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Executive Summary

Background

ANZA Power (AP) has engaged AusSafe Consulting (AusSafe) to prepare this Preliminary Hazard Analysis
(PHA,) for the proposed Laceby Battery Energy Storage System (BESS), to be located at the corner of
Wangaratta Kilfeera Road and Snow Road, Laceby, Victoria. The Project comprises 44 x BYD MC Cube-
T ESS containers with a combined rated capacity of approximately 70.8 MW / 283.2 MWh, co-located
with an existing solar farm.

This PHA has been prepared in accordance with Hazardous Industry Planning Advisory Papers (HIPAP)
No. 4 — Risk Criteria for Land Use Safety Planning and No. 6 — Guideline for Hazard Analysis (DoP, 2011),
consistent with the multi-level risk assessment approach adopted for BESS facilities nationally, to inform
the Project's planning approval process in Victoria.

Conclusions

A hazard identification (HAZID) exercise was undertaken for the Laceby BESS to identify potential
hazards associated with site operations, materials storage and the surrounding environment (Appendix
A). Ten hazard areas were assessed, from which scenarios with potential for onsite or offsite
consequence were carried forward for risk assessment (Section 10).

Scenarios were screened qualitatively; transformer bund fire and transformer explosion (following an
electrical surge) were carried fprward for quantitative consequence modelling using Gexcon EFFECTS
(Section 9). All assessed scen aﬁﬁ%\gg @Eﬁ’&h@@“‘%b@ﬁ% %Hﬁ‘{n‘ﬁf mer explosion (surge), rated
MEDIUM. The assessment demonstr, HW&?R&@Q @j,sﬂglwéoacts subject to the
recommendations in Section 11

its c0n51derat10n and review as

On this basis, the Project is c( nsmlé?é”&l‘ﬂcﬁéﬂﬂ ‘F%%Rf&é%‘b‘ﬁﬂﬁeﬁmssmle within the current land use
zoning, subject to implementation JHY Qﬂé‘éﬂﬁﬂﬂg'ﬁ reeE 8- confrols identified in this report,
including confirmation of the fire gﬁ@@%&é%%@%ﬁﬁ% [, 1bfatibn and ventilation-based

controls, with no active fire su Jpress%WBgfglg&f%ﬂ’f?%eb&ﬁﬁhWre Authority (CFA) prior to finalisation.
Copyright

Key Recommendations Strarat Y

e BESS containers (BYD MC Cube-T ESS) to be designed, supplied and tested in accordance with UL
9540A, with test data made available to the certifying authority as required.

e BESS containers to be installed at the manufacturer's minimum separation clearances and in accordance
with UL 9540A data, to be confirmed at detailed design.

e Confirm at detailed design that vent/fan covers on BESS containers to be constructed of non-combustible
metal, with battery packs not located directly beneath ventilation openings.

¢ All transformers to be bunded (self-bunded skid or dedicated concrete bund) to contain oil releases.
e A detailed HAZOP and safety-in-design review to be undertaken during detailed design.
e Consult with relevant authorities and determine if a Fire Safety Study is required for the BESS compound.

e Site access roads, firefighting water supply infrastructure and firebreak dimensions to be finalised and
confirmed against the CFA Design Guidelines at detailed design.

e The Dangerous Goods Manifest is to be notified to WorkSafe Victoria and kept accessible to the CFA,
given Manifest and Placard Quantity thresholds are exceeded (Section 4.4).

e Consider frequency analysis for explosion overpressure in later design stages and confirm assumptions in
the final hazard analysis.

e Formally confirm safety management system (SMS) elements assumed in Section 6.0 and ensure site-
specific O&M Health Safety Management Plan, prior to commissioning.
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Acronym and Abbreviations PLAN
Acronym/ Abbreviation Description
ADG Australian Dangerous Goods Code
AEGL Acute Exposure Guideline Level
AP ANZA Power
APZ Asset Protection Zone
ARPANSA Australian Radiation Protection and Nuclear Safety Agency
AS Australian Standard
AS/NZS Australian/New Zealand Standard
BAL Bushfire Attack Level
BESS Battery Energy Storage System
BMS Battery Management System
CFA Country Fire Authority
This copied document to be made available
CSA Canagtiartiet 3oHepas pesosiadinibling

ltﬁ ncm&?lderattlon and review as

AC Alt%rzrﬁat oPa pqgl?lqlng process under the

DC DirRlmningand Environment Act 1987.
The document must not be used for any

DG Danggiaysosiontich may breach any

EES Electrical Energy SRYasht

EIS Environmental Impact Statement

ELF Extremely Low Frequency

EMF Electric and Magnetic Fields

ERPG Emergency Response Planning Guideline

FACP Fire Alarm Control Panel

FRV Fire Rescue Victoria

GVM Gross Vehicle Mass

Ha Hectare

HAZID Hazard Identification

HAZOP Hazard and Operability Study

HF Hydrogen Fluoride

HIPAP Hazardous Industry Planning Advisory Paper

HVAC Heating, Ventilation and Air Conditioning

Hz Hertz
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ICNIRP
IDLH

IP

Km

kV

kW
kW/m2
LFP
MLRA
MV
MW
MWh
NFPA
NMC
Oo&M
OEM
OHS/WHS
PCS
PHA
RPRR
SCADA
SFAIRP
SOC
STEL

T

TNT

uL

UN
UPS
VBB
WorkSafe

International Commission on Non-lonizing Radiation Protection
Immediately Dangerous to Life and Health
Ingress Protection

Kilometres

Kilovolt

Kilowatt

Kilowatts per square metre

Lithium Iron Phosphate (LiFePO4)
Multi-Level Risk Assessment

Medium Voltage

Megawatt

Megawatt hour(s)

National Fire Protection Association

Nicket vtarmgarese-Cotoatt

Dperstived deausintdiodpeaade available
for the sole purpose of enabling

Origingl egripmentivieaul@ciiriy as

S T
Pohedourverdiangystehbe used for any

purpose which may breach any
Preliminary Hazagginabyais

NAPIU T TOOoOoUTT THOT T1GIdAY
Supervisory Control and Data Acquisition
So Far As Is Reasonably Practicable
State of Charge

Short Term Exposure Limit

Tesla (Sl unit of magnetic flux density)
Trinitrotoluene

Underwriters Laboratories

United Nations

Uninterruptible Power Supply
Victorian Big Battery

WorkSafe Victoria
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Key Definitions
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ltem Description

Bowtie Analysis

Consequence

Critical Control

Fire Protection
Quantity

Hazard

Likelihood

Major Hazard
Facility (MHF)

Manifest Quantity

Off-site
Onsite

Placard Quantity

Project
Proponent

Risk

Sensitive Receptor

SFAIRP (So Far As
Is Reasonably
Practicable)

Thermal Runaway

A structured risk analysis technique mapping the pathway from threats (causes)
through a central top event to consequences, with prevention barriers on the
threat side and mitigation barriers on the consequence side.

Outcome or impact of a hazardous incident, including the potential for escalation.

A control whose failure alone could lead to a major consequence; subject to formal
verification and ongoing assurance.

The quantity of a dangerous good above which specific fire protection systems are
required under the Dangerous Goods (Storage and Handling) Regulations 2022
(Vic).

Potential for harm

The chance of a specific event or outcome occurring, expressed qualitatively (e.g.
Highly Unlikely, Remote) in this assessment.

A facility regoirecttorotifyarc e Tage risksorder-Schedule 14 of the

Occupgtional Health and Safety Regulations 2017 (Vid) due to the type and
§eﬁ)[ade avallable

quantn;;r(;} ﬁ%g%ﬂf&f&l&t&@
for the sole purpose of enabling
The gyantity oite clangeutigncthabadevhiah a marjifest must be prepared,
notified to \Warkadfe plaionmansksepisaandssiitleon sjte under the Dangerous
Goods (Stclrbmﬁng e dingl Beguationst20227(Vic).
umen not be. us for any

The do
Areas extendi n E)e ggwﬁ?ehgroi‘ec %zelc un ary

Areas Within the Proleot stterougbibry.

The quantity of a dangerous good above which hazard warning placards must be
displayed at the site and container entrances under the Dangerous Goods
(Storage and Handling) Regulations 2022 (Vic).

Laceby Battery Energy Storage System.
ANZA Power

The likelihood of a specified undesired event occurring within a specified period or
in specified circumstances; may be either a frequency or a probability depending
on circumstances.

A person, place or use (e.g. a residence) that may be adversely affected by an
incident at the Project and is considered in assessing offsite consequences.

A risk has been reduced SFAIRP when the cost of further risk reduction is grossly
disproportionate to the benefit gained — the duty standard under Victoria's
Occupational Health and Safety Act 2004.

An uncontrolled, self-sustaining exothermic reaction within a battery cell that
generates heat, gas and potentially fire faster than it can be dissipated.
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1.0 Introduction, Scope and Background

AusSafe Consulting (AusSafe) was engaged by ANZA Power (AP) to prepare a Preliminary Hazard
Analysis (PHA) for the Laceby Battery Energy Storage System (BESS) proposed at Wangaratta Kilfeera
Road LACEBY Victoria.

The Laceby project is a hybrid solar (81MW DC PV Array/ 60MW AC Capacity) and-BESS facility with a
rated capacity of 283MWh. The BESS will connect to a planned 66KV grid connection and will provide
grid-scale energy storage and firming services to the market.

The solar farm component of the project has received prior approval. A PHA is needed to support the
BESS component Development Application and Approval.

The PHA been performed in accordance with HIPAP No. 4 and HIPAP No. 6. This report outlines the
PHA findings.

The key objectives of this PHA are to:
o Complete a PHA in accordance with HIPAP No. 6 — Guideline for Hazard Analysis.
e Assess results against the criteria in HIPAP No. 4 — Risk Criteria for Land Use Safety Planning.
o Demonstrate compliance with relevant codes, standards and regulations (WHS and DG)

e Address any specific requirements or recommendations for BESS hazard management

The scope of work encompassgg.a cPHA atadx for t q% gESS i gi)l_id ng hazard identification;
consequence analysis; prelimipary rlﬁ%p@ﬁg% rlrée[pu pC(;['s\é e nea?if‘l 8§tl0n of|risk controls;

recommendations and reporting. 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
2.0 MGthOdO'Ogy purpose which may breach any
copyright
2.1 Multi-Level Risk Assessment Approach

The multi-level risk assessment approach (DoP, 2011) published by NSW DPHI is used to determine the
appropriate level of risk assessment. The approach considers the developments location, the quantity
and type of Dangerous Goods (DGs) stored and used, and the project's technical and safety
management controls.

There are three levels of potential assessment show in Table 2-1 and presented schematically below.

Table 2-1: Level of Assessment — PHA

Level Type of Analysis Appropriate If:
1 Qualitative No major off-site consequences and societal risk is negligible.
2 Partially Quantitative Off-site consequences but with low frequency of occurrence.
3 Quantitative Where Levels 1 and 2 are exceeded.
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Preliminary screening
(consequence based)

‘ ADVERTISED

Is the development potentially hazardous?

No
(i.e. has it potential for significant injury, fatality, P LAN
property damage or harm to the environment in the
absence of controls)

Yes
PHA Not I PHA
Required Carry out risk Required
screening and
prioritisation
' ' |
If significant but not If medium potential If high potential for
serious potential for for harm harm
harm

This copied document to be majde available

POSET

A 4 A 4

f T lllC ‘

Not potentially ibn and r@mlw as Quantita?ive
hazardous part Otanapyg ﬂnlng p c%uantlﬁx Ve ho analysis
(apply codes and Planningeneid) Environ mePAE 1987. (level 3)
standards) The document must ngt belesd@)for any
purpose which may breach any
copyright
Based on the type and quantites-ef-DGs-at-the-proposed-project-a-teveld and Level 2 Assessment was

selected for this site. This took into consideration a rural location and with nearest sensitive receptor
>500. In addition, LFP battery chemistry with low fire propagation potential, support a qualitative Level 1
and 2 assessment.

