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Summary of Main Findings and Recommendations

Appointment

RED Fire Engineers Pty Ltd has been appointed by Legacy Project Management Pty Ltd to
develop a Preliminary Hazard Assessment (PHA) for the proposed SM2 Data Centre
located at 165 Williamsons Road South Morang VIC 3752.

This project involves the development of a new data centre facility. The site consists of
23 data halls with a total IT capacity of approximately 200 MW. Twelve of this data halls
have a floor area of 607.5 m? and IT capacity of approx. 6.8 MW, whilst the remaining
have a floor area of 800.75 m2 and IT capacity of approx. 9.1 MW,

The purpose of this PHA is to review potential hazards associated with the facility with a
focus on offsite risks to community safety. In short, the focus of the PHA is on how loss
of control (LoC) events (failures) on site can result in offsite hazards.

Methodology

The principal Victoria legislation associated with this PHA is:

a) Occupationcl Health and Safety Act, 2004, No. 107,|specifically section 37
. ﬁ ¢ ]gnent to be made 1{ lﬁ
b) Occupationgl Hea HF §% t\é %g% %'Bh 0.2

¢) Environ menl‘ti Pro@ﬁ'&ﬁhﬁ&&@t@&? and review as
d) Environment Protattibn Rlagulagipnsce2®dider the
e) Dangerous GoolBaenggsEEndrormed AspdEPitally|section 28

f) Dangerous Godd§ ?gﬁBPé"d‘é Wtﬁ% fiflg deQJjﬁfé’Elo hs, 2022, No. 115

. os€ whych ma reac . Lo
specifically Part 5 - P'gepare ({1% rinci t’é and émergencies, Division 3

- Equipment and planning

Whilst the project is located in Victoria, there is the no clear guideline on how to
undertake a Preliminary Hazard Assessment in terms of dangerous goods or hazardous
events. Therefore, PHA has been conducted in line with the NSW Hazardous Industry
Planning Advisory framework (NSW Department of Planning, 2011), including the
following general principles:

a) Comprehensive, holistic, and systematic,

b) Qualitative, quantitative, and site-specific,

c) Complementary to other safety studies,

d) Use consistent and well-documented methods and data,
e) Review adequacy of safeguards, and

f)  Ultilise all opportunities for risk reduction.

The development of this PHA has also considered the following documents:

a) Assessment Guideline — Multi-level Risk Assessment
b) HIPAP 3 - Risk Assessment

c) HIPAP 4 - Risk Criteria for Land Use Safety Planning ADVERTISED
d) HIPAP 6 - Hazard Analysis PLAN

e) HIPAP 10 - Land Use Safety Planning

RED Fire Engineers | 7/10/2026 | Report No. JV26-00221 - 1.3 4 | Page
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The report outlines proposed control measures to address these risks. Where the context
of this site and its associated hazards alignment with the scope / intent of recognised
standards these have been adopted. Where these Standards are not practicable or
appropriate, requirements or Standards are adapted to account for the specific
characteristics of the site.

The purpose of this PHA is to review the potential hazards associated with the facility
described in Section 3 with a focus on offsite risks to community safety (societal
hazards). This PHA is for understanding the risk levels of the proposed development, with
the goal being to demonstrate that the risk levels do not preclude approval. The intent of
this report is to assist WorkSafe Victoria to make a determination on whether or not to
approve the project, on the basis of the use being a potentially hazardous industry with a
demonstrated low off-site risk.

In line with the HIPAP methodology, a qualitative hazard identification (HAZID) process
has been carried out in review of the process, site equipment, and potential stored
materials. Subsequently, failure events have been identified and categorised, to identify
which events may have significant offsite consequences. These events have then been
carried forward for more detailed consequence analysis. In line with the Multi-Level Risk
Assessment guidelines, gpartiatty quantitative anatysis ttas been carried out for these

consequences, and wherﬂp@ggﬁga%gﬁﬂéﬁg%Bg%mV£,Qmecarried forward for

estimation of likelihood. for the sole purpose of enabllng

The hazards identified hd data centre facilities,

review of the design and co%@&ﬂ%ﬁ%ﬁﬁﬂﬁ%ﬁ%&?&ﬁ team.

The docume used for any

Key Hazards & Consequenc@grpose which may breach any
copyright

The major hazardous ev dentified are
summarised in Table 1. A fuller list of the hazards considered can be found in the Section
4,

Table 1 Hazards with potential offsite consequences

Potential Results /

Context Source

Consequences

Toxic gas emission, HF, associated
L3-GR | with thermal runaway / fire of Li-ion
cabinets

Li-ion Injury or death to personnel and
cabinets the public

These hazards have been assessed further in FSS to determine their potential for posing
a significant offsite risk. The potential consequences of hydrogen fluoride (HF) gas
release resulted in it being carried forward for frequency analysis, with the likelihood
being estimated using battery cell data and refinement of the consequence analysis. The
likelihood analysis can be found Section 6.

It should be recognised that the modelling for the HF dispersion has considered a ground
level release which is highly onerous. In the final design, the battery rooms are to be
provided with ventilation shafts such that the HF would be released well above ground.
When released above ground, the HF, which is lighter than air, would disperse more
easily and is expected to remain above ground level. In other words, the actual design

RED Fire Engineers | 7/10/2026 | Report No. JV26-00221 - 1.3 5 | Page
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would not result in as much potential exposure as has been produced in the models due
to software limitations.

Following refinement of the consequence analysis it has been determined that L3-GR
does not pose a significant offsite hazard.

Based on the analysis, the hazardous event resulting in the significant offsite AEGL-3
does not itself generate an F-N curve. In other words, the societal risk from this event
based on a background population of 1,300 people per km2 is too low to accurately plot
on a societal risk curve. This means that the offsite consequences are extremely low.

To allow for visualisation and significant long-term population growth, the societal risk
was re-assessed with the background population density increased by a full order of
magnitude to 13,000 people per km2. Only after this increase does the total risk from the
site render on the F-N graph, with a maximum risk still two orders of magnitude lower
than the typical acceptance criteria from HIPAP 4. In other words, even with 10x more
people in the surrounding area, the societal risk of the site is still extremely low, and well
below the acceptance criteria. Therefore, no significant off-site consequences are noted
from this analysis with respect to HIPAP 4 acceptance criteria and the fire and blast

hazards considered in this—RHA-
DVERTISED

Key Recommendations'his copied document to be maﬁ availa
for the sole purpose of enabling AN

Section 7 sets out key recomm%ﬁ&%’ﬂ%ﬂ?%\”ﬁ?e“glfévﬁ‘?‘éléttlon t this PHA and the

. i ar anning process under the
HAZID carried out. It is ass andn(:tn agn nvlrgﬁlﬁ%ﬁFK 1E‘é}?yslat vely and typically
applied standards of des gnnggaggmﬁgmqnﬁgq{atms@aq‘omwg ment will be applied to
the site. purpose which may breach any
copyright

The recommendations in anagement measures,
and items which may require further study in future reports. Control measures were
developed based on identified risks and aligned with relevant standards and best
practices. These control measures were discussed and agreed with stakeholders through
a draft PHA to confirm adoption or rejection of measures. Table 2 summarises the
accepted control measures for the site. In the table, CMs indicated in blue are primarily
preventative, and those indicated in green are primarily mitigative.

Some measures may be modified by the future FSS / FER, as further analysis and design
development occurs.

Table 2 Accepted Control Measures

# CM Title CM Description

An emergency response plan is to be developed for the
site in addition to safe operational procedures and the
like to instruct staff how to safely conduct business at
the site.

CM1 Safe Practices

If/when operated unstaffed/from a remote station,
two-way communication must be provided to site for
CM2 Two-way communication responding staff/brigade. If the site is to operate
unstaffed, the response time for a staff member in an
emergency is to be considered in the emergency plan.

PFE’s to be provided as a minimum to NCC BCA and

Ca Portable Fire Extinguishers AS 2444, with additional fire extinguishers around small

RED Fire Engineers | 7/10/2026 | Report No. JV26-00221 - 1.3 6 | Page
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# CM Title

CM Description

diesel storage (i.e. generator diesel tank) and outside of
switchgear rooms with electrical hazards. Details/extent
to be developed by the fire services engineer and in line
with the future fire safety engineer’s requirements.

CM4

Fire hose reel

Foam fire hose reels are to be provided only for the
diesel tanks and diesel generator areas. Whether fire
hose reels in general are provided elsewhere is subject
to the building fire engineering by Orbe.

CM5

Fire Brigade

A large fire is to be responded to by the fire brigade.
Associated with this control measure is a fire hydrant
system that provides coverage and water supply for the
site as set out in AS 2419.1:2021 for the entire site,
with potential modifications to be subject to R129
consent and approval as the design is developed.

CM6

Fire truck access

Around the data centre building and to the substation,
there shall be appropriate fire truck access and mobility.
This shall meet all the requirements from the Fire
Rescue Victoria guideline and/or R129 approval,
recognising that the data centre building is a large
isolated building.

CM7

Switch Room Fire_Protection

HV/MV switch rooms associated with the substation are
likely to have fire suppression, subject to Ausnet final
design, as Ausnet is the design authority for that area.
AusNet design is to consider automatic power isolation if

This copied
for the

appropriate.
Building LV switch rooms typidally are proposed either
dagunentinbg % on) or may have a double
salwugpﬂmmfrmhlmgtem with location detection.

CM8

Basement level fire paA !

suppression system Prnning
diesel storage

tem is to be provided to
rea. This may for example

WDA% j(y}m suppression system paired
The d rtr er design development.
¢ ocum% tanks are,to [?)e ﬂeﬁ;gtle kinphed/self-bunded.

CM9

purpo

A'sUitable fire suppression sysfem is to be provided to
thecegﬂg'z This may for example by a mist system or

foam system with details to hke developed as the design

GenSet area fire
suppression system

progresses. The system must be
approved/recommended for protection of generators.
There is also to be fire separation around the
generators, with the number of generators per fire
compartmented area to be determined in detailed
design.

CM10

Battery Room Fire
Suppression System

A suitable fire suppression system is to be provided to
battery rooms. This may for example be, a high-density
sprinkler system, or mist system, paired with AS 1670.1
detection as well as specialist flammable gas detection
such as Li-ion tamer or hydrogen gas detection.

CM11

Service and office area fire
suppression system

A suitable fire suppression system is expected to be
provided to the general areas such as office spaces and
the like, other than specific areas with unique hazards.
This may for example be standard sprinklers, in
accordance with AS 2118.1: 2017. Removal of this
system to general office areas however should not
impact the findings of the PHA.

CM12

Data halls fire suppression
system

A suitable fire suppression system is to be provided to
the data halls. For example, a pre-action sprinkler
system with aspirating detection throughout.

CM13

Fire Indicator Panel (FIP)

Fire detection and alarm systems, which meet

AS 1670.1:2018, across the site, are to be connected to
the main FIP (MFIP) via the FIP standard communication
system.

RED Fire Engineers | 7/10/2026 | Report No. JV26-00221 - 1.3
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# CM Title CM Description

Any departures are to be agreed with the fire safety
engineer, and some areas are expected to have
enhanced detection.

