrequency, | Less than 20 years / May
but possible to experience one | occur and has occurred once
or several times during the in the last 20 years.
system life cycle, nominally
taken as 50 years.

Rare Only expected to occur in rare | Less than 50 years / Has
or exceptional circumstances occurred only once in the last
or no more than once during 50 years or more.
the system life cycle,
nominally taken as 50 years.

Eliminated Incapable of occurrence. This Beyond the service life of the
level is only used when facility in this arrangement.
potential hazards are
identified and later eliminated.
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Table 8: Consequence Levels

Safety (Workers Facility Environment
and the Public)

Minor Minor injury or Minimal damage Impacts are
illness that is resulting in localised or short
treatable in the negligible down term effects on
workplace (first aid) | time. habitat species or
or by a registered environment media.

health practitioner,
with no follow up
treatment required.

Moderate Injury or illness Limited asset loss Impacts habitat
causing no across the facility species or
permanent with short environmental
disability, which downtime. media within a
requires non- localised area over a
emergency medical long term or over a
attention by a widespread area,
registered health i.e., no greater than
practitioner or at 5,000m?, for a short
least ten minor period.
outcomes.

Major Serious injury or Serious asset loss Localised area
illness requiring and damage to the irreversible habitat
immediate facility. Noticeable loss or persistent
adMiBEsiIpied documenti@yVhEim@de available| impact over a
hpspital@% @ sole pulrpose of enabling widespread area.

rpatlent and'i% &Fratlon and review as The effgct is not

permanenst P transmitted and / or
disabity loplzt apning process under the accumulative.
ten rMdaaning and Enyironment Act 1987.
obitcbheedocument must not be used for any
Critical Single sztaf ose I}lct g‘é‘ epgeaas%%?P&és Impacts such as
ofr permanent total opyy amage, with persistent reduction
disahility aor at least significant in ecosystem
ten major outcomes. | downtime. function on a large
scale, i.e., around
50 km?, or
significant disruption
of a sensitive
species. The effect
may be transmitted
and accumulative.
Catastrophic Multiple fatalities or | Total destruction or Loss of a significant
at least ten critical damage to the portion of a valued
outcomes. facility. Potential for | species or loss of
permanent loss of effective ecosystem
production. function on a

landscape scale, i.e.,
around or greater
than 100 kmZ2. The
effect is transmitted
and accumulative.
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Risk Management Plan Fulham Solar Farm

Table 9: Risk Matrix

Likelihood

Consequence

‘ Moderate Major Critical Catastrophic

Almost Certain Low Medium High

Probable Low Medium High High

Occasional Very Low Low Medium High High
Improbable Very Low Very Low Low Medium High
Rare Very Low Very Low Very Low Low Medium

Table 10: Description of Risk Levels

Risk Level Description

Very High Totally unacceptable level of risk. Stop work and undertake action
immediately.

High Unacceptable level of risk. Action plan immediately required to put
controls in place to reduce risk level.

Medium Can be tolerable if controls are in Specific monitoring to be undertaken and

place. attempt to reduce risk level. Regular
review to be undertaken.

Low Tolerable level of risk. Attempt to lower or eliminate risk but
higher risk items take priority. Periodic
review to be undertaken.

Very Low Lowest risk level whilst hazard still | Attempt to eliminate risk but higher risk

exists. items take priority.

Eliminated Hazard no longer exists. No action.
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