2.2 Risk Assessment Study Approach

The methodology used for the PHA aligns with a staged process outlined in HIPAP No. 6:

e Hazard Analysis: A detailed hazard identification was conducted for site facilities and operations,
documented using the word diagram format. Each incident was assessed for potential offsite impact.

e Consequence Analysis: For incidents with potential offsite impact, consequence analysis modelled
impact distances and compared results against HIPAP No. 4 criteria (4.7 kKW/m2 for injury; 7 kPa for
explosion; 23 kW/mz2 for property damage).

e Frequency Analysis: Where a simple consequence solution was not evident, initiating event frequency
and safeguard reliability is recommended for assessment in a final hazard analysis.

¢ Risk Assessment and Reduction: Consequence and frequency results were combined and
compared to HIPAP No. 4 risk criteria. Risk reduction recommendations were made where criteria
were approached or exceeded.

e Reporting: Draft issued for review; final incorporating comments submitted to the regulatory authority.

CONFIDENTIAL | AusSafe Consulting 7
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2.3 Consequence Screening Criteria

The following consequence criteria (HIPAP No. 4) were used to screen incidents for further analysis:

e Fire Impacts: Incidents generating =4.7 kW/m? at the site boundary are carried forward for further
assessment.

e Explosion Overpressure: Incidents generating =7 kPa at the site boundary are carried forward.

e Toxicity: Assessed against Emergency Response Planning Guidelines (ERPG) levels.

e Property Damage / Incident Propagation: Incidents generating =23 kW/mz2 or =14 kPa at the site
boundary are prioritised for assessment of propagation risk.

e Societal Risk: Assessed where there is significant intensification of population near the project. Given
the low population density context of most BESS facilities, societal risk is typically negligible.

3.0 Site and Project Description

3.1 Site Location

The Site is located at the Corner of Wangaratta Kilfeera Road and Snow Road in LACEBY Victoria 3678.
This site is approximately 6km NE of Glenrowan and 2.5km S/SW of Wangaratta Airport. Surrounding
properties are predominantly agricultural and does not have a bushfire management overlay. The closest
sensitive receptor (residential) is approximately 500m from the BESS infrastructure.

Figure 3-1: Site Location
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Figure 3-2 A&B: Site Layout

A BESS AREA SCALE: 1:500
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3.2 Adjacent Land Use and Sensitive Receivers

The land is in a rural area surrounded by farmland adjacent to the site in all directions. Sensitive
receivers/receptors refer to locations or areas that are vulnerable or responsive to changes in the
surrounding environment.

A survey revealed that some residences are located within proximity of the Project site which can be
considered sensitive. The locations of nearby residential receivers are shown in Figure 3-3.

Figure 3-3 Sensitive Receivers
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The closest residential receptor to each BESS location has been summarised in Table 3-1. A review of
the separation distances indicates that the nearest residential receptor to the BESS site is roughly 500m.

Table 3-1: Distance between BESS and Closest Sensitive Receptor

Nearby Residential Receptor Distance (m) and Direction from BESS
BESS Receiver 1 500m (East)

BESS Receiver 2 577m (West)

BESS Receiver 3 700m (West)

BESS Receiver 4 860m (East)

BESS Receiver 5 911m (North)
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Laceby comprises a co-located solar-BESS facility with the following key parameters:

Parameter Features/ Value / Description

81MW DC PV Array / 60MW AC Capacity

Generation Infrastructure
Transmission Line

Ancillary Infrastructure

BESS Energy Storage Capacity
Battery Chemistry

Battery Unit (assumed for PHA)
Number of BESS Units

Energy Capacity per Unit

Unit Dimensions (approx.)

Unit Weight (approx.)

IP Rating

Applicable Standards

HV Transformer
MV Inverter Transformers
Grid Connection

Operational Workforce

66kV Grid

e Site office and control room

e Access to the Project site via access roads from Snow Rd
(man access) and Wangaratta-Kilfeera Rd.

e 4-metre-wide internal access roads to support movement
through the facility during the operations.

e  Security fencing of up to 1.85 m high around the Project site.

e Fire water supply storage tanks — 4 x 140kL.

~283.2 MWh (44 x 6,437 kWh BOL nameplate capacity per unit)

Lithium Iron Phosphate (LFP) — BYD Blade Battery cells
(confirmed: BYD MC Cube-T ESS)

BYD MC Cube-T ESS (Model MC12C-B6437-E-R4M04)

44 units
6.44 MWh (6,437 kWh BOL)

7528 (L) x 2438 (W) x 2896 (H) mm

53.0 tonnes (563,010 kg)
IP55

UL 1973, UL 9540, UL 9540A, IEC 62619, IEEE 1547, CSA TS-
800 (Large-Scale Fire Test), NFPA 855, NFPA 68/69

66/33 kV, 70 MVA
TBA

Existing / proposed] transmission line — [kV]

Offsite
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BYD MC Cube-T ESS
Model: MC12C-B6437-E-R4M04

Inverter Module

(typical)

Fire Detection

@sstem 2. MC Cube-T " MC Cube-T ESS
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9 HVAC %, 10
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Standard
Enclosure

.
0 BMS Q Battery

Cabinet

T .

s e DC Junction Box
o Wiring system

SIDE VIEW
Distribution
Management
Cabinet

FRONT VIEW

Parameter

DC Data
1TS Cons|

geration and review as

Cell Type part of a plddifing process under the
, . Planning an irgnment Act 1987.
SYSIE ConigUrEie The documenﬂ%ﬁgéﬂ(ﬁ%e used for any

Battery Capacity (BOL) purpos¢ which may breach any
rnpyrlght

DC Usable Energy (BOL) @ FAT 6,431 KWh

DC Usable Energy (BOL) @ 1 Month SAT 6,366 KWh

DC Usable Energy (BOL) @ 3 Months SAT 6,302 KWh

Battery Voltage Range

1081.6 ~ 1497.6 V DC

Nominal Power

Dimensions (WxDxH)

Busbar 1: 1x804 kW / Busbar 2: 1x804 kW

General Data

7528 x 2438 x 2896 mm

Weight

53,010 kg

IP Rating

IP55

Ambient Operating Temperature Range

-30°C ~ +55°C [1]

Relative Humidity

5% ~ 100%

Max. Working Altitude

<2000 m [2]

Cooling Concept

Liquid Cooling
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Parameter Value

Noise

<75 dBA

Fire Suppression System

Alarm only

Auxiliary Power Interface

AC 400V / 50Hz, 3P4W

Aux. System Peak Power Req. (@45°C, 58 kVA

PF0.9)

Communication Protocols Modbus TCP/IP
Standard Color RAL 9003

[1] Power derating below -15°C or above +45°C.
[2] Power derating between 2000-3000 m.

All models of the MC Cube utilize a standard IP-55 rated container.
Source: BYD MC Cube-T ESS System Specification MC-E-R4M04-SPE-001, Rev. 209 (2025-02-24)

3.4 Minimum Separation Clearances

BESS container clearances per manufacturer installation manual (to be confirmed at detailed design):

e Side-to-side: minimum 3500 mm

e Back-to-back/ End to end: minimum 600 mm

2200,

>3500 ||l BTk
270 _

23500 _
270

3.5 Dangerous Goods Quantities and Screening

The classes and maximum quantities of DGs at the site are presented in Table 3-2. Transformer oil type
is not yet confirmed; conservatively assumed as a C1 combustible liquid. Quantities estimated based on

a 30,000L for the HV transformer.
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Table 3-2: DG Classes and Maximum Quantities

Exceeds
Thresholds?

Quantity

Area / Material Description

BESS 9 Lithium 246,048 Kg No — no published Class 9
Batteries threshold

Ester Qil - N/A Combustible 30,000 L No — C1 in non-flammable
Transformer (HV) liquid estimate to be storage area

determined in DD
Transformer oil N/A Combustible To be confirmed No — C1 in non-flammable
(MV) liquid storage area
Diesel Generator Class 3  Combustible 2000L No — C1 in non-flammable

C1 liquid estimate to be storage area

determined in DD
Refrigerant 2.2 HVAC R134a 132 k No — Class 2.2 excluded
(BESS cooling) refrigerant 9
Refrigerant 2.2 HVAC R410a . No — Class 2.2 excluded
(BESS cooling) refrigerant 1o K9

This copied document to be made available

vs%ll%gfsole er?i%Qe‘iﬁ enabling No — exempt

aC'diMIﬁ{ﬁaeration and review as

(NREBH2Yfanning process under the
ning and Environment Act 1987.
The document must not be used for any

urpose.which may breach any
4.0 Dangerous Godds Corpliapggiscreening
Dangerous Goods (DG) screerirg-etthepropesed-BESS-was-eondueted-against the Dangerous Goods

(Storage and Handling) Regulations 2022 (Vic), the Occupational Health and Safety Regulations 2017
(Vic), and the Australian Dangerous Goods (ADG) Code.

Exempt
BESS UPS

None of the hazardous materials identified in the Manifest Register are listed in Schedule 14 of the
Occupational Health and Safety Regulations 2017. The storage quantities on site therefore do not trigger
a Major Hazard Facility (MHF) classification.

4.1 Dangerous Goods Storage

The Dangerous Goods (Storage and Handling) Regulations 2022 set out requirements for the use,
handling and storage of hazardous chemicals in a Victorian workplace. This assessment compares the
quantities of dangerous goods stored and handled at the BESS facility against the placard, manifest and
fire protection quantity thresholds compiled in the project’s Dangerous Goods Manifest Register, and
against Schedule 2 published thresholds.

A summary of the dangerous goods stored including within the 44 BESS containers, and the
corresponding threshold exceedances, is provided in Table 4-1. Where storage quantities exceed the
applicable thresholds, the regulatory requirements are summarised in Section 4.4.

4.2 Dangerous Goods on Site

Each of the 44 BESS containers holds the following dangerous goods, per the manufacturer’s safety
manual and the basis recorded in the project’s DG Manifest Register (Calculation sheet):

CONFIDENTIAL | AusSafe Consulting 14
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® | ithium-ion battery electrolyte (UN 3480, Class 9, PG Il) — up to 5,592 kg per container, giving a site
total of 246,048 kg across 44 containers (specified quantity per the OEM safety manual).

® HVAC R134a refrigerant (UN 3159, Class 2.2) — 1 HVAC unit per container, 3 kg charge assumed
per unit, giving a site total of 132 kg.

® HVAC R410a refrigerant (UN 3163, Class 2.2) — 1 HVAC unit per container, 3 kg charge assumed
per unit, giving a site total of 132 kg.

® VRLA lead-acid UPS batteries, non-spillable (UN 2800) — 1 UPS per container (30 kg/container),
giving a site total of 1,320 kg. Non-spillable batteries are generally exempt from DG classification
under the ADG Code special provision for this UN number.

4.3 Summary of Dangerous Goods and Threshold Quantities
Table 4-1: Threshold Quantities for BESS Hazardous Materials (44 container units)

Placard /
. Pkg | Project | Manifest Fire o
MIELSlE] Ules e Grp | Quantity | Threshold! | Protection Eesces
Threshold?
Lithium-
ion Miscellaneous 246,048 1,000 kg/ Yes-—all
battery 34809 DG ! kg 10,000 kg 20,000 kg  three
electrolyte
HVAC Non- Not Not
R134a 3159 2.2 flammable, n/a 132 kg , , NA
. . prescribed® prescribed?
refrigerant non-toxic gas
HVAC Non- Not Not
R410a 3163 2.2 flammable, n/a 132 kg . . NA
) ) prescribed® prescribed?
refrigerant non-toxic gas
VRLA
lead-acid
batteries Non- 1,320 No —
2800 spillable Exempt4 n‘a |’ Exempt* Exempt*
(non- kg exempt
. battery
spillable,
UPS)

1. Per the project’s Dangerous Good Classes / Manifest Quantity schedule: Class 9 (PG II/Ill, or mixed PG) = 10,000 kg or L; Class 2.2 not
separately prescribed.