The fire safety study is to consider whether specific
battery management system (BMS) alarms should be
fed to the MFIP, and if doing so can be done in
accordance with AS1670.1 or AS 4418.2 where SCADA

is used.
Fire and smoke detection AS 1670.1 compliant, or as agreed with the Fire Safety
CM14 Engineer and FRV. The technology utilised is to be

and alarm system suitable for the application.

The BMS for each battery system is to be capable of
automatically isolating batteries at module or rack level
on identification of faults/unsafe to operate conditions.
This must include abnormally high temperature.

CM15 | Automatic power shut off

Residual Current Device (RCD), to be provided in

Low voltage management accordance with AS 3000. Additional isolation to protect
CM16 . . 8 . :
system fire brigade may need to be considered in future design
stages.

There are two parts to this control measure:

a. The entire site is enclosed by a security fence,

b. The site access gates are to be covered by CCTV.
CCTV will include motion sensing and an alarm system
CM17 Site security to notify staff of personnel moving around the site.
Additionally, the doors of tn;lata centre and the

. . switchboard and control room fare to be monitored. On
This copied documens-tohesmade avalah
for the sq}e.mwpose of enabling

is to notify the site

A 3 E@fter holirs site authorised
pa ! 38 ehavailgble to provide the fire
Planning A%i qu'puppart during an incident.
S The docunhe ﬁ\f n the FSS depending on
| whet annﬁd o eratior] includes 24/7 on-site
purp0>es§g$m;]g ure o on-sitgd staffed hours and remote

opé%%%ﬁ nagement

CM18 Fire fighter acceg

Apprapriate spill kits are ta hellocated near sources of
CM19 Spill kit arrangement dangerous goods, such as the diesel tanks and refuelling
point.

First Aid kits shall be provided on site, and located best
to suit data centre operational and maintenance

CM20 First Aid kit requirements. The operator is to review the
requirements for first aid kits in line with their OHS
responsibilities.

All PPE is to be fit for the task and potential exposure of
Personal Protective staff. The operator is to define appropriate PPE for tasks
CM21 Equipment (PPE) and clearly describe them in invultuation processes,
Standard Operating Procedures (SOPs), and/or Safe
Working Method Statements (SWMS), as appropriate.

Within buildings, audio notification devices shall comply
Site wide incident with AS 1670.1:2018, i.e., a Building Occupant Warning
notification System (BOWS). Horn systems may be used outside the
area of the site; this is to be connected to the BOWS.

CM22

Associated with a future Fire Safety Study, the following
management plans are to be developed and issued:

a. Emergency Plan,

CM23 Management Plans b. Evacuation Plan,

c. Emergency Information Book, and

d. Dangerous Goods Manifest and Emergency
Information

Site to have environmental sensors which can inform
the site operator of at least temperature and wind
(direction and speed), i.e., a weather station.

All system sensor data to be shared with the site

CM24 | System monitoring

RED Fire Engineers | 7/10/2026 | Report No. JV26-00221 - 1.3 8 | Page
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# CM Title

CM Description

operator, with notification related to potential / actual
incidents. Details of notification to be developed as
design progresses.

CM25

Site incident management

The site operator will need clear procedures for
engaging and supporting emergency services during an
incident. This would include when to call them, providing
system data to them, and connecting them with the
battery system operators/support.

CM26

Emergency Services

Access and procedures for when to call emergency
services.

CM27

Site housekeeping

At least a monthly site inspection to remove
unnecessary combustible material from the site.

CM28

Selection of Electrical
Systems

Selection of all systems that are appropriate for the
operations and the environment where they are to be
located. This is to be shown by compliance with
Standards. For example, where required rodent proof
mesh or similar is to be provided to protect systems’.

CM29

Installation and
maintenance of systems

Correctly qualified and experienced personnel are to be
used to install and maintain the system.

CM30

Impact protection

Protection of external systems from vehicle damage is to
be achieved by mechanical impact devices, such as
bollards near the roads associated with the building and
electrical system. These impact protection systems shall
at least be located on the curves of the roads.

An on-site speed lImit Is to belenforced to minimise risks

CM31

la nl L . J
Thiscopied

Lightning protectjon 1:01‘ the

CM32

paik
Cyber attack pro

NUEDBOS

.of impact near equipment. . .
%?é'éﬂ’?&'éllgyg?éﬁ%aé%@mép%sociated cabling

%BBWﬁ&f&@MIH&e lighktning protection as

amage / fire to systems
diesel generators

ectiblpnning |a i ntMﬁi%ﬁ the di .
The docume rﬁp&p}gﬁ“ﬁr grotection measures are to

LDE ke,

nv

CM33

Access to meteorologicaffmyu
data

Y Ciirk

The site (;%ﬁ{ator is to have adcess to regional

mefec?r%]i' cal data.

CM34

\I\l I-l—\ =) I-|AA batkarm roomc

r
¥

Response to a battery room
incident

reoems——thle detection systems (li-
ion tamer or similar systems) activate then the site
operator is to call the fire brigade (if not done within
300 s, then automatic call out is to occur), activate the
site notification system, and isolate the affected battery
room. If after hours, call out a site authorised
representative to the site.

Details of this are to be developed in consultation with
FRV as the design progresses.

oocccTy

CM35

Non-combustible surfaces

Site electrical systems (e.g. at the substation) are to be
surrounded by crushed rock or non-combustible ground
out to the clearance set out in AS 2067:2016. The use
of fire rated structure can limit this distance. This
surface may include access roads and paved ways.

This applies primarily to the AusNet 220kV/33kV
Substation; however AusNet will have ultimate design
authority for the substation.

CM36

Vegetation fuel load

Proximity to substation vegetation shall be in line with
Ausnet requirements.

CM37

Drainage and contamination
system

In the event of a battery room or diesel generator / tank
fire, the entire contaminated fire water run-off needs to
be collected and held in the detention system. The
alignment of the drainage system, including closing off
the connection to the town stormwater drainage system,
is to occur automatically.

CM38

Arc Flash assessment

Arc flash report in accordance with industry practices.

RED Fire Engineers | 7/10/2026 | Report No. JV26-00221 - 1.3
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i

# CM Title

CM39

Fire rated data centre
structures

CM Description

Data halls, battery rooms, and the basement are to be

fire rated structures.

CM40

Fire rated power
transformer wall

The power transformer is to be encircled on three sides
by fire and blast walls to protect the site and beyond.
This applies to the AusNet substation, recognising that
AusNet has ultimate design authority for the substation.

CM41

Bund transformer to contain
oil

Transformer to be arranged so that any leak would be
collected and held within the system, i.e., self-bunded
or enclosure bund. Leak detection to be included; this
may be a reduction in volume within the transformer.
The bund and the structures to hold the transformer
shall be able to withstand the pool fire event, in line
with AS 1940: 2017. This applies to the AusNet
substation, recognising that AusNet has ultimate design
authority for the substation.

Transformers in the actual building, i.e., data hall, are
proposed to be dry-type.

CM42

Power transformer bund de-
watering system

The power transformer bund size must comply with

AS 2067 and AusNet requirements. This may include a
requirement to consider rainfall simultaneous to a leak.
This applies to the AusNet substation, recognising that
AusNet has ultimate design authority for the substation.

CM43

Transformer Qil Selections

All High Voltage systems shall comply with AS 2067 or
as agreed with Energy Safe Victoria and the relevant

authority.

CM44

This copied (g

Diesel generator$ bundiffy’ the

CM45

Diesel generator [fire Planning
isolation c

CM46

Diesel tank selecfions

1ts cousd
oAV

The dlesel enera rs ar b= contained within their
TSI de. AYHEIPLR sufficient to contain the
@l@l@fﬂﬁ@@fﬂﬁ@f&h’éﬂg}md in|the system, as well as
3 ¢ Ent desuqn they are fully enclosed
plgeis ni| for rain.

ﬁ@&@]\ggmn a [diesel generator, the fuel

NS " . 1}/ shut off, via the MFIP.
ir arra ngement to meet
%ﬁgﬁé éo?%iaa reed with relevant authority.

Th|§(m¥§;l ude additional me¢asures over and above
AS 19040 r‘nm'r_\llnnm:

CM47

Diesel tank zoning bunding

Groups of diesel tanks to be encircled by bunding. This
is in addition to the integral bunding provided by double
skinned tanks.

CM48

Diesel pipework and pump
monitoring

Diesel flow rate / pressure within the pipework or pumps
to be monitored to detect system leaks.

CM49

Refuelling zone bunding

Refuelling zone to be encircled by a roll over bund.

CM50

Battery room explosion
management system

Within the battery room an approved / compliant
combustible concentration reduction system which
includes an air inlet and outlet for combustible gases.
This system to meet NFPA 69 with deflagration
calculations to NFPA 68. The battery room is to be fitted
with an approved AS 1940:2017 ventilation system
designed for lighter and heavier than air volatile gases.

CM51

Battery room door swing

The battery room door if swinging outwards must be
designed to not turn into a projectile or fragment when
the room is subject to a partial volume deflagration
assessment. This may be considered as part of an NFPA
68 partial volume deflagration assessment.

CM52

Cable

Outdoor cables across the site shall not be treated with
flame retardant but shall be self-extinguishing, i.e., pass
IEC 60332-1, or equivalent. Other approaches may be
applied by the electrical designer so long as they comply
with appropriate regulations.

CM53

Battery room deflagration
control

The FSS must include review of the potential for a
deflagration inside a battery room. It is expected that
the FSS will rely on a partial volume deflagration
assessment by the battery OEM. This may require the

RED Fire Engineers | 7/10/2026 | Report No. JV26-00221 - 1.3
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# CM Title

CM Description

installation of deflagration panels, or stronger

enclosures to the room.

The FSS is also expected to consider a more onerous

deflagration scenario for potential emergency services

planning. Determining this information requires analysis
of the specific batteries and therefore is carried forward
to the FSS.

CM54 Diesel fill point location Diesel fill ;_)oint shall be more than 50 m from the Ausnet

HV powerlines.

Several additional requirements are proposed to be

applied and/or investigated for the diesel tank room in

the basement:

. The tanks are to be positioned in groupings, it is
expected that there may be 3-5 different
groupings,

. Each tank is to be double skinned, with its own
integral bund.

. Each grouping is to be provided with an additional
bund, capable of holding not less than 110% the
volume of the largest tank in the grouping, with
additional allowance for the fire protection system
to be determined.

. Each grouping is to be within a separate,
dedicated, fire rated room, with an FRL of not less
than (240)/240/240. Where possible, the fire rated
enclosure to these rooms is to consist of non-

CM55 Diesel Tank Rooms struqtural w_al_ls (e.g. non—!oad bearing walls), to
provide additional separation of structure from the
tanks.

. The potential need to exceed the minimum
concrete cover requirements of AS 3600 to achieve
240-minute FRLs is to be reviewed and may be
implemented in design development. Whilst no
formal FRL above 240 exists in AS 3600, this would
be a way to effectively achieve an FRL greater than
240-minutes.

. Each diesel tank room is to be provided with an
automatic fire suppression system, specifically
intended for use on pool fires. It is expected that
this may be a mist system, foam system, or other
suitable system.

. Fire hydrant locations relative to diesel storage are
to be coordinated and agreed with FRV, with the
potential need for additional hydrant locations to
support tactical operations.