2. Placard (1,000 kg) and Fire Protection (20,000 kg) figures are the published Schedule 2 thresholds for Class 9 PG II/Ill dangerous goods
under the Dangerous Goods (Storage and Handling) Regulations 2022 (Vic).

3. Non-spillable batteries meeting the UN 2800 special provision are generally excluded from classification as dangerous goods for
storage and handling purposes under the ADG Code; included here for completeness only.

The Class 9 quantity (lithium-ion battery electrolyte) is 246,048 kg, which remains well in excess of the

10,000 kg mixed-packing-group Class 9 threshold.

This copied document to be made available
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4.4 Dangerous Goods Regulatory Requirements

As the storage quantities in Section 4.3 exceed the Placard, Manifest, and Fire Protection Quantity
thresholds (driven primarily by the lithium-ion battery electrolyte), the following DG regulatory
requirements apply.

4.4.1 Placard Quantities

The lithium-ion battery electrolyte exceeds the 1,000 kg Placard Quantity threshold for Class 9
dangerous goods.

“HAZCHEM” outer warning placards must be displayed at every road vehicle entrance to the site and at
the entrance to each BESS container (or group of containers) in which these materials are stored, in
accordance with s46-s47 and Schedule 4 of the Dangerous Goods (Storage and Handling) Regulations
2022.

-~ HAZCHEM [==

b c0mm

Each BESS container shall hape BG&mformationmptacardHnstattedardmaimiained at each container entry.

4.4.2 Manifest Quantities This copied document to be made available
The 10,000 kg Manifest Quantity thrJQﬁ&F&efB?leﬁggfg’E)eaﬂggi’é'l}i’élﬁgods is lexceeded. Accordingly:

its consideration and review as
® ANZA Power (AP), as oc¢upigrarhoéanatifyiive kSatesdiotadier dhthe dangerous goods exceeding
manifest quantities (s64 Regdlanning and Environment Act 1987.

® The manifest must be kept gﬁi‘%ﬁ’é’%‘f‘ﬁ'&&é 6|H?5E H5edREASY adcessible to the Country Fire

Authority (CFA) purpose W top m;y reac any
yri
® An emergency plan musf be prepared for the site and provided to the|CFA for written advice (s53
Regs).

4 4.3 Fire Protection Quantities

The Li-io battery electrolyte exceeds the 20,000 kg Fire Protection Quantity threshold (Class 9 PG Il). As
per s52 Regs, AP must request the written advice of the CFA regarding the design of the fire protection
system for the BESS container and have regard to that advice when finalising system design.

This will extend to compliance with CFA Design Guidelines and Model Requirements for Renewable
Energy Facilities v4.4.

The CFA may request a Fire Safety Study (FSS), per HIPAP No. 2 methodology and to provide any
enhanced, detailed analysis of fire and explosion safety system requirements.

Management of fire water runoff must also be addressed, including provision for containment of
contaminated fire water (e.g. bunding, sumps, or purpose-built impervious retention facilities), in
accordance with AS 4681-2000 Section 7.3.9.

ADVERTISED
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5.0 Hazard Identification

Hazard identification has been performed and is presented at Appendix A, consistent with HIPAP No. 6.
The HAZID register identifies potential offsite hazards, their causes, consequences and safeguards. No
hazards have been eliminated from the assessment prior to detailed analysis in this section.

The primary BESS hazard is thermal runaway with the hazard being characterised across several differing
causal paths. Thermal runaway can result in several risk scenarios including fire, deflagration/ explosion
event, toxic exposures.

The following hazardous scenarios have been considered and detailed in the hazard identification table:

e Battery thermal runaway

e Transformer fire

¢ Transfer explosion

e Explosive gas generation

e Fire/explosion (non battery fire)

e External/ Bushfire impact ADV E RT I S E D
*  Electric Shock PLAN

e Arc Flash
e Toxic gas dispersion

e EMF exposure . . .
. Oth This copied document to be made available
er for the sole purpose of enabling
— Emergency respondet safetyits consideration and review as

Hazards with an offsite potentjal alsbRéiadHs RirB e BEfsH I EERS) forfvard analysis determined.
Other operational and/or environmiefrRearsFHavE prseEA eohdffered

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

5.1 Properties of Dangefous Goods

DG Class Hazardous Properties

Class 9 - Lithium-ion batteries classified as miscellaneous dangerous goods per the ADG
Miscellaneous Code.
DGs Battery chemisty is Lithium lon Phosphate (LFP).

The primary hazard is thermal runaway — an escalating exothermic reaction leading
to heat, off-gas, and potentially fire.

LFP chemistry is significantly more thermally stable than other battery (NMC or NCA)
chemistries, with a normalised heating rate of ~1.5°C/min versus 200-400°C/min
for cobalt-based chemistries.

C1 - Transformer oil (mineral or synthetic). Flash point typically >60°C. Requires
Combustible  sustained heating or high-energy ignition source to ignite. Primary concern is bund
Liquid fire following transformer failure.

Note - HV transformer oil proposed is Ester Oil which is non dangerous good/ non-
hazardous classification. For the purposes of this assessment, it has been assumed
that a natural ester oil such as FR3 will be used which is >99% soybean oil (mixture
of triglycerides). These triglycerides are esters of fatty acids, predominantly linoleic
acid (circa 50%). Linoleic acid has a flash point of approximately 200 oC, while the
FRS3 ail itself has a higher flash point of >265 OC. For the purposes of providing a
conservative analysis, pure linoleic acid has been selected as the transformer oil.
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5.2 LFP Thermal Runaway

Lithium-ion batteries can undergo thermal runaway through several degradation mechanisms including:
chemical reduction of the electrolyte at the anode or cathode; thermal decomposition of the electrolyte;
internal short circuit; or physical damage. These effects arise from high discharge rates, overcharging,
manufacturing defects, or mechanical damage.

LFP (LiFePO4) chemistry is used in this project. LFP does not release oxygen during thermal runaway
(unlike NMC/NCA), substantially reducing fire propagation risk. The normalised heating rate at peak for
LFP is ~1.5°C/min, compared to 200-400°C/min for cobalt-based chemistries. Nail puncture testing of
LFP cells demonstrates no ignition on membrane perforation.

In-built BYD battery safety features include:

e Shut-down separator (overheating) — local and remote

e Vent/ pressure relief (severe outgassing) ADV E. RT | S E D

e Thermal interrupt (overcurrent / overcharge / environmental exposure)

e Battery Management System (BMS) monitoring and shutdown PLAN
e Panel monitoring and alarm system/s

e Smoke, thermal and combustible gas detection

* Inter-cabinet fire isolation and heat insulation design

Based on UL9540A test data forcomparabte LFPBESS products{to be cgnfirmed in detailed design),
thermal runaway triggered in ¢ ceII doeg EOt Rro rp@qat@ to aII cells i sin.4m pdule, nor to adjacent

modules. Should a Containerf cﬁ):fi t osure Icon‘%amse’[ ne fire, remaining intact at

. he so e urpose ena¥)
temperatures exceeding 900°C. p p
its consideration and review as

Conclusion: The potential for I[FP Pl duHaRan EBuRTG SRR IRV, Should fire develop within a
single container, propagation to adjuBHnedHdifarsirnaieal sitd e firé safety design features. This
incident is not carried forward|forlfietHec umsmttatNg Aehibsisissdirrentne following controls also apply.
purpose which may breach any
5.3 Separation Review copyright

The site is agricultural land. The nearest sensitive receptor is approximately 500m from BESS units.
BESS containers are to be separated per manufacturer's instructions including a minimum of 600mm
end to end and minimum of 3500mm side to side.

Given the remote location, fire safety management plan and absence of combustible infrastructure in the
immediate vicinity, fire propagation would not be expected to increase impacts to sensitive receivers.

5.4 Propagation between units

The BYD MC Cube has several design features to mitigate fire propagation between units including in
house blade battery technology, active detection and off-gassing, modular cabinet design, inter-cabinet
fire isolation and Battery-Distribution Cabinet Isolation.

BYD MC Cube under CSA TS-800 LSFT tests modelled 1000°C fire, with a peak heat release rate of
5.43MW. Adjacent cabinets’ temperatures remained below 60°C, well below the thermal runaway
threshold for LFP (270-300°C).

In addition, lessons learnt from incidents including The 2021 Geelong Victorian Big Battery (VBB) fire
found the back-to-back layout was not the cause of propagation and was caused by strong winds
directing flames from a burning Megapack into the unprotected plastic vent/fan cover atop an adjacent
unit, which ignited and directly contacted battery modules.

Lessons incorporated into the project detailed design:

e Vent covers / fan covers to be constructed of non-combustible metal (not plastic)
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e Battery packs or flammable materials not to be located directly beneath ventilation openings.

e Enhanced commissioning protocols, sensor coverage and alarm responses per VBB investigation
recommendations.

Conclusion: Supported by BYD/CSA TS-800 LSFT scenario testing, propagation between units is
considered unlikely and not carried forward for further analysis.

5.5 Li-lon Battery Fire and Toxic Gas Dispersion

Carbon Dioxide (COz)

CO:z is a colourless, odourless gas. STEL is 30,000 ppm (3%). Concentrations >100,000 ppm (10%)
coma or death probable. COz is a combustion byproduct from carbon-containing battery components
(wiring, plastics, anodes). A review of comparable BESS fires (including VBB) indicates that CO2
generation would not produce a downwind plume of sufficient concentration to cause offsite injury.

This incident is not carried forward.

Carbon Monoxide (CO)

CO is a by-product of incomplete combustion. IDLH is approximately 1,200 ppm. The combustible load
within LFP BESS containers relative to the available atmospheric oxygen makes credible offsite CO
concentrations causing injury implausible.

This incident is not carried forward

Fluoride Gases (HF, PFs, POFyrp;s copied document to be made available
Electrolytes in Li-ion batteries [typicaliyt iRke} clempiribeeaybai fhknfire, generate hydrogen fluoride (HF),
phosphorous pentafluoride (PFs), andighwsidgeyhilseriaed Refiewtds IDLH is 30 ppm; 10-minute lethal

concentration is 170 ppm. HF|is hp@ﬂs&b@'plﬂﬁdih@bbb@@ﬁ%ﬁ(&r the
Planning and Envwonmen* Act 1

Due to a full container fire beirjg tf:ﬁ TGS |rﬂ;[| Qn&?}l)%n s%@f@;%?{mal for LFP fire is considered
negligible, toxic fluoride gas dispersi ﬁ% E a B?Q&%i? Aiha ul concentrations is not a
credible scenario. Preliminary uonsejﬂj cem s performeéd ( usmg the Effects LFP Thermal

Runaway model) and confirmed no offsite |mpact potentlal based and basgd on a full container thermal
runaway which is considered improbanle.

This incident is not carried forward.

5.6 Electrical Equipment Failure and Fire

Electrical equipment within switch rooms (switchgear, servers, control systems) can fail due to arcing,
overheating or short circuit. Switch room fires typically develop slowly (smouldering) and are contained
within the room. The fire would be unlikely to result in substantial offsite impacts.

Incident not carried forward.

5.7 Transformer Internal Arcing, Oil Spill, Ignition and Bund Fire

If internal transformer arcing occurs, arc energy thermally decomposes the oil, generating light
hydrocarbon and combustible gases and causing rapid pressurisation. Reservoir rupture allows oxygen
ingress and auto-ignition above the autoignition temperature, potentially igniting oil in the bund.
Transformers are ubiquitous with low failure rates. All transformers are to be bunded (self-bunded skid or
concrete bund), limiting oil pool spread. Separation distances to site boundary make offsite impacts
unlikely.

A quantitative consequence analysis has been performed for this scenario to confirm site boundary
impacts remain within screening criteria.

ADVERTISED
PLAN
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5.8 Transformer Electrical Surge Protection Failure and Explosion

An extreme electrical surge (e.g. direct lightning strike) defeating surge protection can cause oil
decomposition, gas formation, pressurisation, reservoir rupture, oxygen ingress and explosion,
generating significant overpressure. Transformers are equipped with surge protection devices but these
do not protect against all events.

This incident has been carried forward for quantitative consequence analysis.

5.9 Electromagnetic Field (EMF) Impacts

BESS facilities generate extremely low frequency (ELF) EMFs from operational equipment including
transformers, inverters, transmission lines and battery electrical components. ELF EMF frequencies range
from 0-300 Hz. In Australia, the dominant frequency is 50 Hz (grid frequency).

There is no mandatory Australian standard for exposure to 50 Hz EMF; the assessment adopts the
ICNIRP (2010) reference levels, which ARPANSA endorses as the appropriate benchmark. The ICNIRP
public exposure reference level is 2,000 milligauss (MG) / 200 pT at 50 Hz for continuous 24-hour
exposure and 1000 uT occupational (ICNIRP 2010).

Source Typical Measurement (mG) = Range (mG)
Personal computer 5 2-20
Distribution powerline (underfline) 10 2-20

This copied document to be made available
f?bthe sole purpose of enabling, 0— 200
its consideration and review as

[€%]

Transmission powerline (under

ine) part of a planning process under the
Substation / transformer Plaryng antd dhovitoswoeoé Act 1982pidly attenuates to background
(adjacent) The document must not be used for@iin 5—10 m
purpose which may breach any
Inverter / BESS unit (adjacent) Up to ~1 1&@7&3}{[ at Attenuates to background within
source 2-3 mT

EMF attenuates rapidly with distance. ARPANSA advises that EMF from high voltage powerlines
becomes indistinguishable from background within ~50 m, and from substations within 5-10 m. Field
studies at utility-scale solar/BESS facilities confirm magnetic fields adjacent to inverters and transformers
are below ICNIRP occupational limits, and within 2-3 m of equipment reduce to background levels.

Nearest sensitive receptors at this site are approximately 500m from BESS equipment. ICNIRP public
reference levels will not be exceeded at any offsite location. Incident not carried forward.

5.10 External Fire / Bushfire Impact

The site sits within a low bushfire risk setting overall (Habitat 2025) with the development area not
mapped within the bushfire management overlay. However, it is identified as Bushfire Prone under the
Building Regulations, and clause 13.02-1S (Bushfire Planning) requires that bushfire risk be prioritised in
decision making.

Whilst the facility is not within proximity to high bushfire intensity prone land (refer site layout). With
prevailing winds, embers can travel several kilometres. The site is to maintain a vegetation management
plan / asset protection zone (APZ) and limit combustible fuel loads. Grass fires are short-lived with limited
sustained radiant heat.

The CFA Design Guidelines and Model Requirements: Renewable Energy Facilities inform facility design
including (but not limited to):
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e Siting and layout to enable safe emergency access

e Separation distances that reduce the likelihood of fire spreading between battery units, buildings
and any vegetation;

e Fire protection systems and water supply capacity
e CFA approved Risk Management Plan, a Fire Management Plan and an Emergency Plan.

The BESS will operate within a facility that already incorporates strong bushfire resilience measures
through the approved solar farm layout and supporting emergency access infrastructure. These features
include all-weather internal access roads suitable for firefighting appliances, managed fuel loads and
perimeter defensible space. The BESS will adopt complementary measures that align with the CFA
model requirements and will ensure that the bushfire risk to and from the storage system remains
acceptable.

BYD MC Cube BESS enclosures are designed to IP55 standard, providing protection against
environmental ingress. LFP chemistry is resistant to external heat-induced thermal runaway at realistic
bushfire radiant heat levels. Sustained radiant heat impacts sufficient to damage BESS infrastructure are
not expected.

Conclusion: The potential for incident escalation from external bushfire is considered minimal, however
the incident will be carried forward for further analysis and traceability in Detailed Design.

This co§ed document to be made available

6.0 Safety Managernentt Y&{@Rpurpose of enabling

ANZA Power’s operation and mai gbtgg%mm o io fy::ggq?ylew %S Q{/(Ijarce with a Safety Management
System defined within a site speci aln?ffﬁg &)Eth t&gé Health Safety Management Plan
aligned to Victorian OHS and D ﬁg'ﬁﬁ‘yﬁﬂreﬁ%@%ﬂ@ﬁ ﬁ§e§f ppm able development provisions,
including CFA approved Risk \/Ianagflgmf %lEHW?W%WHL?'an an@l Emergency Plan.

The facility and the overall assessment of risk, CBﬁEHé%‘Bpproprlate manag@ement and control of hazards
and associated risks. Formal safety-rranagement-systems-allow-the-rsk/is-from potentially hazardous
installations to be minimised through a combination of preventive and mitigative controls to ensure safe
operations.

The assumed systems and processes applicable to the Project include, but are not limited to:

e The Project would be an unmanned facility and assumes no more than 5 workers (routinely) within
the Project Area for maintenance and operations requirements.

e The operation of the proposed BESS, Solar Farm and transmission line would be continually
monitored and controlled from a central control room via a Supervisory Control and Data Acquisition
(SCADA) system

o An O&M manager will be appointed, with overall responsibility and who would be supported by
suitably qualified/ competent personnel trained in the operation, maintenance and support of the
facility

e Asset management process that ensures equipment and systems (including protective systems and
controls) are inspected, tested and maintained in accordance with OEM requirements, applicable
standards and engineering good practice.

o A permit to work/ safe system of work for the planning, authorisation and coordination of hazardous
work including (but not limited to)

o Hot work

Live Electrical

Excavation/ penetration ADV E RT I S E D

Confined space entry
Controlled Access (e.g. HV Apparatus) P LAN

O O O O
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e All workers will be provided with induction training, training and access authorisation, and instruction
and supervision to ensure health and safety

e All contractors will be managed under a formal Contractor onboarding and contractor safety
management process

¢ Incident management, reporting and response process

e Security fencing and access controls

e Project elements comply with all Codes and statutory requirements with respect to design, work
conditions and performance of work

e All Dangerous Goods (DG) will be stored, used and transferred in accordance with relevant
legislation, standards and codes, risk assessments and Safety Data Sheet (SDS) requirements,
including any minimum PPE requirements

o All personnel working within the Project Area would be provided with the appropriate PPE suitable for
use with the specific type of activity i.e. handling of hazardous substances or electricity

e Emergency procedures, including response to any external incidents, would be implemented and
personnel would be trained in emergency response. Emergency processes exist for lone workers.

o Afirst aid station will be installed comprising appropriate first aid kit(s) and first aid

7.0 Reference Bowtie Models

Bowtie analysis provides a structured hazard/risk analysis technique that maps the pathway from threats
(causes) through to a central top event (hazardous event/loss of control) and on to consequences. The
left side of each bowtie shows threats and prevention barriers that reduce the likelihood of the top event.
The right side shows mitigation barriers that reduce the severity of consequences should the top event
occur.

Three reference bowtie models are presented for the highest-priority BESS hazard scenarios, structured
in accordance with the EPRI/Sandia ESS Failure Mode Analysis framework. Threat, barrier and
consequence codes (e.g. [A1], [B2], [C3], [D4]) are summarised consistent with the EPRI/Sandia
reference taxonomy and amendments to reflect BYD MC Cube specifications.

Other risk events have not been modelled at this stage of the analysis and may be considered further in
final hazard analysis.

These reference bowties inform the preliminary Critical Control summary identified in Section 7.0 and
should be reviewed and updated as part of the detailed design HAZOP and final hazard analysis.

Threat / Cause Barrier / Control Top Event

Grey box — left and Red/orange circle —

Blue box — left side right side centre

Red box — right side

This copied document to be made available
for the sole purpose of enabling
its consideration and review as
ADVERT'S ED part of a planning process under the
P L AN Planning and Environment Act 1987.
The document must not be used for any

purpose which may breach any
copyright
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Bowtie 1: LFP Cell Internal Failure and Thermal Runaway

S consulting safe

Figure 4A-1 - LFP Cell Internal Failure and Thermal Runaway

TOP EVENT MITIGATION

Figure 7-1: Bowtie 1 — LFP Cell Internal Failure and Thermal Runaway

Threats [A1-A5]: Single-cell thermal runaway; multi-cell thermal runaway; internal defect (no TR); cell

pressure buildup; degradation/end of life.

Prevention barriers [B1-B5]: Blade Battery LFP cell chemistry (no oxygen release during thermal
runaway); shut-down separator (local and remote) and thermal interrupt
(overcurrent/overcharge/environmental exposure); cell manufacturing quality control; BYD Battery
Management System (BMS) monitoring and shutdown; LFP cell thermal abuse tolerance.

Mitigation barriers [D1-D10]: Smoke, thermal and combustible gas detection with fire alarm panel; BMS
data; vent/pressure relief and exhaust ventilation; inter-cabinet fire isolation, heat insulation design and
non-combustible vent/fan covers; emergency response plan; fire service response; facility design and

siting.

Consequences [C1-C6]: Cell/module combustion; multi-module/rack fire; fire spread beyond
containment; cell/module off-gassing; explosion/accumulation of off-gases; balance of system fire.

ADVERTISED
PLAN
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Bowtie 2: Non-Cell Thermal Risks

Figure 4A-2 - Non-Cell Thermal Risks (HVAC Failure / Electrical Hotspot / External Heat)

THREATS / CAUSES PREVENTION BARRIERS TOP EVENT MITIGATION BARRIERS CONSEQUENCES

Redundant HVAC

B Threat/ Cause W Barrier / Control M Consequence

Figure 7-2: Bowtie 2 — Non-Cell Thermal Risks: HVAC Failure / Electrical Hotspot / External Heat

Threats [A6-A12]: Hazardous temperature conditions (cell, module, room/enclosure); non-battery fire
(inside/outside enclosure); HVAC failure; electrical hotspot/loose connection.

Prevention barriers [B3, B6-B12, D10]: Liquid cooling thermal management (cell/module/container);
container HVAC,; redundant HVAC; preventative maintenance; panel monitoring and temperature alarms;
BMS-initiated system shutdown/disconnect; LFP cell thermal abuse tolerance; facility design and siting.

Mitigation barriers [D1-D10]: Smoke, thermal and combustible gas detection with fire alarm panel; BMS
data; vent/pressure relief and exhaust ventilation; inter-cabinet fire isolation and heat insulation design;
emergency response plan; fire service response; facility design and siting, deflagration protection.

Consequences [C1-C7]: Cell/module combustion; multi-module/rack fire; fire spread beyond
containment; cell/module off-gassing; explosion/accumulation of off-gases; balance of system fire,
environmental/HAZMAT issues [C7].

This copied document to be made available
for the sole purpose of enabling
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Bowtie 3: External and Environmental Risks

Figure 4A-3 - External and Environmental Risks (Bushfire / Flooding / Impact)

B Threat/ Cause W Barrier / Control M Consequence

Figure 7-3: Bowtie 3 = External and Environmental Risks: Bushfire / Flooding / Impact

This copied document to be made available

Threats [A28-A36]: Physical ihpact: [PELRe S8 RIBRS S RBIEF Samagk (flooding/condensation):
external fire impingement; duct/partlc'Ltlfa {Q%QGWQH&P%&H&W@&OS

. _ art o anning process under the .
Prevention barriers [B26, B291B3 lgympé é)},(f@g N-SEsignad §itigg; IP45-rated container/structural

resiliency; Blade Battery modyle fgsligpeynrntaingt mRnioriesd S dgsign and quality control,
system maintenance; human factors/pieggss GRMtCHh RME traiingsyinter-cabinet fire isolation and heat

insulation design. copyright

Mitigation barriers [D1-D2, D&=D10, D12-D13]: Smoke, thermal and comblistible gas detection/FACP;
BMS data; emergency response plan; fire service response; facility design and siting;
disposal/decommissioning response; LFP cell physical abuse tolerance.