The discharge point for the ventilation system from the

CM56 Battery Room Ventilation battery rooms must be above ground level the exact
Discharge Point location is to be determined as the design progresses.
The intent being to discharge at high level.
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1

1.1

Background

Introduction ADVERTISED

PLAN

1.1.1

1.1.2

1.1.3

1.2

RED Fire Engineers Pty Ltd has been appointed by Legacy Project Management
Pty Ltd to develop a Preliminary Hazard Assessment (PHA) for the proposed
project.

This project involves the development of a new data centre facility. The site
consists of 23 data halls with a total IT capacity of approximately 200 MW.
Twelve of this data halls have a floor area of 607.5 m2 and IT capacity of
approx. 6.8 MW, whilst the remaining have a floor area of 800.75 m2 and IT
capacity of approx. 9.1 MW.

The purpose of this PHA is to review potential hazards associated with the facility
with a focus on offsite risks to community safety. In short, the focus of the PHA
is on how loss of control (LoC) events (failures) on site can result in offsite
hazards.

Report Applicability

1.2.1

1.2.2

1.2.3

1.2.4

This report revigWéithe petedsiainnarnandscasade atedabitt) the facility as described
in Section 3 with a foclay éke sefsivairizne ©f eorhlimgnity safety (societal hazards)
from events such as filt ‘é’ﬁ?ﬁfggro"ﬁ‘o&amﬁ‘%?&%e Thq intent of this report is

. . t the
to assist the Fire Regar |c o g%a cess (ljm {%rgy;\atlon on whether or not to
ann n an nv1r0nment

approve the Proj ect,hgla(yaﬁm%ggtt}g& weqRing-apotgntially hazardous
industry with a demonptngtet lokncbffnaitd riakh. any
copyright

As a PHA, this report provides analysis of the hazards but is based on
preliminary information, therefore this report also provides recommendations for
further reviews and analysis as the design progresses, where appropriate.
Similarly, as a PHA, the focus of this report is on limiting the risks from the site
to offsite receptors. The recommendations in this PHA may assist in
management of safety of people and property onsite but have not been explicitly
designed for these additional goals. Where necessary, this report provides
recommendations to manage the risks appropriately in alignment with good
practice and relevant safety legislation.

The aim of the PHA is to act as both a screening tool and initial hazard analysis
for the site. The study aims to evaluate relevant safety measures in accordance
with applicable regulations and standards. As this is a greenfield site, the
assessment will identify potential fire risks and outline mitigation strategies to be
incorporated into the design and operation of the facility.

The findings and opinions expressed within this report are based on the input
information provided by Legacy Project Manager Pty Ltd and are applicable only
to the detailed circumstances envisaged herein. The recommendations consider
compliance with relevant legal and regulatory requirements their applicability in
the current operational and legislative context.
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1.2.5 This report is intended for use by Legacy Project Management Pty Ltd as a
Preliminary Hazard Assessment for the specified site. The report must be
updated if any changes to the site arrangement affect the information relied
upon in the preparation of this report. This is to ensure that the
recommendations remain consistent with current regulations and operational
conditions.

1.3 Applicable Legislation

The principal Victoria legislation associated with this PHA is:

a)
b)
)
d)
e)

f)

Occupational Health and Safety Act, 2004, No. 107, specifically section 37
Occupational Health and Safety Regulation, 2017, No.2

Environment Protection Act, 2017

Environment Protection Regulations, 2021

Dangerous Goods Act, 1985, No. 10189, specifically section 28

Dangerous Goods (Storage and Handling) Regulations, 2022, No. 115
specifically Part 5 — Preparedness for incidents and emergencies, Division 3
- Equipment and planning

Whilst the project is locaged in Victoria, there is the no clear guidleline on how to
undertake a Preliminary ﬂgﬂélfd’mﬁgég%‘flﬂ'éﬁfﬂiﬁotgf*rﬂ?@? RS Us goods or hazardous
events. Therefore, PHA Has beepS cona0 etg?l‘POTC of enéh R% NSW|Hazardous Industry

onsideration an

Planning Advisory frame vorlbgwamﬁ;g%}ggsgm&ezou), with specific focus

on the following documents:Planning and Environment Act 1987.

a)
b)
c)
d)
e)

The document must not be used for any
Assessment] Guidabine esultichemealy istadlssassment

HIPAP 3 - Risk As-ses_smentcol{’yright ADVERTISED

HIPAP 4 - Ibk CIItCI Id fUI Ldlld UDC Safcty Pidllll;llg
HIPAP 6 — Hazard Analysis PLAN

HIPAP 10 - Land Use Safety Planning

1.4 Stakeholders and Documentation

1.4.1 The stakeholders and referral authorities associated with this project are listed in
Table 3.

Table 3: Project stakeholders & Referral Authorities

Organisation Role Representative

Legacy Project Project Manager & Developer Will Fuller

Management (RED's Jack Spargo

client)

Focus Environment Environmental Engineering Jon Lawson
Consultant

FRV Referral authority Alam Hossain

Planning Property Planning Consultants Paul Little

Partners Julain McCluskey

ADP Consulting Multidisciplinary Services John Vollugi
Engineers Rhys Baynham
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Organisation Role Representative
Orbe Fire Safety Engineer Brock Perry
(NCC/Building)
RED Fire Engineers Fire & Risk Engineering Consultant | Anya Chekulaeva
Fire & Risk Engineer Ian Raymond
Nate Lobel

1.4.2 The relevant documents and drawings on which this report is based are listed in
Table 4.

Table 4: Relevant documentation

Organisation | Title Project Date Revision
number/ ref

Orbe Fire Safety Study - Apr 26 1
Dover DC South Morang Data Centres - Mar 26 -
Focus Dangerous Goods Storage and FO004061 02/07/25 | -
Environment Planning
Ewert Leaf Site Analysis M24062 11/08/26

Site Plan

Basement Floor Plan .

This LUlJlCd document-to-be-made available
Ground Hoor Plgg the sole purpose of ¢nabling B
Level 01 Floor Pishcarsider hi’L“*
i ' &S the
Level 02 FloopPlan. * et 1987,

Roof Flodr PR documen be used for any
purpose which may breach any

L RS
LOPYITSI

Sections

Program |Areas

Department of | Development Facilitation Program PPA-1184 17/07/26 | -
Transport and | PPA-1184, 165 Williamsons Road,
Planning South Morang

1.4.3 Citations and references used throughout this report are listed in Section 8.

1.5 Assumptions & Limitations

1.5.1 The findings and opinions expressed within this report are based on the
information provided by Legacy Project Management Pty Ltd and are applicable
only to the detailed circumstances envisaged herein.

1.5.2 This report is intended for use by Legacy Project Management Pty Ltd to
understand how offsite risks at this site can be managed in line with safety
legalisation and associated code of practices plus relevant standards. The report
must be updated if any changes to the site arrangement affect the information
relied upon in the preparation of this report. This is to ensure that the
recommendations remain consistent with current regulations and operational
conditions.

1.5.3 This Preliminary Hazard Assessment is not intended to demonstrate that the
operators OHS obligation have been discharged. However, it may naturally assist
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in the overall development of the operator’s approach to safety and in meeting
their obligations. The application of a risk matrix framework may make this PHA
more useful to operators in meeting such obligations. However, this document
does not meet those obligations in full, nor does it discharge stakeholders or
operators from their duty of care.

1.5.4  Whilst RED Fire Engineers has used reasonable care and judgement in
performing the PHA, an incident with a severity exceeding the design inputs may
still occur. It is impossible to have ‘zero risk’ or be ‘risk free’. Regardless of what
measures are applied, this does not and cannot eliminate all possibilities of a fire
starting, and nothing in this report lays claim to achieving a zero risk, making
the site risk free, or eliminating all fire and life risks from the project.

1.5.5 Any substitution of nominated safety measures, protection equipment and/or
products nominated in this report without prior approval of RED Fire Engineers
Pty Ltd may render this report invalid, and RED fire Engineers Pty Ltd should be
contacted to assess the potential impact of the proposed substitution.

All equipment on site is mpmmmreﬁm

All items / substances, es&mﬁlgdﬁggq@m@ﬂgt@& ERAtRCHVAABaAKRd and stored at their
appropriate location(s). for the sole purpose of enabllng

All essential fire safety meg be maintained to the

relevant Australian Standg

The outcome of this asses=ment W@ thﬂ?rﬂ‘zf?rﬁ?%ﬁeﬁ ﬁﬁgereﬁyced in this report.

This report excludes the ahalysis of premedltﬁl?é’d‘lg}ﬁs including incendiary fires involving
accelerants, explosives angd/or multiple ignition sources, or acts of terrgrism.

No significant additional fuel loads, outside that noted in this report, are to be stored at this
facility.

1.5.6 The focus of the PHA process is on life safety, and on understanding the physical
consequences of hazardous events. No consideration has been made for
reputational damage, operational continuity, or any loss.

1.6 Glossary and Abbreviations

1.6.1 Table 5 provides a glossary and list of abbreviations used in this document.

Table 5: Glossary and Abbreviations

Abbreviation | Meaning Definition

AC Alternating Current E!ectr!c current which periodically reverses
direction.
Systems used to store energy in batteries for
BESS Battery Energy Storage later use.
Systems For this report, a BESS refers to a battery room
and its contents.
BLEVE Boiling liquid expanding Is an explosion caused by the rupture of a
vapour explosion vessel containing a pressurized liquid that has
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Abbreviation

Meaning

Definition
attained a temperature sufficiently higher than
its boiling point at atmospheric pressure

BMS

Battery Management System

A system that monitors and manages battery
performance and safety.

EWS

Emergency Warning System

A system designed to audibly and sometimes
visibly alert people to emergencies and provide
instructions for safety.

FIP

Fire Indicator Panel

A panel displaying the status of fire alarms and
related systems.

FRL

Fire Resistance Level

The grading periods in minutes determined in
accordance with Specifications 1 and 2 of the
NCC, for the following criteria—

a. structural adequacy; and
b. Integrity; and

C. Insulation,

and expressed in that order.

FRLs in this report are assumed to be
determined in accordance with the NCC and
AS1540.4.

FRV

Fire Rescue Victoria

Fire brigade in metropolitan Victoria

FSS

This copied docume

A fire safety study's ohjective is to ensure that

Fire Safety Stud¥

Planning an@=En

ngie Bgig SYVprEPYSed fire prevention,
edtfdﬁl, tion and fighting measures are

8l evfegsthe specific fire hazard and
: h"*' the pxtent of potential fires

HIPAP 2

Hazardoup II&\?SWPIHﬁHE&h

oy S
be%ﬂ(né(ssessment and land use

Advisory Paper Noiepose which plagdinepghoany hazarous industrial sites.

HRR

co

h
yﬂ% heat Release Ratel is the single most

Heat Release Rate

important-variable-nr-fre hazard analysis. It
serves as the primary driver for all quantifiable
fire effects, including compartment
temperatures, smoke transport, and the
activation of fire protection systems.

IRA

Initial Risk Assessment

The first evaluation of potential risks in a given
context, often as part of safety planning.

LFP

Lithium Iron Phosphate

A type of lithium-ion battery known for to be
higher stable.