Consequences [C1, C3—-C5, C7-C9]: Cell/module combustion; fire spread beyond containment; off-
gassing; explosion/off-gas accumulation; environmental/HAZMAT issues; physical damage to batteries;
excessive degradation of batteries.

7.1 BESS Ciritical Controls Summary

Critical controls (those whose failure alone could lead to a major consequence) are identified from the
reference bowtie analysis and are subject to formal verification and ongoing assurance. The critical
controls derived from Bowties 1-3 are consolidated in the register below.

Each is assigned a performance requirement and a verification/assurance activity and is to be confirmed
and resourced during detailed design and the design HAZOP.

ADVERTISED
PLAN
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gsmmsmb

Critical Control Function Bowtie Ref & Top Performance Requirement  Verification /
Event Addressed Assurance & Owner
CC- | BYD Battery Prevent B4 (BT1), B11 Continuously monitors | FAT/SAT of alarm
01 Management (BT2) — cell cell voltage, current, and trip setpoints;
System (BMS) internal failure & temperature and periodic functional
thermal runaway; | SOC; alarms and testing;
non-cell thermal isolates/disconnects alarm/event log
affected strings on review. Owner:
out-of-tolerance OEM / O&M
conditions. contractor.
CC- | Cell Quality Prevent B3 (BT1) — cell Cells from a qualified Supplier
02 Control & internal failure & manufacturer (BYD qualification
Manufacturing thermal runaway | Blade Battery LFP records;
QA cells); batch testing certificates of
and defect screening | conformance;
to UL 1973/ IEC incoming
62619; UL 9540A inspection. Owner:
data available. Procurement /
OEM.
CC- | Thermal Prevent B3, B6, B7 (BT2) | Maintains Commissioning
03 l\/lanagemen’[ ror-cett celfenctosure test; preventative-
& HVAC . thermal risks temperature within the | maintenance
(Liquid This cof'ed document to be g axalableband | schedule;
Cooling, incl. for the sole purpose of GaaRliRg oo oling; temperature trend
N-+1 ifs consideration and|reyieR 950+ coolfng monitoring. Owner:
redundancy) parf (?fa plannmg. proce Q v §ntro on O&M contractor.
TI"lan ning and Env1r0nm p tailure.
CC- | Temperature Prevent /- UB%‘EE?T&R‘ st '"ﬂ Jppen hden Sensor calibration;
oo Ppos h may .
04 Monitoring & Detect A vricht %empergiture sepsing alarm response
Alarms thermal “®PY™"8" | with alarm to SCADA / | and cause-&-effect
comntrotToornTat testing. Owner:
defined thresholds O&M contractor.
ahead of runaway.
CC- | Smoke, Mitigate / | D1 (BT1-3) — all | Detects off-gassing Detector
05 Thermal & Detect thermal top before flaming calibration; cause-
Combustible events combustion and &-effect test; FACP
Gas Detection initiates the alarm and | inspection. Owner;
with Fire Alarm ventilation sequence O&M / fire
Panel (no active suppression | contractor.
installed).
CC- | Vent/ Mitigate D4, D6 (BT1/BT2) | Vent/pressure relief Design verification;
06 Pressure — explosion / and enclosure vent / panel
Relief, accumulation of ventilation, with inspection and
Deflagration off-gases deflagration panels integrity check.
Protection & sized to prevent Owner: Designer /
Exhaust overpressure per O&M contractor.
Ventilation NFPA 68/69.
CC- | Fire Mitigate D3, D5 (BT1) — No active fire Confirm design
o7 Suppression module/rack fire; | suppression system is | basis and
— Not fire spread installed within the compensating
Installed BESS containers controls (CC-05,
(Compensating (confirmed alarm-only | CC-06, CC-08) are
configuration). Fire documented in the

CONFIDENTIAL | AusSafe Consulting

26



ADVERTISED

Laceby— BESS Preliminary Hazard Analysis

CCID Critical Control

Function

Bowtie Ref & Top

PLAN

Performance Requirement

gSmMsmb

Verification /

Event Addressed Assurance & Owner
Controls events are managed Fire Engineering
Apply) via early detection and | Report and
alarm (CC-05), reviewed by CFA.
vent/pressure relief Owner: Designer /
and deflagration Fire Engineer.
protection (CC-06),
and inter-cabinet fire
isolation (CC-08),
pending fire service
response and CFA
confirmation of this
design basis.
CC- | Inter-Cabinet Prevent/ | D8 (BT1-3), B5 Inter-unit spacing and | UL 9540A test-
08 Fire Isolation & | Mitigate — fire spread rated barriers limit data review; as-
Heat Insulation beyond module-to-module built separation
Design (unit containment and enclosure-to- survey. Owner:
separation) enclosure Designer.
propagation;
supported by
BYD/CSA TS-800
LSFT test data
ied document to be rﬂﬁ%@gﬁ@ﬁ&e nt
for the sole purpose of €AQINEHSMPerptures
its consideration and|&7eqiNgd belovy 60°C
part of a planning procdsS'Wil@ Adipulated
i nd EnvironmentOQ8 Coigternal fire.
CC- | Facility Design | Praventife ddetéRT indltmot bee SEPARIOMIP S|te Design review
09 & Siting Mit di@mpgﬁw, adjagent against PHA
(separation consequenhieesight | assets and sensitive separation criteria;
distances) external impact receptors per AS / as-built survey.
NFPA 855 and PHA Owner: Designer /
findings. Proponent.
CC- | Emergency Mitigate D7 (BT1-3) — Site-specific BESS ERP endorsement;
10 Response Plan escalation / off- ERP; pre-incident plan | joint exercise / drill;
& Fire Service site impact shared with CFA / pre-incident plan
Liaison FRV; tactical water review. Owner:
supply available. Operator /
Proponent.
CC- | Preventative Prevent B9 (BT2), B31- Scheduled inspection | PM completion
11 Maintenance & B32 (BT3) — of connections, records; infrared
Electrical electrical hotspot; | thermographic survey | (IR) scan reports.
Integrity non-cell fire and torque verification | Owner: O&M
of electrical contractor.
terminations.
CC- | Structural / Prevent B29-B30 (BT3) Enclosures rated IP55 | Design
12 Container — physical for environmental certification; site
Resiliency & impact; water ingress protection, inspection. Owner:
Physical damage; external | flood immunity, Designer.
Protection fire impact and bushfire
(BAL) exposure at the
site.
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8.0 Preliminary Facility Fire Safety Evaluation

In accordance with CFA and WorkSafe advice/ clarifications issued to ANZA, a preliminary fire safety
evaluation has been performed against section 4 of the CFA Design Guidelines and Model Requirements
for Renewable Energy Facilities v4.4.

Several design requirements are committed to with further demonstration to be supported in Detailed
Design packages. In addition, specific requirements relating to Facility Construction and Commissioning
(section 5) and Facility operations and maintenance (section 6) will be captured in later assessments and
management plans.

It is recommended that these items are further considered in the Fire Safety Study and installation
confirmed/ evidence demonstrated during commissioning Inspection and Test Plans.

Legend: Y = Yes / Compliant | N = No / Not compliant | NA = Not Applicable | TBC = To Be
Confirmed

SECTION 4 — FACILITY LOCATION AND DESIGN
Comply

Requirement (Y/N/ Notes / Evidence
NA)

4.1 Facility Location — Low-Risk Siting

4.1 BESS sited in low}Adkfctaiiss Wagrumeny to be mageaxalabled smoLsio
Bushfire Management OV&{@iats) purpose of enabling
and Land Subjectlto InunH&tisHsideration and review as

Overlay (LSIO) do jnot il of a planning process under the
Planning and Environment Act 1987.

4.1 Risk Management| Plam,SidRLiniontiust B6t be use@lirnR)P|addresses siting
siting of battery energy stgiagfyse which may breataligngle.
systems. copyright

4.1.1 High-Risk Environments~Hi#eappleablie)

41.1a Assessment against VPP Clause TBC Provide bushfire hazard site and
13.02-1S (Bushfire Planning) where landscape assessment.
facility is in a Bushfire Prone Area Preliminary bushfire risk discussion
(BPA). provided; formal bushfire hazard
assessment to be confirmed/provided
separately.
41.1b Impact of any ignitions from Y Carried forward offsite impact
infrastructure on nearby communities, consequence assessment

infrastructure and assets assessed.

411c Impact of bushfire on the Y Assessed in Section 5.10 — low
infrastructure (ember attack, radiant bushfire risk setting; ember travel,
heat, flame contact) assessed. radiant heat and LFP resistance to

external heat-induced thermal
runaway considered.

4.1.1d Assessment of whether proposal Y Addressed in Sections 4.5 and 4.11
increases risk to adjacent land and — remote siting and complementary
how risks on site are reduced to bushfire resilience measures maintain
acceptable level. acceptable risk to/from BESS.

ADVERTISED
PLAN
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4.2.1 Emergency Vehicle (Fire Truck) Access

4.21a

4.21b

4.21¢c

4.2.1d

4.21e

4.2.1f

4.21g

4.2.1h

4.21

Minimum 4 m perimeter road
constructed within the perimeter fire
break.

Roads all-weather construction
capable of accommodating 15-tonne
vehicle (no compacted earth).

Constructed roads = 4 m trafficable
width with 4 m vertical clearance.
Fencing allows width of fire vehicles.

Average grade < 1:7 (14.4% / 8.1°);
maximum 1:5 (20% / 11.3°) for no
more than 50 m.

Dips no more than 1:8 (12.5% / 7.1°)
entry and exit angle.

Passing bays =20 mlong x =6 m
wide incorporated at least every 600
m. At least one bay where road < 600
m.

ADVERTISED

BC

PLAN

(o safe

To be further confirmed at detailed
design (civil/roads design).

To be further confirmed at detailed
design (civil/roads design).

To be further confirmed at detailed
design (civil/roads design).

To be further confirmed at detailed
design (civil/roads design).

To be further confirmed at detailed
design (civil/roads design).

To be confirmed at detailed design
(civil/roads design).

ads design).

Road network end leilﬁsa&?ﬁisesdta@gumenyto be maT A g{k&?mﬂﬁ% onfirmed at detailed

infrastructure, builgings,

areas of facility —|[fire sergig
substations, grid conneot}

provided into eac

gtéle sole purpose of en b1

§ consideration and review as
par?nosf a planning process under the

At least two (2) acbesdbomting and Enviyonment Asbé48ither
sddhionlegerent must not be uspshitgn @Wi/roads design).
BESS is located. INumbetpanigp éseatidnch may breach any

determined in consultation with CFA copyright

onfirmed at detailed

Turning areas (court-bowl 8 m radius
or T-head) provided where dead-end
roads exceed 60 m from hardstand.

Y

4.2.2 Firefighting Water Supply — General Requirements

4.2.2a

4.2.2b

4.2.2¢c

4.2.2d

4.2.2e

4.2.2f

Water access points clearly
identifiable and unobstructed.

Static water tank installations comply
with AS 2419.1-2021 Fire hydrant
installations.

Static water tanks are above-ground,
constructed of concrete or steel.

Tanks capable of being completely
refilled automatically or manually
within 24 hours.

Tanks located at vehicle access
points, positioned = 10 m from all
infrastructure.