LIB

Lithium-Ion Battery

A rechargeable battery type based on
lithium-ion chemistry typically with a
hydrocarbon based electrolyte.

LoC

Loss of Control

Loss of control refers to situations where an
individual or organization fails to maintain safe
operations, leading to increased risk of
accidents, injuries, or other adverse outcomes.

o&M

Operation and Maintenance

Activities involved in operating and maintaining
a system or facility.

PHA

Preliminary Hazard
Assessment

is an exercise for the identification of hazards of
a process facility and the qualitative or semi-
quantitative assessment of the associated risk. A
PHA provides information intended to assist
managers and employees in making decisions

for improving safety and reducing the
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Abbreviation | Meaning Definition

consequences of unwanted or unplanned
releases of hazardous materials. A PHA is
directed toward analysing potential causes and
consequences of fires, explosions, releases of
toxic or flammable chemicals and major spills of
hazardous chemicals, and it focuses on
equipment, instrumentation, utilities, human
actions, and external factors that might impact
the process.

SFAIRP asks what the available practicable

So Far As Is Reasonably precautions are and then tests which are

SFAIRP Practicable reasonable based on the common law balance of
the significance of the risk versus the effort and
resources required to reduce it.

Suitably Qualified and A person with appropriate qualifications and

SQEP . . o o

Experienced Person experience for a specific task or responsibility.

URA Updated Risk Assessment A revised evaluation of risks, taking into account

new information or changes in context.
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2 Scope of Report

2.1 Scope

2.1.1 The scope of this Preliminary Hazard Assessment (PHA) is limited to the potential
hazards associated with the SM2 Data Centre. Specifically, this report considers
fire, explosion, and toxic release risks that an incident on the site may pose to
people in offsite areas.

2.1.2  As per Hazardous and Offensive Development Application Guidelines — Applying
SEPP 33 (SEPP33-GL) the purpose of the PHA is to:

a) Identify all potential hazards associated with the proposal;

b) Analyse all hazards in terms of their consequences (effects) to people and
the biophysical environment and their likelihood of occurrence;

c) quantify the analysis and estimate the resultant risks to surrounding land
uses and the environment; and

d) assess the risks in terms of the location, land use planning implications and
existing criteria and ensure that the proposed safeguards are adequate and
thus demon i i i an unacceptable level of

This copied document to be made available

L, as {]‘t)urotg'ee .%%@\ngfﬁ&i?gggglﬂ%%gneed o “quantify the

s consideration and review as

porlggptt(;parﬁm%epga@&mg&t@”gd HIPAP documents and
ssepmm@gu@ﬂmmﬁaﬁ{yAMggve that not all hazards

tibhe dadimecatphasicrotiikeniedferdagcriped in the guidelines
and HM%‘F@@R/W&P‘H‘IP‘AP‘W: Risk |Criteria for Land Use
roviding such ccr?Pé’rlflag.ht

2.1.3  Whilst SEPP33-
analysis”, itis i
multi-level risk
require quantifi
both qualitativel
Safety Planning

2.1.4  From the hazard identification process and discussions with the project team,
Table 6 has been developed which has the agreed hazard locations/sources
considered in this PHA. These may represent pieces of equipment, processes,
storage of material or other potential hazard sources.

Table 6 Hazard Sources

L# ‘ Source Name

L1 External Factors

L2 Site Operations

L3 Battery Rooms

L4 Power Transformer

L5 Auxiliary Transformer ADVERT'SED
L6 Neutral / Earth Transformer PLAN

L7 Diesel Generator

L8 Diesel Tank

L9 Data Centre Power System

L10 | Switchboard and Control Room
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2.2 Methodology

Identification of Hazards

2.2.1  This list of hazard sources has been agreed with the project team through the
development of this document.

2.2.2 The hazard identification (HAZID) process is carried out through review of the
site documentation, research of relevant equipment, processes, and chemicals,
and consultation with the design team.

2.2.3  For this project, a draft PHA was developed with a HAZID table, as found in
Section 4. The draft PHA was then issued to the client and design team for
review.

2.2.4 Each hazard identified was given a specific HAZID for traceability and
categorised based on the type of loss of control event.

Consequence Assessment

2.2.5 As the focus of a_PHA is offsite hazards, each HAZID was identified and reviewed

to determine whEther that hazard was likely to have the|potential for an offsite

effect, and therdfbP& Fé’BEﬁfiedESHg'é‘&ﬁE%PS 'é‘ﬁélﬁfg?'élléplﬁ hether that hazard was
. Sﬁgr the sole purpose of enabling
1

primarily an on-gite ri $ consideration and review as

part of a planning process under the

2.2.6  HAZIDs which had appofgatiahfrEanQfifaitaeliacioygre then carried forward for
consequence analysise document must not be used for any

purpose which may breach any

2.2.7 Whilst the PHA fpcused on offsitedpazegids, it is recognisdd that avoidable risks
should generallyLbe-avoided -including-hazards which-only pose an on-site risk.
Therefore, these have been highlighted to the desigh team and are expected to
be carried forward to other studies and design phases. Some of these hazards
are specific and are expected to be addressed as part of the Fire Safety Study,
others may be more general and be addressed through the general safety in
design processes or designing systems to legislative requirements and
standards.

Likelihood Analysis

2.2.8 Where the consequence analysis demonstrates that there is potential for a
significant offsite hazard, the HIPAP framework requires the consideration of how
often that event is expected to occur to determine the risk. This may be
qualitatively or quantitatively.

2.2.9 In order to determine the risk to the site, this likelihood has to be established in
some form, as risk is the product of the possibility of occurrence of an event and
the consequence of that event. This process includes consideration of
probabilities, likelihoods, and frequencies, as described separately within HIPAP

i ADVERTISED
PLAN
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2.2.10 For this project, the first step of the likelihood analysis was to review the

consequence analysis and the probability of wind conditions, as wind was the
primary factor in determining if an offsite impact would occur. Subsequently,
historical failure rate data for battery cells was used to determine likelihoods of
failure, ultimately providing the probability of failure carried forward to risk
analysis.

Risk Assessment

2.2.11

2.2.12

2.2.13

2.2.14

2.2.15

The off site risk assessment, produced from the consequence assessment and
the likelihood analysis, against the relevant qualitative and quantitative criteria
for risk to people, property and the biophysical environment. Generally,
individual risk and risk to property to be presented in the form of risk contours.

Sensitivity analysis to the inputs of the risk assessment to be undertaken to
demonstrate the impact on risk assessment based on small changes. In the risk
assessment description major contributors to the risk assessment outcome to be
noted,

The risk assessment is to be updated based on proposed control measures and
description of the expected impact from the control measures.

Where quantitative criteria have been used in the risk assessment, the
comparison is direct. Whilst qualitative criteria based risk assessment will be
present with additional description and consideration of HIPAP 4, (NSW
Department of Planning, 2011).

In complex site risk assessment, will include discussion on alternative control
measures, locations, and site operations.

This copied document to be made available
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its consideration and review as
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3 Description of Facility

3.1 Locational Context

General Site Information

Figure 1 presents the proposed site locations and its surrounding areas. As can
be noted to the north is residential properties, whilst to the south, east, and
west are commercial properties. The site itself has two electricity transmission
easements and a single water supply easement. Next to the site is the South

Figure 2 presents the site arrangements. As can be seen, in the northern section
is the data centre and associated fire water tanks and pumps. Whilst to the
south is the substation. This, and the other drawings are still high level and will

Figure 3 presents the basement arrangement for the data centre. Of note on this
floor are the 16 diesel fuel tanks, each with a capacity of 110 kL and their
associated pumps. Additionally, it is planned that other engineering plant
systems will be located on this floor, including 18 water fanks, each with a

Figure 4 presents the GFoWRdIfRIGHIBRraMG EAHERE For the (lata centre. On this floor
there is the office, EE%%M‘&&E‘B%’JH%S I%?Q?gg}eﬁre control room. There are

nvironment A¢

seven data halls oRf z}ggg\f@lﬁ I?ﬁﬁ?t%‘i RLQYR fgloaag;%,tte ry rooms on this level,
in the mechanical servigg couridarel e Brganaagea, geperator set area

To the right side of the data centre is the fire tank and fire pump’s structure.

Figure 5 presents the 01 floor arrangement, which consists of 8 data halls, plus

arrangement, which consists of 8 data halls, plus battery rooms and diesel
generators. Figure 7 presents the roof floor arrangement, which consists of

Figure 12 presents the section profile of the data centre, which shows that the
basement has a height of 5.5 m, whilst the ground, 01, and 02 floors have a

3.1.1
Morang Terminal Station.
3.1.2
be refined as the project matures.
3.1.3
capacity of 500 KkTChis copied document to be made available
for the sole purpose of enabling
3.1.4
(GenSet), there|are 35 diesel gengratigis.
3.1.5
3.1.6
battery rooms and diesel generators. Figure 6 presents the 02 floor
various plant spaces.
3.1.7
height of 7 m.
3.1.8

Across the 23 data halls there is expected to be around 5,000 server cabinets.
With each cabinet energy density being 40 kW, then the total data hall energy
load is 200 MW.
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Figure 1: Site Analysis
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AREA SCHEDULE

[ BUILDING A
_ GFA
/ BASEMENT 18098 m?
GROUND FLOOR 18098 m?
LEVEL1 18098 m?
I LEVEL 2 18098 m?

LEVEL 3 ROOF PLANT 16365 m?

S < BUILDING A TOTAL GFA 88757 m?

Figure 2: Site Plan
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3.1.9 The mechanical service corridor on each level will house various service systems,
including the across the three floors 154 battery room. This area may not be
completely air sealed to the outside.

3.1.10 The GenSet area is opened on the external wall side of this area. Across the
three floor there are 105 diesel generators.

3.1.11 Based on the preliminary report by Orbe, the project fire safety engineer, the
data centre has a surface area of 18,098 m? and a volume of 470,065 m3. Under
the BCA, 2025, (ABCB, 2025), would categories this building as a Class 8. The
size of the data centre means it’s a large isolate building, as defined in clause
C3D4, i.e., it’s larger than 18,000 m? or 108,000 m3. Therefore, this building
needs to have the following fire safety measures:

a) Entire building protected by sprinklers. Noting the function of the building,
this capability likely to be achieved by other fitted fire suppression systems,
and

b) Perimeter road access around the entire building. This is expected to be
achieved via the ring road and using Williamsons Road (unmade and
unused).

This copied document to be made available ) )
3.1.12 Each battery rogm willg, dimegnsion: of &g -S> m and 4 m in height.

Within each battery roﬁﬁrmﬂla@mﬁa@n oné BERS agbinet J unit and associated
power distributign systdral reflepudspdseascartgetbower system.
Planning and Environment Act 1987.
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Table 7 purpose which may breach any

copyright

Table 7: Off-site Recepter-distances

Location | Emission Structures Receptor Distance (m)
(of T [
A Data centre Residential property 70
B Data centre 2-storey mixed use 32.1
building
C Power Transformer Infinity Church 198

Site Processes

3.1.14 Unlike many other potentially hazardous industries, there is no manufacturing or
material processing on site. The data centre provides data storage and analysis.

3.1.15 To support this process the site considers of substation, emergency diesel
generators, and back up battery rooms for emergency power.