Hard-suction point provided with 150
mm full-bore isolation valve with Storz
connection; Storz tree adapters

Y

Y

BC

BC

BC

Ring Road- To be further confirmed at
detailed design (civil/roads design).

To be further confirmed at detailed
design (fire water infrastructure).

To be further confirmed at detailed
design (fire water infrastructure).

To be further confirmed at detailed
design (fire water infrastructure).

To be confirmed at detailed design (fire
water infrastructure).

To be confirmed at detailed design (fire
water infrastructure).

To be confirmed at detailed design (fire
water infrastructure).
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4.2.2g

4.2.2h

4.2.2i

4.2.2]

4.2.2k

4.2.2

4.2.2m

4.2.2n

4.2.2 Firefighting Water Supp

4.2.2(1b-
)

(125/100/90/75/65 mm) and blank
end cap provided.

Hard-suction point within 4 m of a
hardstand area with clear personnel
access.

All-weather road and hardstand (= 15
tGVM, = 8 mlong x = 6 m wide)
provided to hard-suction point.

Road access and hardstand kept
cClear at all times.

Hard-suction point protected from
mechanical damage (e.g. bollards)
where necessary.

8 m radius turning circle provided at
tank where access road has one
entrance.

External water level indicator
provided, visible from hardstand.

S consulting safe

To be confirmed at detailed design (fire

To be further confirmed at detailed
design (civil/roads design).

To be confirmed at detailed design (fire

To be further confirmed at detailed
design (fire water infrastructure).

'FIRE WATER' sighage and tank

TBC
water infrastructure).
Y
Y O&M control
TBC
water infrastructure).
NA
TBC
1BC To be turther

onfirmed at detailed

capacity fixed to eaﬁniéa{%q%q é@cument to be mﬁgig@éﬁr&%ﬁer infrastructure).
1.3.6)

2419.1-2021 Cl. 1

‘for the sole purpose of enabling
Directional signagg at eadtsvepisidleratiopgmd revigwasurther

onfirmed at detailed

entrance indicating diréisrofcr planning process wedeitlfiee wdter infrastructure).

nearest static tank.

Planning and Environment Act 1987.
The document must not be used for an

y — ConliglisedVAieR My Picudeipgnyater

Static fire water sipply = 288,000 L, cOP¥yight

4x140k| propased

or as per AS 24194-20211able
2.2.5(D) for Open Yards flowing = 4
hours at 20 L/s — whichever is
greater.

Quantity of static fire water storage
calculated from number of hydrants
required per AS 2419.1-2021 Table
2.2.5(D).

Fire hydrants located so every part of
BESS is within reach of 10 m hose
stream from nozzle at end of 60 m
hose.

Fire water supply located at vehicle
entrances, = 10 m from all
infrastructure.

Fire water supply adjacent to BESS
and accessible without undue danger
(tanks closer to entrance than BESS).

Fire water supply complies with AS
2419.1-2021 Section 5: Water
storage tanks.

BC

BC

BC

BC

BC

ADVERTISED
PLAN

To be confirmed at detailed design (fire
water supply sizing).

To be confirmed at detailed design (fire
water supply sizing).

To be confirmed at detailed design (fire
water supply sizing).

To be confirmed at detailed design (fire
water supply sizing).

To be confirmed at detailed design (fire
water supply sizing).

CONFIDENTIAL | AusSafe Consulting

30



Laceby— BESS Preliminary Hazard Analysis

4.2.3 Fire Detection and Suppression Equipment

4.2.3a Fire detection and suppression for on- Y
site buildings per National

Construction Code (NCC).

4.2.3b Fire protection for dangerous goods TBC
storages per relevant Australian

Standards.

4.2.3c Minimum two (2) suitable fire TBC
extinguishers within 3-20 m of each

PCU (Power Conversion Unit).

4.2.3d All vehicles/heavy equipment carry =9  TBC
L water stored-pressure extinguisher
(= 3A rating) when on-site during Fire

Danger Period.

(o safe

To be confirmed at detailed design
(building fire protection).

Refer to Section 4.4.3 Fire Protection
Quantities; specific provisions to be
confirmed against applicable Australian
Standards.

To be confirmed at detailed design.

Operational requirement — to be
incorporated into O&M
procedures/SMS.

4.2.4 & 4.2.5 Vegetation, Landscape Screening and Fire Breaks

Vegetation Management Plan/APZ
commitment noted; specific firebreak
dimensions to be confirmed at detailed

cogwenljlgﬂéent rjoted; specific firebreak
| e{w&g)ps tojbe confirmed at detailed

modelling at detailed design.

Vegetation Management Plan/APZ
commitment noted; specific firebreak
dimensions to be confirmed at detailed

BESS fire likelihood assessed as low
and not carried forward for quantitative
modelling; radiant-heat-based
firebreak sizing not yet performed —
recommend confirming at detailed
design if required by CFA.

4.2.5a 10 m minimum fire break established TBC
and maintained around perimeter of
facility (from boundary or from
vegetation screening inside property design.
boundary). This copied document to be made available
4.2.5b 10 m minimum fir breakggtéog '%%@rgzzﬁggé{:\%%ég%im Mgnagement Plan/APZ
around control rogms, ezllelg %F qyplanning process
compounds, subgtati and all >
buildings on-site. anning and Environment Ssign.,
The document must not be used for any
425 Fire break width verified gsratpeastwiich TBE breath buaxonfirmed via fire radiant heat
distance at which fradiant heat from copyright
fully involved vegetation does not
create ignition potential on-site
infrastructure.
4.2.5 Fire break established and maintained TBC
BESS around BESS and related
infrastructure (= 10 m minimum width
or greater per RMP). design.
4.2.5 Width of fire breaks between TBC
BESS vegetation and BESS accounts for
radiant heat output from BESS fully
involved in fire — must not create
ignition potential for vegetation.
4.2.5 Fire breaks non-combustible TBC

(concrete, mineral earth, or non-
combustible mulch such as crushed
rock). Free of vegetation and
obstructions at all times.

To be confirmed at detailed design.

ADVERTISED
PLAN

4.2.6 (BESS) Design-Specific Requirements — Battery Energy Storage Systems

4.2.6(1a) Separation distance between battery TBC
containers/enclosures and other

containers, on-site buildings,

Separation to be determined via fire
radiant heat flux analysis. Quantitative
radiant heat flux analysis not yet
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4.2.6(2¢)

4.2.6(24)

4.2.6(2¢)

4.2.6(2f)

4.2.6(29)

4.2.6(2h)

4.2.6(2i)

substations, site boundary, and
vegetation — at least the distance at
which radiant heat from BESS fully
involved in fire does not create ignition
potential.

Fire break = 10 m around BESS and
related infrastructure (non-
combustible construction).

Site layout considers safety of
emergency responders.

Site layout minimises potential for
grassfire/bushfire to impact BESS.

Site layout minimises potential for
BESS fire to impact on-site and off-
site infrastructure.

BESS located reasonably adjacent to
site vehicle entrance suitable for

(o safe

performed for BESS containers (fire
risk screened out qualitatively);
separation currently based on
manufacturer minimum clearances
Recommend confirming against CFA
requirement at detailed design.

TBC To be confirmed at detailed design.

Y Addressed in site layout and (all-
weather access roads, defensible
space).

Y Addressed in APZ, managed fuel
loads, perimeter defensible space.

Y Addressed in— separation distances
and containment design limiting
escalation potential.

NA BESS and Entry site layout allows

access for emergency vehicles.

emergency vehicles:

Site entrance and|ffhivaiepietikkoooinent BCbe mddwshiayibabie|obe confirmed at detailed
aligned to prevailing windfglirehtiailtcpurpose of eridsigip(site layout).

avoid smoke impa
BESS fire).

In-built fire and gal
provided in BESS

ct on apgessdidiehtion and review as
part of a planning process iganitayouti may require change to
Planning and Environment f@¢taigfocatipn so not downwind of
The document must not be u&d¥8r any

s detedtBRRGgaxlich fpay breaghamx, oy ByD MC Cubbe in-built

containers. copyright s 0K, thermhl and combustible gas

Explosion prevention via sensing and
venting, or explosion mitigation via
deflagration panels, provided.

Suitable ember protection provided to
prevent embers penetrating battery
containers.

Suitable access roads for emergency
vehicles to and within site, including to
BESS and fire service infrastructure.

BESS installed on non-combustible
surface (e.g. concrete).

BESS provided with suitable
ventilation.

Impact protection > equivalent of W
guardrail-type barrier provided to
prevent mechanical damage to BESS
containers.

BC

Y

BC

detectiorwithl Fire Alarm Panel

Confirmed — vent/pressure relief and
deflagration protection

IP55-rated enclosures provide general
environmental ingress protection (CC-
12); ember-specific screening not
explicitly confirmed — recommend
confirming at detailed design.

To be confirmed at detailed design
(civil/roads design).

To be confirmed at detailed design
(civil/foundation design).

Confirmed — liquid cooling and
exhaust ventilation

To be confirmed at detailed design.

ADVERTISED
PLAN
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S consulting safe

4.2.6(2) Enclosed wiring and buried cabling TBC To be confirmed at detailed design.
provided, except where above-ground
required for grid connection.

4.2.6(2k)  Spill containment provided, including TBC Transformer bunding confirmed;
provision for management of fire dedicated BESS fire water runoff
water runoff. containment not yet confirmed

4.2.6.4 Management of Fire Water Runoff

4.2.6.4 Infrastructure provided for TBC To be confirmed at detailed design —
containment and management of no dedicated fire water containment
contaminated fire water runoff infrastructure documented in this PHA.
(bunding, sumps, or impervious
retention facility).

4.2.6.4 Containment and management TBC To be confirmed at detailed design.
capacity equivalent to on-site fire
protection system volume.

4.2.6.4 Containment per AS 4681-2000 TBC To be confirmed at detailed design.

Section 7.3.9: Control of run-off.

4.3 BESS Safety and Protective Systems (CFA Recommended)

4.3 Battery management/monitoring Y BMS and Remote Monitoring
systems for monitoring state of
battery to ensure safe operation.

4.3 Systems for detecting smoke, heat, Y Smoke, Heat and Off-Gas detection
fire, and toxic off-gassing within BESS
containers. Off-gas detection single-
trigger, covering both lighter and
heavier-than-air gases.

4.3 Systems to prevent heat/fire spread Y Confirmed — shut-down separator
within BESS containers (thermal (local/remote), inter-cabinet fire
barriers, shutdown separators, isolation & heat insulation design, liquid
isolation systems, cooling systems). cooling (CC-01, CC-03, CC-08).

4.3 Systems to prevent explosion within Y Confirmed — vent/pressure relief,
BESS containers (ventilation, pressure deflagration protection & exhaust
relief, exhaust systems). ventilation (CC-06).

4.3 Systems to prevent water ingress; Y IP55-rated enclosures
appropriate IP ratings for
containers/cabinets and/or battery
modules.

4.3 Warning and alarm systems for early Y Fire Alarm Panel integrated with

notification of faults, off-gassing,
smoke, and fire.

detection systems

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
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9.0 Consequence Modelling Outputs

Consequence modelling was performed for the hazardous scenarios identified in Section 5.0 that were
assessed as having potential for offsite impact. Modelling determines the distances at which impact
criteria (thermal radiation, overpressure, toxic concentration) are reached, enabling comparison against
HIPAP No. 4 consequence screening thresholds.