Site activity and staffing

3.1.16 The site is expected to normally operate with limited staff. During the working
hours there will be staff to conduct maintenance operations. After hours staff will

be available to response to operational incidences. ADVERT'SED
PLAN

RED Fire Engineers | 7/10/2026 | Report No. JV26-00221 - 1.3 32 | Page




Preliminary Hazard Assessment ‘ 165 Williamsons Road, South Morang VIC 3752 “

3.1.17 Potentially, there could be around 200 occupants per level or a maximum
occupancy of 600 across the building.
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Figure 9: Receptor to the site

Site Environment Inputs

3.1.18 The following provided information about the potential hazards associated with
environmental events. These are preliminary and to be superseded / confirmed
by the relevant specialists.

a) Earthquake - (Burbidge, et al., 2012) presents updated earthquake hazard
map for Australia. As this site is within Melbourne. This paper highlights that
earthquake hazard in Melbourne is relatively low. Specifically, the hazard
map shows a 0.08 AS 1170.4 Z-value and a 0.06 (G) 500 year Peak Ground
Acceleration hazard value. The only viable control is to construct site
buildings associated with site controls to meet AS 1170.4, with respect to
the forementioned values. Where this is not possible manufacturer's
instructions for footing / foundations are to be at least followed.

b) Wind speed - Maximum recorded wind speed for South Morang is
103.7 km/h and was recorded on 29 Oct 2021 [, This is a rare event as the
average wind speed is 8.7 km/h (2.4 m/s) over the last 5 years.

c) Flood - As noted at flood risk tracker [?] the flood risk for the site is low for
river flood and low for storm surge.

From https://wind.willyweather.com.au/vic/melbourne/south-morang.html accessed on 02 Sep 26.
2 From https://floodrisktracker.steadfast.com.au/ accessed on 02 Sep. 26.
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Hazard Locations

ADVERTISED

3.1.19 Figure 12 presents the hazards locations across the site. PLAN

WiLL = bv ;
iAMSONs ROAL : S iaors
- — (UNMADE & UNusEo, i QTR

WJLUAMSONS RoAp

e ———

L3 Battery
Room

v -
l This \topied abchent to be made available

l or the sole purpgse of ¢nabling 7

| i v'bn a\dxlew as /

) &pro e&s‘un_der the

[ P |
ttrPoweT
\ Transformer

L6: Neutral
/ Earth
Transformer

L10: Switchboard
and Control Room

Figure 10: Hazard locations across the site

3.2 L1: External Factors

3.2.1 The site is located within the outer suburbs of Melbourne, therefore trespassing
and vandalism are threats which could result in an incident at the site.

3.2.2 Additionally, there is a railway line on the eastern boundary, which could result
in a large external fire event. Cyber attack site systems, such as the battery
rooms or diesel generators, could result in an incident.
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3.2.3 Bushfire and grass fires have been ruled out as a potential threat to the site due
to the location.

3.2.4 There is limited risk of a boundary fire due to vehicle fire could result in an
incident at the perimeter of the site.

3.3 L2: Site Operations

3.3.1 Operations across the site, including maintenance, can result in an incident at
the site. The main focus of this location is the data halls within the data centre.

3.4 L3: Battery Rooms

3.4.1 There are 154 battery rooms. The energy storage capacity of each room is
300 kW, without selection of a product it is unknown how many cabinets are
proposed yet.

3.5 L4: Power Transformer

3.5.1 The site will have two power transformers; each located in a bund that is 25.7 m
x 17 m. Three side of this bund will have a fire and blast wall that is around 6 m
in height.

3.5.2 The power transformer is expected to hold around 45,000 kg of combustible oil.

3.6 L5: Auxiliary Transformer

3.6.1 There will be at least two auxiliary transformers located within the substation.

3.7 L6: Neutral / Earth Transformer

3.7.1 There will be at least two neutral / earth transformers located within the
substation.

3.8 L7: Diesel Generator

3.8.1 There are 105 diesel generators across three levels, i.e., 35 per level. Each
diesel generator has a capacity of 3 MVA. Associated with each diesel generator
is a day tank. This day tank is to have a nominal capacity of 1 kL.

3.9 L8: Diesel tank

3.9.1 The Diesel tank location includes the 16 tanks in the basement, plus the
refuelling zone (outside of the building), pipework associated with the transfer of
the diesel fuel, and the fuel pumps.

This copied document to be made available
3.9.2 The capacity of each diesel tanks is 110 kL. for the sole purpose of enabling
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3.10 L9: Data Centre Power System

3.10.1 The data centre power system relates to switchboards and associated systems
that manage the power flow from the diesel generators and the battery rooms to
data halls.

3.11 L10: Switchboard and Control Room

3.11.1 Within the substation there will be a switchboard and control room that manages
the power flow from outside of the site to the data centre.

ADVERTISED
PLAN
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4 Identification of Hazards

4.1.1 For the purposes of identifying the hazards at the site three key steps have been
undertaken to identify the key loss of control events such as fire, toxic release,
or explosion which may pose offsite sties. These are:

1) A review of expected chemicals/goods stored at the site to develop a
manifest, if required.

2) A Hazard Log has been developed based on initial review of the site
description and processes.

3) Finally, both of the above are vetted and endorsed by the project team, who
are involved in the development of both items. This provides a well-rounded
view of the potential fire safety hazards at the site.

4.1.2 The process of defining the hazard potential of a plant, process, or operation
involves identifying hazards and estimating the potential consequences of
credible incidents. In accordance with HIPAP 2 (NSW Planning, 2011), several
additional factors must also be considered in selecting an appropriate system,
including:

a) Land use safety considerations: the impact of incidents on the surrounding
land uses, and the sensitivity of these land uses,

b) Infrastructure availability: such as water mains supply, area emergency
planning, fire brigade response times and access,

c) External factors: effects from surrounding and use (for example, other
hazardous industries, bush fires, weather, etc), and

d) Regulations: requirements of statutory bodies.

4.2 Material Manifest

4.2.1 No complete site manifest exists at this stage of the site development. What is
known at this stage of the site development:

a) 154 battery rooms each with a capacity of 300 kWh, which are Class 9 PG II
and likely contain refrigerants for their cooling system,

b) 1,760 kL of Diesel is basement tanks, Class 3 C1,

c) 105 KL of Diesel in days tanks for the diesel generators, Class 3 C1,

d) Approx. 120 kL transformer oil within the substation, Class 3 C2, and

e) Refrigerant gas of approx. 20 kL, Class 2.1.

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

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

Planning and Environment Act 1987.

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

copyright

RED Fire Engineers | 7/10/2026 | Report No. JV26-00221 - 1.3 37 | Page



Preliminary Hazard Assessment 165 Williamsons Road, South Morang VIC 3752 *

4.3 Hazard Identification

4.3.1 The Hazard identification process involves reviewing the potential hazard sources on site and understanding how they may act as a source for different types of fire hazards. For the purposes of this fire
safety study, various equipment or activities have been considered as potential hazard sources (also referred to as hazard locations in this report). Each of these locations has been considered against
potential hazard types such as fire, blast, or toxic release. Then where relevant these have been combined to represent a specific Loss of Control (LoC) event, which is represented by a unique Hazard ID.

4.3.2 Table 8 presents a generic list of hazardous events, with generalised descriptions. This table is provided for background and greater understanding of the type of hazards which form LoCs across
potentially hazardous industries. For simplicity’s sake, certain types of LoC events that are not relevant to the site have not been included, such as BLEVE, nor spill of toxic materials.

Table 8 Generic Hazard Types

‘ Hazard Type General Description Typical Causes
External or non-process hazard that may initiate or worsen another hazardous Bushfire, grass fire, flood, lightning, storm, extreme heat, vandalism, trespass, cyberattack, malicious
General Hazard Source (G) T . L _—
event. damage, vehicle impact, nearby industrial incident, loss of utilities.
Exposure to electromagnetic fields generated by electrical infrastructure and plant.
- Generally, an operational or occupational interface hazard rather than a High-voltage equipment, transformers, inverters, switch rooms, substations, cabling, earthing faults,
Electromagnetic Fields (EMF) ) ) . g L .
conventional fire event, but may be considered where relevant to sensitive proximity of workers/responders to energised assets.

equipment, personnel, or emergency response.

Overheated cables or terminals, arcing, minor electrical faults, small fuel/oil ignition, overheating
bearings/motors, isolated cell failure in Battery equipment, small combustible waste ignition, equipment
abuse, poor housekeeping.

A localised fire, typically limited to the object or immediate area of origin, with low

Small Fire (SF) initial escalation potential if promptly detected and controlled.

A developed fire, involving one or more major items or areas| with potential for Escalation of a small fire, large flammable/combustible liquid release and ignition, battery room thermal
Large Fire (LF) spread, escalation, structural damage, or off-site impacts. Ng t[rlﬁidé%feofﬁ&l&mgnt td ngﬁw&gﬁgmgqiﬂet on, transformer fire, cable trench fire, inverter/skid fire, major equipment failure, bushfire
without suppression/control systems or brigade intervention. ire, delayed isolation.

osure, ve
for the sole purpose enaﬁf
its consideration gnd review as

A rapid release of energy resulting in overpressure, with or \MthoBle'i'é’ gr%li?ﬂglllﬁrp 0\93%550 p%?&f&%xplmsion, ignition of accumulated battery off-gases, arc flash/arc blast, transformer internal
nviron

Explosion (EX) combustion, pressure vessel failure, confined gas accumulatip %’3’8&@&' L vegsel failure, incompatible chemical reaction, ignition in enclosed plant spaces, poor venting,
equipment rupture. The document must n trhﬁ)liﬁ‘mdlfﬁémce
purpose which may breach any
copyright

Gland/seal failure,|loose fittings, flange seepage, pinhole corrosion, valve passing, instrument connection
failure, minor tank or transformer seepage, small coolant/electrolyte/fuel leaks, poor maintenance, misuse of
equipment.

A minor loss of liquid or gas from equipment, storage, piping,ose;orfittings;

Small Leak (SL) generally localised and limited in quantity.

A significant release of liquid from plant, storage, pipework, tanker, transformer, or
Large Leak (LL) fuel system, likely to continue until isolation or depletion and capable of causing
pooling, contamination, or escalation.

Tank rupture, hose failure during transfer, pipe rupture, major gasket/flange failure, valve failure, impact
damage, overfilling, catastrophic transformer failure, bund drain malfunction, collision, severe corrosion.

A small uncontained liquid release to ground or hardstand, generally from handling,
Small spill (SS) decanting, maintenance, or minor equipment failure, with limited spread and usually
manageable by local spill response.

Minor overfill, drum/IBC tipping, poor decanting practices, seal leaks, sampling/maintenance activities, small
fuel or oil release, minor electrolyte release, poor housekeeping.

A substantial uncontained liquid release to ground or drainage system that may
Large spill (LS) spread beyond local containment, create environmental harm, and increase
fire/explosion risks where flammable liquids are involved.

Bulk tank failure, tanker unloading incident, transfer hose rupture, bund overtopping/failure, major
transformer oil loss, large fuel tank rupture, collision, process, operator error.

Release of hazardous gas, vapour, smoke, or decomposition products from storage, Pressure relief venting, seal or flange failure, pipe rupture, cylinder manifold failure, Battery thermal runaway
Gas Release (GR) process equipment, Battery failure, pressure systems, or fire conditions. May off-gassing, fire involving chemicals or cable insulation, overheating equipment, poor connection integrity,
present toxic, flammable, asphyxiation, or explosion hazards. corrosion.
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4.3.3 A summary of potential hazards present, both internal and external, is presented in Table 9. These hazards are identified based on the following aspects: the nature and quantities of the materials
involved, the characteristics of hazardous events (such as loss of containment), potential initiating events, ignition sources, and related factors. The possibility of the site being exposed to external

hazards has also been considered. These hazards have been reviewed and agreed to by the project design team via the development of this document.

4.3.4 These hazards have also been categorised be ‘Relevance’. A hazard which is not reasonably expected to occur is screened out as irrelevant, as are hazards that are out of scope (typically assessed by
others), or have been predetermined not to pose an offsite risk by sitting below the SEPP33 screening levels. All other identified hazards may be reasonably expected to have a significant offsite impact

and have been carried forward to consequence screening and/or analysis.

4.3.5 Although, Table 9 sets out all expected hazards associated with the site, only the hazards that impact beyond the site will be assessed in this PHA. All hazards will be assessed in the FSS.

Table 9 Identified Loss of Control Events (LoCs/Hazards)

Context Relevant? Location / Source Location & Type Potential Causes Potential Consequences
These are external hazard sources which Vandals and trespassers enter the site, i.e., Would range from minor damage to significant damage
L1-G are specific possible triggers for many of Yes External Factors (L1) External Factors: General | unauthorised visitors. to the facility. Life safety similarly could range from
the other specific LoCs. Examples include Hazard Source (L1-G) Rail accident at the boundary of the site. minor to critical. Consequence will therefore be based on
trespassers, railway, and cyber attacks. Unauthorised virtual access to the site. the consequence of the hazard locations below.
Electrical cable or computer systems fire, . . Site Operations: Small Fire Poor ms_tallatlon and maintenance. Small fire and toxic smoke. Hospitalisation for personnel
L2-SF Yes Site Operations (L2) Mechanical damage. .
expected to be around 150 kW (L2-SF) . and some computer infrastructure damaged
High temperatures.
L2-LF !ere spread from and via cables to Yes Site Operations (L2) Site Operations: Large Fire Arson, mechanical damage, high temperatures Loss of data hall or building. Death to personnel.
involve a Data Hall (L2-LF)
_ Source typically does not have an . . Site Operations: Explosion |
LZHEX explosion potential in isolation. M SliE s (L2 (CZ-EX) #2 e
. . S
L2-SL No Site Operations (L2) his f_@g %8%\1 rgat to behade available N/a
. . Site dﬁéu‘él‘i‘o?@e Patgeose of enabling
L2-LL \o sianif oak y » No Site Operations (L2) uéaleqnmematlon and Y@iew as N/a
e o significant leak or spill potential. " Site Operations (L2) dite quattacibaplamaNgsplind exp L under the "
P Planfi2eSd Environme n/t Act 1987.
L2-LS No Site Operations (L2) S'tem%ﬂﬁﬁiedﬁfﬁﬁtsﬁﬂt bﬂ}aged for any N/a
B.G-.Zn breach any
_ Source does not typically produce an . . Site Operations; Iﬁgsr h
L2HEIR acutely hazardous gas cloud e Siliz OpErens (=) Release (L2- CS g e e
tocalisedpuretdre / impact, overheating (failure
Localised battery room fire such as from Battery Rooms: Small Fire | of cooling system), electrical stress Damage to the affected module / unit. Unlikely to have
L3-SF - . Yes Battery Rooms (L3) . ! . . .
a single or multiple cell thermal runaway (L3-SF) (overcharging / discharging), isolated any offsite consequences.
manufacturing defect
Requires complete failure of the BMS and/or a Loss of entire battery room . Significant fire and smoke
L3-LF Major failure of multiple systems leading Yes Battery Rooms (L3) Battery Rooms: Large Fire | significant event to overcome the cooling and produced. Potential for fire spread from the battery
to burnout of a full battery room Y (L3-LF) protection measures in-built to the battery rooms. Significant thermal effects are likely. The
rooms potential for an explosion event and toxic gas emissions.
Significant failure leading to multiole Loss of entire battery room, potential damage to
9 . 9 P Battery Rooms: Explosion | Multiple cell failures likely due to cascading adjacent equipment and personnel if present. Depending
L3-EX | cells venting to produce a vapour cloud Yes Battery Rooms (L3) . S . - . .
; (L3-EX) thermal runaway & finding an ignition source on severity of the blast there is potential for an offsite
explosion / release of battery electrolyte hazard
L3-SL No Battery Rooms (L3) Elaglny RczoLr3n_sS:5mall LEE(S N/a N/a
L3-LL No Battery Rooms (L3) RIS Ro(?_gw_sl_:l_l)_arge Lz N/a N/a
No significant leak or spill potential. Battery Rooms: Small soill
L3-SS No Battery Rooms (L3) Y (L3-S.S) P N/a N/a
L3-LS No Battery Rooms (L3) RIS Rc()lt_)gji:s)l_arge EEl N/a N/a
Major failure of multiple systems leading . R .
to venting of a full battery room . This . A gas release can occur without fire, if a Potential for a 5|gn|f|cant release Of hypl_rogen fll,'|0r|'de
. Battery Rooms: Gas . (HF) or other gases which pose a significant toxic risk.
L3-GR | could be thermal runaway with or Yes Battery Rooms (L3) sufficient number of cells enter thermal runaway . o
. . . . . Release (L3-GR) . - Gases can spread easily and could pose an offsite risk
without a fire. This scenario considers and vent simultaneously, or as part of a fire - .
: and risk to onsite personnel
only the toxic effects.
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Context

Relevant?

Location / Source

Location & Type

Potential Causes

Potential Consequences

L4-SF Small c_)ll leak occurs, which results in a Yes Power Transformer (L4) Power Transformer: Small | Small hole in oil containment system and a hot Damage to the Transformer.
small fire. Fire (L4-SF) surface.
L4-LF Loss of contalnment of the .0|I from thg Yes Power Transformer (L4) Power Transformer: Large | Failure of the oil _cor)t_alnment system and hot Fire spread beyond the Transformer.
transformer, which results in a large fire. Fire (L4-LF) surface or other ignition source.
L4-EX Overheatlng of the transformer oil Yes Power Transformer (L4) Power Transformer: Mechanical damage, over-current, etc The explosion impacts the adjacent system and
results in a BLEVE-type event. Explosion (L4-EX) personnel nearby.
L4-SL No Power Transformer (L4) PO I;rlls(fﬁzr_nsel_r): =] Corrosion or overheating. Personnel, slips. No facility impact.
L4-LL No major hazard in relation to the PHA. No Power Transformer (L4) HERIEr 'Il_'gznks(fﬁgr_nir): Ll Corrosion, overheating, or mechanical damaged. | Personnel, slips. No facility impact.
This would be covered under a fire that Power Transformer: Small
L4-SS | occurs after the leak. No Power Transformer (L4) spill (L4—SS). Over filling or poor fill up arrangement Personnel, slips. No facility impact.
L4-LS No Power Transformer (L4) Power -IS-I[-)?ITS(T;T_SS Large | poor fil up arrangement Personnel, slips. No facility impact.
_ No specific gas released, general fire Power Transformer: Gas
L4-GR plume. No Power Transformer (L4) Release (L4-GR) N/a N/a
Small oil leak occurs, which results in a Auxiliary Transformer Auxiliary Transformer: Small hole in oil containment system and a hot
L5-SF - Yes . Damage to the Transformer.
small fire. (L5) Small Fire (L5-SF) surface.
Loss of containment of the oil from the Auxiliary Transformer Auxiliary Transformer: Failure of the oil containment system and hot .
L5-LF . . . Yes - A Fire spread beyond the Transformer.
transformer, which results in a large fire. (L5) Large Fire (L5-LF) surface or other ignition source.
L5-EX Overheating of the transformer oil Yes Auxiliary Transformer Auxiliary Transformer: Mechanical damage. over-current. etc The explosion impacts the adjacent system and
results in a BLEVE-type event. (L5) Explosion (L5-EX) 9¢ ! personnel nearby.
} . . Auxiliary Transformer Auxiliary Transformer: . . . S
L5-SL | Small leak during operations Yes (L5) Small Leak (L5-SL) Corrosion or overheating. Personnel, slips. No facility impact.
L5-LL Insufficient oil to be considered a large No Auxiliary Transformer Auxiliary Transformer: N/a N/a
leak — (L5) T!ﬁ?_r%kﬁla&ai#éﬂt—m—bemad&mlaﬂab!e
L5-SS | Small spill during refiling No AUX|I|ary('II:r5a)nsformer Ausxrlrllla?ﬂ}{st}lrr?%éggrgnﬁ?fiose oDsexlfliligg or pdor fill up arrangement Personnel, slips. No facility impact.
i Insufficient oil to be considered a large Auxiliary Transformer AuxilidFy LD S
LS-LS | il Ao (L5) LBASE epiliRlannme proced¥ander the e
Source does not typically produce an Auxiliary Transformer AuxilBpmiagsrochlenyvicanment Act 1987.
L5-GR No N(]% N/a
acutely hazardous gas cloud (L5) TheldasaniiehtGRYst not be used for any
. . . NeuiirpbgeEaiiith may b . :
L6-SF Small c_)ll leak occurs, which results in a Yes Neutral / Earth Transformer: Smajfjfgoht g‘?—ﬂ%h #8¥e in oil|containment system and a hot Damage to the Transformer.
small fire. Transformer (L6) (L6-SF) surface.
. . —_Neutral / Earth - - .
L6-LF Loss of contalnn'_\ent of the _0|I from th_e Yes Neutral / Earth Transformer: Large Fire Failure of the oil _cor_lt_alnment system and hot Fire spread beyond the Transformer.
transformer, which results in a large fire. Transformer (L6) (L6-LF) surface or other ignition source.
. . Neutral / Earth L .
L6-EX Overhec:atmg of the transformer oil Yes Neutral / Earth Transformer: Explosion Mechanical damage, over-current, etc The explosion impacts the adjacent system and
results in a BLEVE-type event. Transformer (L6) (L6-EX) personnel nearby.
Neutral / Earth Neutral / Earth
L6-SL | Small leak during operations Yes Transformer: Small Leak | Corrosion or overheating. Personnel, slips. No facility impact.
Transformer (L6) (L6-SL)
. . . Neutral / Earth
) Insufficient oil to be considered a large Neutral / Earth .
L6-LL leak No Transformer (L6) Transformer: Large Leak N/a N/a
(L6-LL)
Neutral / Earth Neutral / Earth
L6-SS | Small spill during refiling Yes Transformer: Small spill Over filling or poor fill up arrangement Personnel, slips. No facility impact.
Transformer (L6) (L6-SS)
- . . Neutral / Earth
L6-LS In§uff|C|ent oil to be considered a large No Neutral / Earth Transformer: Large spill N/a N/a
spill Transformer (L6) (L6-LS)
. Neutral / Earth
L6-GR Source does not typically produce an No Neutral / Earth Transformer: Gas Release | N/a N/a
acutely hazardous gas cloud Transformer (L6) (L6-GR)
Degradation of gaskets or similar components
. ) . . . over time, or mechanical damage, which results | Damage to the affected module / unit. Potential for
Diesel generator small fire - Localised . Diesel Generators: Small | . . . S . . . .
L7-SF : . Yes Diesel Generators (L7) . in the partial release of diesel. For ignition to radiant heat between equipment. Potential for fire
small fire from small source or spillage. Fire (L7-SF) ) . - -
occur, released oil must come into contact with spread over a long period.
an appropriate ignition source.
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Location & Type