The following scenarios were carried forward for consequence modelling based on the hazard
identification screening described in Section 5.0:

a) Transformer bund fire (pool fire) — HV transformer (worse case)
b) Transformer explosion (rapid pressure release) — HV transformer

The following scenarios were screened out and were considered to not require consequence modelling:

a) Li-ion battery thermal runaway / container fire — LFP chemistry; no credible offsite fire radiation
identified

b) Toxic gas dispersion (COz, CO, HF) — source term insufficient for offsite impact/ exceedance
c) Electrical equipment fire — slow growth; contained within switch room

d) EMF - attenuates to background within metres; nearest receptor 500m

e) Bushfire — short-lived; grass fuel load; APZ controls implemented

. This copie cument to be made available
9.1 Modeling Methodol08 e St Biee of enabling
Consequence modelling was perforniedcosing éraxmonanidRe@iES: aich is proprietary software which
has been developed based ugon thart NCaGdiourer (prokesanohdpdthied based upon CFD modelling
tests and physical verification pxpéiamernitez hd Eoftianenoant odeP8Tange of incidents including pool
fires, flash fires, explosions, jef firbetdricudispénsiossnotdbensessfemoke plumes, etc. All modelling was
performed in accordance with| HIPARpgujzsecehich may breach any
copyright

Modelling Assumptions and Input Parameters

Parameter Value / Assumption

Consequence software Gexcon EFFECTS

Wind speed (u) 5 m/s (fire/explosion)

Ambient temperature 35 °C (conservative)

Relative humidity 50%

Ground roughness 0.01 m (flat open rural terrain)

Terrain Flat; conservative (no terrain shielding assumed)
Transformer oil type Linoleic acid; conservative assumption for Ester Oil (FR3 or

similar oil has much higher Flash Point)

Transformer oil inventory (HV) 30,000L; full tank volume (assumption)
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Transformer oil inventory (MV MV not modelled at PHA stage

each)

Bund area (HV transformer) 10 x 7m;
Assumption — to be updated as per detailed design bund
dimensions

Bund freeboard / drain No drain active during incident (conservative)

assumption

Surface Emissive Power (SEP); 62kW/m2; (mineral oil, per conservative clear flame with Effect )

pool fire

Atmospheric transmissivity 0.8 (conservative)

TNT equivalence; transformer 5% efficiency (conservative)

explosion

Gas/vapour inventory in 26700 kg equivalent hydrocarbon

transformer for explosion

- » This copied document to be made available

Ignition probability %QQ%WJWWWW%W“ cas
its consideration and review as

part of a planning process under the

Planning and Environment Act 1987.

9.2  Thermal Radiatior|; Mang&faiineat Madhbtbe used for any

A transformer oil pool fire was model%ﬁr&?sﬁ]gmﬁ’h{%&’ﬁﬁ%ﬂm&& case| largest oil inventory). The
pool fire extends to the limits ¢f an assumed buﬁBBHrég@é. Thermal radiation contours (kW/m2;) were
calculated as a function of distaree-frorm-the-posokire-contre-

U
-~

Table 9-1: HIPAP No. 4 Thermal Radiation Consequence Criteria and Model results

Thermal Result — Exceeded at

Radiation Level Distance (m) Boundary
(kW/m2)

35 e Cellulosic material will pilot ignite within one 6 No
minute’s exposure

e Significant chance of fatality for people
exposed instantaneously

23.0 o Likely fatality for extended exposure and 10 No
chance of fatality for instantaneous
exposure

e Spontaneous ignition of wood after long
exposure

e Unprotected steel will reach thermal stress
temperatures which can cause failure

e Pressure vessel needs to be relieved or
failure would occur
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12.6 e Significant chance of fatality for extended
exposure. High chance of injury

e Causes the temperature of wood to rise to
a point where it can be ignited by a naked
flame after long exposure

e Thin steel with insulation on the side away
from the fire may reach a thermal stress

level high enough to cause structural failure

4.7 o Wil cause pain in 15-20 seconds and injury

after 30 seconds’ exposure (at least
second-degree burns will occur)

2.1 e Minimum to cause pain after 1 minute

Transformer Pool Fire Thermal Impact

ADVERTISED
PLAN

S consulting safe

12 No

13 No

17 No
Legend &

Release point
= @ Contours

/ Pool fire area
/ Flame transect

12.6 kW/m2 heat radiatior

/ 4.7 kW/m?2 heat radiation «

23 kW/m?2 heat radiation ¢

/ 35 kW/m2 heat radiation ¢

# (] Lethality outdoors
# () Heat radiation sideview grid
# () Heat radiation grid

(JB. Plans

google

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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9.3  Explosion Overpressure; Transformer Failure

A transformer explosion was modelled for the HV transformer assuming rapid oil vaporisation, gas
accumulation and ignition following loss of containment.

This could include an extreme electricity surge (e.g. lightning strike, the ester oil within the transformer
may ignite and explode resulting in overpressure impacts. A confined vapour cloud explosion using TNT
equivalence is modelled.

The following data has been obtained to model a transformer explosion:

¢ W 26,700 kg (based on the 30,000 L of oil contained within a single transformer and an ail
density of 890 kg/m3)

¢ o 0.05 for hydrocarbons

The above inputs into GexCon Effects with the results of the explosion calculations provided
below

Table 9-2: HIPAP No. 4 Explosion Overpressure Consequence Criteria and Model Result

Overpressure Result — Exceeded at

(kPa) Eige: Distance (m) Boundary

70 o Thresheld-sHurg-dameage 42 No
e 100% chance of fatality for a person .
in o BlplgireRied- B to be made available

o Corpplete BSrtBfitiYF A HARSEs0T enabling
its consideration and review as
part of a planning process under the
35 o House Whimnzibigaiokd Environment Act 1987. 62 No
o  Wagordderdppianentiomst not be used for any
ovefturnedgpurpose which may breach any

e Threshold of eardrumcdBiriaght

e 50%chance of fatality for a persan
in a building and 1 5% chance of
fatality for a person in the open

21 e Reinforced structures distort 86 Yes — No offsite
e Storage tanks fail structures or
e 20% chance of fatality to a person in sensitive
a building receptors
14 e House uninhabitable and badly 115 Yes — No offsite
cracked structures or
sensitive
receptors
7 e Damage to internal partitions and 197 Yes — No offsite
joinery but can be repaired structures or
e Probability of injury is 10%. No sensitive
fatality receptors
3.5 o 90% glass breakage 334 Yes — No offsite

structures or
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o No fatality and very low probability of sensitive
injury receptors

Transformer Explosion Impact Contours

Legend L
= (@ Contours
/ 14 kPa overpressure conto

/ 35 kPa overpressure conto

/ 70 kPa overpressure conto

} Release point
(] B. Plans
google

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
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10.0 Qualitative Risk Assessment Summary

Risk Assessment OQutcomes

The following table summarises the risk assessment outcomes for all identified hazard scenarios.
Scenarios screened out as having no credible offsite consequence are noted. Scenarios carried forward
are assessed against HIPAP No. 4 criteria.

Scenario

Li-ion battery
thermal runaway —
LFP

Fire propagation
between containers

Toxic gas dispersion
(CO2, CO, HF)

Electrical equipment
/ switch room fire

Transformer bund
fire

Transformer
explosion (surge)

EMF impacts

External / bushfire
impact

Assessment Approach

Qualitative (Level 1) —
screened out

Qualitative — screened
post-VBB review

Qualitative — screened

out (Quant modelled of

HF)

Qualitative — screened
out

Quantitative
consequence analysis

Quantitative
consequence analysis

Qualitative — screened
out

Qualitative — screened
out

Consequence

(with controls)

Onsite only

Onsite only

Onsite only

Onsite only

[See modelling]

[See modelling]

Onsite only

Negligible

S Us safe

consulting

Likelihood Risk Level

Unlikely

Remote

Remote

Remote

Highly Unlikely

MEDIUM

Highly Unlikely

Remote

Remote

A preliminary BESS H&S risk assessment is considered in Appendix B.

It is recommended that health and safety risk assessment of onsite risks is further assessed and
considered in the O&M Health and Safety Management Plan and supporting site specific risk
assessments and safe systems of work.

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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11.0 Conclusions and Recommendations

A hazard identification process was performed for the proposed Laceby BESS to identify potential
hazards associated with operations and materials storage. Based on identified hazards, scenarios with
potential for offsite impacts were advanced and assessed.

Advanced scenarios were assessed qualitatively. Any scenarios without credible offsite impact were
eliminated from further assessment. Incidents carried forward for more detailed analysis produced no
observed offsite impacts exceeding HIPAP No. 4 criteria for thermal radiation. However, for explosion
overpressure the 7kPa boundary was exceeded. It is recommended that frequency analysis is
considered in later design stages and confirmed assumptions in the final hazard analysis.

Based on the analysis in this report, the project is classified as potentially hazardous and would be
permissible within the current land zoning for the site, subject to the implementation of the
recommendations below.

| ADVERTISED
11.1 Recommendations PLAN

Recommendation Responsibility Timing
R1 BESS must be designed, supplied and tested in Proponent / Procurement/
accordance with UL9540A and manufacturer Contractor Construction

recommendations, intluding clearances.

R2  BESS to be installed Wil Mé&?ﬁ}!{'é%ﬁém?e made avlghle o Construction
specified by the manlifactur&aHt SREIHTR PSR S}ﬁtenablmg

its consideration and review as

R3 UL testing information to iparhatie plailaiokg forangss under froporjent Pre-approval
certifying authority. AlconfitiantialiyaadrEamennmentosct 1987.
required. The document must not be used for any

purpose which ma breach any _ _
R4 Vent covers of BESS|units to be constr, m}g i9 pon— Proporjent / Detailed Design
et

combustible material (metal mesh / she Contraftor

R5 Where practicable, vents must not be located directly Proponent / Detailed Design
above battery packs within the BESS container. Contractor

R6 All transformers to be bunded to contain oil releases. Proponent / Detailed Design
Transformers may be self-bunded on a skid; otherwise a  Designer
dedicated concrete bund is required.

R7 Undertake a detailed HAZOP and safety in design Proponent / Detailed Design
review for the selected equipment with specific attention ~ Contractor
on thermal runaway detection, control and containment.

R8 Consult with relevant authorities and determine if a fire Proponent Detailed Design
safety study is required to ensure site infrastructure and
emergency response capability satisfy operational
requirements.

R9 Confirm detail design and ensure compliance to CFA Proponent Detailed Design
Design Guidelines and Model Requirements for
Renewable Energy Facilities v4.4

R10 Implement a design and operating principle that Proponent / Detailed Design
assumes a thermal runaway event can occur during the  Designer
asset lifetime.

CONFIDENTIAL | AusSafe Consulting 40



Laceby— BESS Preliminary Hazard Analysis

R11

R12

R13

R14

R15

R16

Implement a robust quality plan and inspections
throughout the supply chain and during construction,
including factory and site acceptance testing to prevent
installation of defective units.

Develop and implement an asset management plan in
line with OEM recommendations and good industry
practice.

Make provisions for training and education of operations
staff and emergency response services (BESS
technology, incident response, site familiarisation).

Implement an asset protection zone (APZ) (to be
determined) around the BESS compound and maintain
a vegetation management plan to limit combustible fuel
loads.

Further consider frequency analysis for explosion
overpressure is considered in later design stages/
confirmed assumptions in the final hazard analysis.