Potential Causes

Potential Consequences

. . Mechanical impact of tank or corrosion. For . . )
; . . Diesel Generators: Large Lo . - Damage to the affected module / unit. Potential for fire
L7-LF assuming full contents of diesel tank Yes Diesel Generators (L7) . ignition to occur, released oil must come into . . -
Fire (L7-LF) . - Lo spread between equipment due to size of fire.
released contact with an appropriate ignition source.
_ Source typically does not have an . Diesel Generators:
L7A2X explosion potential in isolation. e Pliegsl Generziors (L) Explosion (L7-EX) e e
L7-SL | Small leak during operations Yes Diesel Generators (L7) D'eseILGeEEe(f;?Sri:) Small Corrosion or mechanical impact Personnel, slips. No facility impact.
Insufficient diesel to be considered a : Diesel Generators: Large
L7-LL large leak No Diesel Generators (L7) Leak (L7-LL) N/a N/a
L7-SS | Small spill during refiling Yes Diesel Generators (L7) Diesel st?lT?gt_%r; small Over filling or poor fill up arrangement Personnel, slips. No facility impact.
L7-LS Insufficient diesel to be considered a No Diesel Generators (L7) Diesel Generators: Large N/a N/a
large spill spill (L7-LS)
_ Source does not typically produce an . Diesel Generators: Gas
L7HER acutely hazardous gas cloud e Pliegsl Generziors (L) Release (L7-GR) e e
L8-SF | Small leak or spill results in a small fire Yes Diesel Tanks (L8) Diesel T?Elg?:SFS)mall Fire Small leak / spill that reaches an ignition source g%?l?t';a“satlon of personnel and limit damage to the
L8-LF Large leak or spill results in a large fire Yes Diesel Tanks (L8) s Ta(rllléill_)arge Fire Large leak / spill that reaches an ignition source | Death to personal and noticeable damage to the facility.
) Source typically does not have an . Diesel Tanks: Explosion
LEHRX explosion potential in isolation. e DlizeE VRIS (L) (L8-EX) N/a Nile
L8-SL | Small leak during operations Yes Diesel Tanks (L8) Diesel Ta(nLkss_:SE;nall Leak Corrosion or mechanical impact Personnel, slips. No facility impact.
L8-LL Large leak due to take failure Yes Diesel Tanks (L8) Diesel Ta?Llés_:Lt?rge Leak I%?I':?:'O”’ mechanical impact, or pipework Personnel, slips. No facility impact.
L8-SS | S i i ili i BifirebSpP ngrualerrit! ifivagl i i ility i
- mall spill during refiling Yes Diesel Tanks (L8) Q g iﬂ et to beavaddifiinglabledor fill up arrangement Personnel, slips. No facility impact.
Dieselff"a'nll?;,q T"Fd’euéiglFEE of enabling
L8-LS Large spill during refilling Yes Diesel Tanks (L8) its(fg!i%ﬂferatlon and Pevlefillagp arrarjgement or pipework failure Personnel, slips. No facility impact.
i Source does not typically produce an . Diesd! Tidrks2 BeY'REIEAE0 (eSS under the
LE-El acutely hazardous gas cloud e Dzl el (L) Planpiggamy EnvironmdW3Act 1987. Nie
) Small electrical fire within the Data centre power Datd berdoepoeet systenot be used fo . . Personnel can be expected to require hospitalisation,
L9-SF switchboard or associated systems Yes system (L9) Smplh FyeséL9hSEH may bg%‘g%iﬁgﬁ{,e%ngw'“hb°ard or poor maintenance whilst the facility damage only the switchboard.
The switchboard or assoaa_ted system is Data centre power Data centre power"s‘ill%t’é'lig.ht Overheated switchboard, poor maintenance, or Personnel can be expected to die whilst the fire spreads
L9-LF completely engulfed, and fire may Yes b L9 L Fire (L9-1 F) hanical d ithin the batt
spread system (L9) arge Fire - mechanical dambge within the battery room.
An arc flash event associated with a Data centre power Data centre power system: | Due to lead acid battery failure during charging The explosion impacts the adjacent system and
L9-EX . Yes : - .
switchboard. system (L9) Explosion (L9-EX) or arc flash event in switchboard. personnel nearby.
_ Data centre power Data centre power system:
Lol Mo system (L9) Small Leak (L9-SL) ie e
_ Data centre power Data centre power system:
Lol L . . . system (L9) Large Leak (L9-LL) N/a N/a
No significant leak or spill potential. -
L9-SS No Data centre power Data centre power system: N/a N/a
system (L9) Small spill (L9-SS)
_ Data centre power Data centre power system:
Lomks Ao system (L9) Large spill (L9-LS) N i
L9-GR Source does not typically produce an No Data centre power Data centre power system: N/a N/a
acutely hazardous gas cloud system (L9) Gas Release (L9-GR)
L10- Switch room small fire - localised small Switchboard and Switchboard and Control . - Personnel can be expected to require hospitalisation,
SF fire due to storage of combustibles. Yes Control Room (L10) Room: Small Fire (L10-SF) Overheated switchboard or poor maintenance whilst the facility damage only the switchboard.
Switchgear fire spreagls across the Switchboard and Switchboard and Control Overheated switchboard, poor maintenance, or Personnel can be expected to die whilst the fire spreads
L10-LF | room(s), or a lead-acid battery hydrogen Yes ; - . g
- - - Control Room (L10) Room: Large Fire (L10-LF) | mechanical damage within the battery room.
explosion results in a large fire.
An arc flash event associated with a
L10- SW|th'_1board ora hydrogen gxplosmn Switchboard and Switchboard and Control Due to lead acid battery failure during charging The explosion impacts the adjacent system and
EX associated with the lead-acid battery ves Control Room (L10) Room: Explosion (L10-EX) | or arc flash event in switchboard ersonnel nearb
system located within the switchboard - EXP ’ P v
and control room.
. Switchboard and Control
L10- L . . Switchboard and )
SL No significant leak or spill potential. No Control Room (L10) Room: Smglll)Leak (L10 N/a N/a
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Context Relevant? Location / Source Location & Type Potential Causes Potential Consequences
. Switchboard and Control
Switchboard and .
L10-LL No Control Room (L10) Room: LargLE)Leak (L10 N/a N/a
L10- No Switchboard and Switchboard and Control N/a N/a
SS Control Room (L10) Room: Small spill (L10-SS)
L10- No Switchboard and Switchboard and Control N/a N/a
LS Control Room (L10) Room: Large spill (L10-LS)
. . Switchboard and Control
L10- Source does not typically produce an Switchboard and ) _
GR acutely hazardous gas cloud g Control Room (L10) e GasGRFSIease (Y i\/e b
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5 Consequence Analysis

5.1 General

5.1.1 Following on from the HAZID process, each hazard has been qualitatively
reviewed to determine if the hazard is likely to pose a significant offsite risk.
Hazards which may pose an offsite risk have been carried forward for more
detailed consequence analysis.

5.1.2 In some cases, a simple qualitative review of a hazard is enough to demonstrate
that the hazard does not pose an offsite risk and therefore does not contribute to
the offsite risk profile of the site. In other cases, further consequence analysis is
proposed and carried out.

5.2 Consequence Analysis Table

5.2.1 Building on the HAZID word diagram from Section 4, Table 10 presents the

hazards identified across the site together with a summary of the corresponding
consequence analyses undertaken. Rows representing LoCs which were screened
out in Section 4 have not been repeated. Modelling techniques referenced in the
table are described in further detail following the table.

e Rows highlighted in GREEN do not reasonably pose an offsite risk or
otherwise do not require further consequence analysis as explained within
the table.

o Rows in YELLOW are subject to further analysis due to offsite risk.

o Rows in LIGHT BLUE are subject to further analysis in the FSS due to onsite
risk. It is not intended to assess these as part of this PHA.

e Some items require assessment but not in this document, they are included
here for transparency.
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Table 10 Consequence analysis approach overview