Formally document and confirm implementation of a
safety management system (SMS) and site-specific
O&M Health Safety Management Plan prior to
commissioning and operations.
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Contractor
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Proponent
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Appendix A — Summary of Offsite Hazards

Area /

Consequence

Safeguards

Operation

Battery Failure of Li- Manufacturing Thermal runaway BMS monitoring &
Storage ion battery defect; — fire or shutdown;
protection mechanical explosion; overcharge/discharge
systems; damage; incident protection; UL9540A testing;
thermal overcharge / propagation smoke/thermal/gas
runaway overdischarge; between cells; detection; pressure relief
cooling system toxic smoke vents; blast panels; HVAC;
failure; water (COe, CO, HF) IP55 enclosure
ingress dispersion
Battery Fire Radiant heat Multi-container Manufacturer separation
Storage propagation  from burning fire; increased clearances; UL9540A fire
from one container; wind- combustion propagation testing; non-
BESS driven byproducts and combustible vent covers;
containerto  flame/ember smoke plume metallic vent mesh; no
adjacent contact; vent flammable materials above
containers cover failure (VBB battery packs; APZ around
fessom) Tpmpound
Battery Toxic gas | Thisionmedtgcivaent Tokie gaslelauailablefFP chemistry minimises gas
Storage dispersion elecfrolyte sole purppsthobsterhighg  generation; contained fire
(CO, COx, decdtnporiidarationsffada-aviescas rdduces source term; large
HF, PFs) (LirEyof a planning prpaEsMBEer the  s¢paration to offsite
ifdempiresand EnvingpmemmII987.  rdceptors; emergency
Ebmbosuarent must nopdw yeed) for any rdsponse plan; gas
purpose which may breach any monitoring
copyright
Switch Electrical Arcing; Fire within switch =~ Dpsign per AS/NZS
Room / equipment overheating; room; smoke 3000:2018; fire detection
Control failure and short circuit; damage to and suppression in switch
Building fire insulation failure control systems  rooms; isolation from
in switchgear, adjacent BESS containers;
servers or UPS slow fire development
(smouldering); routine
maintenance
Transformers  Internal Low oil level; Transformer oil Self-bunded transformer skid
(HV & MV) arcing; oil dielectric failure; pool fire within or concrete bund; separation
vaporisation; = surge; bund; heat from combustible materials;
reservoir contamination; radiation to Buchholz relay; pressure
rupture; ageing surroundings relief devices; surge
bund fire protection; routine oil quality
testing
Transformers  Transformer  Extreme electrical  Explosion; Lightning protection system;
(HV & MV) explosion surge (lightning); significant surge protection devices;
(oil-gas surge protection overpressure; Buchholz relay; Rapid
ignition) failure; oil fire; structural Pressure Rise Relay (RPRR);
deterioration; damage oil conservator system;

water ingress

regular dielectric testing; no
ignition sources adjacent
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Electrical EMF ELF EMF from Potential health Separation distances (~500
Infrastructure  exposure to  transformers, effects if ICNIRP ~ m to nearest sensitive
(all) public / inverters, exposure limits receptor); rapid EMF
workers transmission exceeded attenuation with distance;
lines, cables equipment shielding;
occupational exposure
managed via safe work
systems
Site-wide Bushfire / Ember attack; Ignition of Vegetation management
external fire  radiant heat from  vegetation within ~ plan / APZ; non-combustible
impact on grass/scrub fire; site APZ; radiant  ground cover within BESS
BESS arson heat impact to compound; IP55 container
BESS containers  rating; fire detection; site
fence / security
Site-wide Incident / Explosion; Injury or fatality Remote monitoring and
(Operations)  injury to contact with live to first shutdown capability; fire
emergency  electrical responders safety study with the CFA
services components; fire; (Country Fire Authority,
personnel toxic gas; smoke Victoria); Emergency

inhalation

Response Plan; staff training;
site signage and hazard
information for emergency
services

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
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copyright
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Appendix B — Preliminary Risk Register

This preliminary risk register consolidates the risk assessment scenarios (Section 10) with the onsite Health & Safety risk scenarios not carried forward for offsite
consequence modelling, cross-referenced to the Critical Controls Summary (Section 7.1). Target consequence, likelihood and risk levels reflect the controls
described in the Safeguards / Controls column.

Risk Area

Hazard / Risk
Issue

Causes

Conseguence
(Description)

S aus safe

Safeguards / Controls (incl. Critical
Controls, s7.1)

Conseguence
Type (Onsite /
Offsite)

PLAN

Conseguence
(Target)

Likelihood
(Target)

ADVERTISED

Risk
Level
(Target)

L1 Battery Failure of Li- Manufacturing defect; Thermal BMS monitoring & shutdown; Onsite Minor Unlikely LOW
Storage ion battery mechanical damage; runaway — overcharge/discharge protection;
protection overcharge / fire or UL 9540A testing: Design/ install
systems overdischarge; coollhg explosion; per AS/NZS 3000 and AS/N¢ZS
resulting in system failure; wate This é’éﬁ:&‘i'@ﬂtdocum et Beska/deqvaigmsle
BESS thermal | ingress. qr&p@ﬂgtg)& e q,eé% téog 8@5@;@ elief vents;
runaway % panels; %IQUId cgoling);
E'Sﬁsc{)&?éderi 18B5%N ISgurlgvKl&% no acfive fire
pastbagdanning yressss Hdasdhe
lellﬂg) and EpatiranoecsttidcohB&dnfiguration
Theddperainent musitin coinparsedrfy canirols [see
purpose whick@may)breach any
) gr_ight
ritical controls: CC-01, CC102,
uu-OS, \Ju-u4, \JC'GG, UC'JG-
L2 Battery Fire Radiant heat from Multi- Manufacturer separation Onsite Insignificant Remote LOW
Storage propagation burning container; wind- | container fire; | clearances (3,500 mm side-to-side
from one driven flame/ember increased / 600 mm end-to-end); UL 9540A
BESS contact; vent cover combustion fire propagation testing; non-
container to failure (Victorian Big byproducts combustible vent covers; metallic
adjacent Battery lesson). and smoke vent mesh; no flammable materials
containers plume. above battery packs; APZ around
compound.
Critical controls: CC-05, CC-07
(suppression gap documented —
compensating controls apply), CC-
08, CC-09.
L3 Battery Toxic gas Li-ion battery fire; Toxic gas LFP chemistry minimises gas Onsite Insignificant Remote LOW
Storage dispersion electrolyte cloud with generation; contained fire reduces
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Risk Area

Hazard / Risk
Issue

Causes

Conseguence
(Description)

S aus safe

Safeguards / Controls (incl. Critical
Controls, s7.1)

Conseguence
Type (Onsite /
Offsite)

ADVERTISED
PLAN

Conseguence
(Target)

Likelihood
(Target)

Risk
Level
(Target)

sources adjacent.

Critical controls: CC-09, CC-10,

CC-11.

(CO, COg, decomposition (LiPFe); potential source term; large separation to
HF, PFs) incomplete combustion. | offsite impact | offsite receptors; Emergency
(HF IDLH 30 Response Plan; gas monitoring.
ppm; CO
IDLH 1,200 Critical controls: CC-05, CC-06,
ppM); CC-10.
assessed
against ERPG
levels.
L4 Switch Electrical Arcing; overheating; Fire within Design and install per AS/NZS Onsite Insignificant Remote LOW
Room / equipment short circuit; insulation switch room; | 3000:2018; fire detection and
Control failure and fire | failure in switchgear, smoke suppression in SWItCh rooms
Building servers or UPS. . | damage (i (separate from BESS iners);
Thig copiegl documeng to e Brade;a
dpxdie sole pupnseatenakl rgdevebpmem
its considertt {smauidbniey)ievutise maintgnance.
part of a plannjing process under the
P i nGiiticalaeRTASHOOL9, CCI1.
L5 Transformers | Internal Low oil level; dielectfic The ft m %lhgflrif@%@fmrﬁ 8,5 igl or Offsite Minor Highly LOW
(HV & MV) arcing; oil failure; surge; all pool fire oncret bun sep aration frpm Unlikely
vaporisation; contamination; ageirjg. f'E una’V hlcﬁ 55% mateng Is; Buchholz
reservoir heat radlatlonc '9&5&»‘5 %essure relief devices| surge
rupture; bund ife} pratection: routine oil qualityl
fire surroundings. | testing.
Critical controls: CC-09, CC-10,
CC-11.
L6 Transformers | Transformer Extreme electrical surge | Explosion; Lightning protection system; surge | Offsite Major Highly MEDIUM
(HV & MV) explosion (oil- | (lightning); surge significant protection devices; Buchholz relay; Unlikely
gas ignition) protection failure; oil overpressure; | Rapid Pressure Rise Relay (RPRR);
deterioration; water fire; structural | oil conservator system; regular
ingress. damage. dielectric testing; no ignition
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Risk Area Hazard / Risk ~ Causes Consequence Safeguards / Controls (incl. Critical ~ Consequence Consequence Likelihood Risk
Issue (Description) Controls, s7.1) Type (Onsite /  (Target) (Target) Level
Offsite) (Target)
L7 Electrical EMF ELF EMF from Potential Separation distances (>1 km to Onsite Insignificant Remote LOW
Infrastructure | exposure to transformers, inverters, health effects | nearest residence); rapid EMF
(all) public / transmission lines, if ICNIRP attenuation with distance;
workers cables. exposure equipment shielding; occupational
limits exposure managed via safe work
exceeded. systems.

Critical controls: CC-09.

L8 Site-wide Bushfire / Ember attack; radiant Ignition of Vegetation management plan / Onsite Insignificant Remote LOW
external fire heat from grass/scrub vegetation APZ; non-combustible ground
impact on fire; arson. within site cover within BESS compound;
BESS AP/Z; radiant P55 container rating; fire dejection;

.| heat i ct site fence / security. .
Thig ‘{8]@5@ 7 ocument to%e made axfallable

demahensole purppse efrerablbazoo, cclio,

its consideration-and review as

L9 Site-wide Incident / Explosion; contact Wjith paeriofia plannjiRemote essnitndey ahd shuidown | Onsite Major Unlikely | MEDIUM
(Operations) | injury to live electrical Plinsiingnasd Encapehtivsiressefatystudy in
emergency components; fire; tokic Thet‘%lWéﬁment mug@r}ﬂ,l{lﬂ'pﬁggﬁl ﬁ;lfﬁﬁlligwe Hency
services gas; smoke inhalatign. res ronggéswhicﬁ?ﬁ%onﬁ%glarﬁ gtﬁff training; site
personnel purp sigrégg&ané‘ ﬁazaroyinformat on for
CORSK cy services.
Critical controls: CC-05, CC-10.
L10 Onsite Exposure to Short circuit / electrical Electric Equipment designed and tested to | Onsite Major Unlikely MEDIUM
Electrical voltage connection failure; faulty | shock, injury relevant Australian/international
Safety (electrocution) | equipment; incorrect and/or fatality | standards; Decisive Voltage
— battery installation or to onsite Classification (DVC) followed and
system, PCS, | maintenance; human workers equipment marked; electrical
transformers, | error during switch-in/switch-out protocols;
grid maintenance; safety BESS fault detection and safety
connection device/circuit shut-off; earthing study and
compromised; battery earthing per manufacturer and
casing/enclosure standards; warning signage;
damage; earth potential perimeter fence and restricted site
rise (step and touch access; trained personnel;
potentials). Emergency Response Plan; PPE
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Risk Area

Hazard / Risk
Issue

Causes

Conseguence
(Description)

S aus safe

Safeguards / Controls (incl. Critical
Controls, s7.1)

and rescue kits (e.g. insulated
hooks).

Critical controls: CC-10, CC-11.

Conseguence
Type (Onsite /
Offsite)

Conseguence
(Target)

Likelihood
(Target)

Risk
Level
(Target)

maintenance; insufficient
isolation/insulation for
applied voltage;
mechanical damage;
vibration.

Critical controls: CC-10, CC-11.

L11 Onsite Arc flash — Asset integrity, incorrect | Arc blast/ Equipment designed and tested to | Onsite Major Unlikely MEDIUM
Electrical battery procedure during explosion; relevant standards (e.g. AS 2067);
Safety system, PCS, | installation/maintenance; | burns and arc flash boundary warning signs;
transformers, | disobeying serious injury | high-voltage site induction and
grid instruction/operation to workers; training; reputable contractors with
connection manual; faulty equipment independent owner's engineer
equipment (e.g. damage; endorsement; isolation and permit-
conductor corrosion); potential to-work procedures; arc-rated
faulty design; human ignition PPE.
error during source.
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