Context Location & Type Potential Consequences Applicable Consequence Analysis
These are external hazard sources which are Would range from minor damage to significant damage to the facility. Life safet
specific possible triggers for many of the External Factors: General L 9 'ag 9 9 - Y y No consequence modelling required, will use the worst
L1-G o . similarly could range from minor to critical. Consequence will therefore be based on the .
other specific LoCs. Examples include Hazard Source (L1-G) . outcome from the following.
. consequence of the hazard locations below.
trespassers, railway, and cyber attacks.
Electrical cable or computer systems fire, Site Operations: Small Small fire and toxic smoke. Hospitalisation for personnel and some computer No consequence modelling required as this is a small
L2-SF X ; ;
expected to be around 150 kW Fire (L2-SF) infrastructure damaged fire.
L2-LF Fire spread from and via cables to involve a Site Operatlons: Large Loss of data hall or building. Death to personnel. No consequence modelling req_uwe_d, as data hall
Data Hall Fire (L2-LF) assumed engulfed in fire.
Localised battery room fire such as from a Battery Rooms: Small o moeElling FRelIET), COnsEeLENEE BEEEE A ES
L3-SF single or multiple cell thermal runaway Fire (L3-SF) Damage to the affected module / unit. Unlikely to have any offsite consequences. Eiﬂ:l;?g\s;te;hat UL9540A tested and UL9540 certified
. . . . . Loss of entire battery room . Significant fire and smoke produced. Potential for fire
L3-LF Major failure of multiple systems leading to Battery Rooms: Large spread from the BESS cabinets. Significant thermal effects are likely. The potential for an
burnout of a full battery room Fire (L3-LF) : - 2
explosion event and toxic gas emissions.
S|gn!f|cant failure leading to multiple ce”S. Battery Rooms: Loss of entire battery room, potential damage to adjacent equipment and personnel if
L3-EX | venting to produce a vapour cloud explosion / . . - . ) .
Explosion (L3-EX) present. Depending on severity of the blast there is potential for an offsite hazard.
release of battery electrolyte
Maior failure of multiole systems leading to EFFECTS Li-ion battery storage thermal-runaway
Jo pie sy . 9 . Potential for a significant release of hydrogen fluoride (HF) or other gases which pose a model (Bugryniec et al., 2024). HF emission factor for
venting of a full battery room. This could be Battery Rooms: Gas o 2 ) - . - o .
L3-GR . . - ; significant toxic risk. Gases can spread easily and could pose an offsite risk and risk to LFP set to "High" (95th percentile, 223 mg/Wh). The
thermal runaway with or without a fire. This Release (L3-GR) . . - o
. ; : onsite personnel entire unit over burn duration is assumed to be 90
scenario considers only the toxic effects. minutes
Small oil leak occurs, which results in a small Power Transformer: No consequence modelling required as this is a small
L4-SF . . Damage td the Transformer. ;
fire. Small Fire (L4-SF) This coni fire.
Loss of containment of the oil from the Power Transformer: . AP . , . 3
L4-LF transformer, which results in a large fire. Large Fire (L4-LF) Fire spread beyorf?lthbﬂgﬂhqﬁgnpese of en‘abllng EFFECTS pool fire set within the bund. TBC for FSS
- . - deratiomandreview as
Overheating of the transformer oil results in a Power Transformer: | S LOTSIIerd
L4-EX BLEVE-type event. Explosion (L4-EX) The explosion ipRads thaadiacepisveiemmig gessonnel nearby.
) ) Power Transformer: _ Planning and Environment Act 1987. . .
L4-SL | Small leak during operations Small Leak (L4-SL) Personnel, shmel\gbgzﬁqugxtlmagghot be used for any No consequence modelling required
L4-LL | Large leak during operation / incident Power Transformer: Personnel,|slips. I%"f’ggﬁﬁﬂlrlrl\ lé(':]ﬂay breach any No consequence modelling required
Large Leak (L4-LL) copyright
. - - Power Transformer: . . . .
- | No facilit t
L4-SS | Small spill during refiling Small spill (L4-SS) Personnel,lslips_Na facility impac No consequence modelling required
. . - Power Transformer: . S . .
L4-LS | Large spill during refilling Large spill (L4-LS) Personnel, slips. No facility impact. No consequence modelling required
) Small oil leak occurs, which results in a small Auxiliary Transformer: No consequence modelling required as this is a small
L5-SF fire. Small Fire (L5-SF) Damage to the Transformer. fire.
Loss of containment of the oil from the Auxiliary Transformer: .
L5>-LF transformer, which results in a large fire. Large Fire (L5-LF) Fire spread beyond the Transformer.
) Overheating of the transformer oil results in a | Auxiliary Transformer: L .
L5-EX BLEVE-type event. Explosion (L5-EX) The explosion impacts the adjacent system and personnel nearby.
) . . Auxiliary Transformer: . D . .
L5-SL | Small leak during operations Small Leak (L5-SL) Personnel, slips. No facility impact. No consequence modelling required
. . - Auxiliary Transformer: . e . .
L5-SS | Small spill during refiling Small spill (L5-SS) Personnel, slips. No facility impact. No consequence modelling required
. . . Neutral / Earth . . ..
L6-SF Small oil leak occurs, which results in a small Transformer: Small Fire | Damage to the Transformer. No consequence modellln_g required as this is a small
fire. fire.
(L6-SF)
. . Neutral / Earth
L6-LF Loss of contamment of the .O'I from th? Transformer: Large Fire | Fire spread beyond the Transformer.
transformer, which results in a large fire. (L6-LF)
. . . Neutral / Earth
L6-EX Overheating of the transformer oil results in a Transformer: Explosion | The explosion impacts the adjacent system and personnel nearby.
BLEVE-type event. (L6-EX)

w

This item is intentionally TBC. The intent is for it to be carried forward to the Fire Safety Study.

It is not necessary to assess it as part of this PHA.

ADVERTISED

PLAN
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ID Context Location & Type Potential Consequences Applicable Consequence Analysis
Neutral / Earth
L6-SL | Small leak during operations Transformer: Small Leak | Personnel, slips. No facility impact.
(L6-SL)
Neutral / Earth
L6-SS | Small spill during refiling Transformer: Small spill | Personnel, slips. No facility impact.
(L6-SS)

L7-SF Diesel generator small fire - Localised small Diesel Generators: Small | Damage to the affected module / unit. Potential for radiant heat between equipment.

fire from small source or spillage. Fire (L7-SF) Potential for fire spread over a long period.

Diesel generator large fire - major fire Diesel Generators: Large | Damage to the affected module / unit. Potential for fire spread between equipment due
L7-LF ; - ! ) !

assuming full contents of diesel tank released Fire (L7-LF) to size of fire.

. . Diesel Generators: Small . S
L7-SL | Small leak during operations Leak (L7-SL) Personnel, slips. No facility impact.
. . - Diesel Generators: Small . S

L7-SS | Small spill during refiling spill (L7-SS) Personnel, slips. No facility impact.
L8-SF | Small leak or spill results in a small fire Diesel T?ng:SFS)ma” Fire Hospitalisation of personnel and limit damage to the facility
L8-LF Large leak or spill results in a large fire Diesel Ta(rlilgfl:_ll_)arge Fire Death to personnel and noticeable damage to the facility. Qualitative assessment
L8-SL | Small leak during operations Diesel Ta(nLk8$_:SE;nall Leak Personnel, slips. No facility impact.
L8-LL | Large leak due to take failure Diesel TaFLI;s_:LIIjrge Leak Personnel, slips. No facility impact.
L8-SS | Small spill during refiling Diesel Ta(rljls(?:sss)mall spill Personnel, slips. No facility impact.
L8-LS | Large spill during refilling Diesel Ta(rlilgfl:_é_;:\rge spill Personnel, slips. No facility impact.

Small electrical fire within the switchboard or Data.centre power Personnel can be expected to require hospitalisation, whilst the facility damage only the
L9-SF . system: Small Fire (L9- -

associated systems SF) switchboard.

The switchboard or associated system is Data.centre power Personnel can be expected to be impacted whilst the fire spreads within the battery
L9-LF ) system: Large Fire (L9-

completely engulfed, and fire may spread LF) room.

An arc flash event associated with a Data centre power
L9-EX . system: Explosion (L9- | The explosion impacts the adjacent system and personnel nearby.

switchboard.

EX)
L10- Switch room small fire - localised small fire SW|tchPoard an_cl Control Personnel can be expected to require hospitalisation, whilst the facility damage only the
. Room: Small Fire (L10- -

SF due to storage of combustibles. SF) switchboard.

Switchgear fire spreads across the room(s), Switchboard and Control
L10-LF | or a lead-acid battery hydrogen explosion Room: Large Fire (L10- | Personnel can be expected to die whilst the fire spreads within the battery room.

results in a large fire. LF)

An arc flash event associated with a
L10- switchboard or a hydrogen explosion Switchboard and Control

associated with the lead-acid battery system Room: Explosion (L10- The explosion impacts the adjacent system and personnel nearby.
EX L -

located within the switchboard and control EX)

room.

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

4 This item is intentionally TBC. The intent is for it to be carried forward to the Fire Safety Study. It is not necessary to assess it as part of this PHA.
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5.3

Tools & Methods

5.3.1

5.3.2

5.3.3

This section sets out a summary of the tools used for consequence analysis in
the following subsections, their general inputs, limitations, and assumptions.
Hazard specific inputs are within the relevant subsections, and further
information on software tools are in the referenced appendix.

The following modelling software and calculation techniques have been used as
part of this study:

a) GEXCON EFFECTS ADVERTISED
b) GEXCON RISKCURVESS pLAN

c) FiRE
d) The Nuclear Regulatory Commission (NRC) Fire Dynamics Tools

The majority of the consequence modelling has been undertaken using GEXCON
EFFECTS, which applies methodologies from the TNO (6! “Yellow, Green, and
Purple Books” to provide validated frameworks for fire, explosion, and toxic
dispersion analysis. The following key assumptions have been applied to the
consequence modelling:

a) Source term 'Hnianamiﬁdstmmme&@bfrmeddgvaﬂiabiﬁ nventory, phase,
temperature, and %FM? PRUBEBOHERMII By the [user and significantly

. | its consideration and review as
influence repults. .
art of a planning process under the

b) Terrain is simpl 1§gn¢,;§1a%r@ﬁ@ yhhcated 254kt or homogeneous, with
complex topodraphiisalfeatunastmot bxpkeitiorapyesented.

c) Meteorologifal inpeitspestrhsgeatydtmadpheyic stability class, ambient
temperature, humidity) are 48U#8EH to be steady-state throughout the
simulation.

d) A true zero-wind condition cannot be modelled; dispersion requires a
minimum non-zero wind speed (typically ~0.2 m/s) to maintain atmospheric
turbulence and numerical stability within the software.

e) Gas dispersion assumes ideal mixing behaviour and may not capture
complex reactions, degradation, or particulate formation unless supported
by the model.

f)  Pool formation and evaporation rates rely on flat surface conditions and do
not reflect irregular containment or drainage.

g) Obstructions and barriers are not fully modelled within the models

h) Explosion modelling uses representative multi-energy assumptions and
simplify real-world confinement conditions.

i) Secondary hazards (projectiles, shrapnel, overpressure from enclosure
rupture) are not inherently captured.

j) Toxic dose calculations depend on the selected probit or concentration-time
relationship and assume uniform exposure conditions.

Note RISKCURVES is only used for individual and societal risk assessments.
https://www.gexcon.com/ebooks/
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5.3.4 GEXCON EFFECTS includes the model "Li-ion battery storage thermal runaway"
to estimate the release of toxic substances during a battery thermal runaway.
This empirical model relies on data from combustion experiments compiled by
(Peter J. Bugryniec 2024).

a) Thermal-runaway is treated as a gas release, not a chemically reactive or
evolving multiphase system.

b) A battery room fire cannot be modelled within the software, thermal
radiation and fireball outputs are based on general combustion models, not
battery-specific flame behaviour.

c) HF is modelled as a pure toxic gas, with dispersion governed by standard
atmospheric dispersion algorithms (e.g., dry plume, dense gas), without
secondary reaction products.

d) Battery module geometry is simplified, with the release represented as an
orifice, vent, or area source, not a detailed cell-level failure mechanism.

e) Constant release conditions are typically assumed, even though real
thermal-runaway may vary significantly over time.

f) No internal propagation modelling is included; EFFECTS does not simulate
cascading cell failures or escalating heat output.

5.3.5  GEXCON RISKCURNES JsiaaQuantitative iRisk.Assessment (QRA) software
package used to evaluifetble diskngsed dehaziandous fgcilities, dangerous
goods storage, hatteryitinstaliabiomdoharhicaleptansts, pipelines, and similar major
hazard facilities.| It tB&E‘soé&ﬂ'@&uE}chfﬁ?séﬁaﬂmrrﬂ%lts (typically from EFFECTS)

. Env1r0nment .
and combines the n:l, g})éeu\%ggﬁt ml% %lgehge%o Oﬁgztllg}p data, meteorological

data, and ignition pro%hlbsg%svma@msatﬁeach any
copyright
a) Individual Rlisk Per Annum (IRPA),

b) Location Specific Individual Risk (LSIR), contours,
c) Societal Risk (F-N curves),
d) Societal Risk Maps,

e) Consequence Risk Assessments, ADVERTISED

f)  Risk contribution and ranking analyses, PLAN
g) Transport risk assessments,

h) ALARP demonstrations, and
i) Land-use planning studies.

5.3.6  Assumptions that RISKCURVES analysis is based on:

a) Scenario Selection - Only selected hazardous scenarios are included,

b) Frequency Data - Historical databases are assumed applicable to the
installation,

¢) Population Assumptions - Population distributions are estimated, whilst
occupancy factors are assumed,

d) Meteorological Assumptions - Wind roses are assumed representative of
long-term site conditions,

e) Consequence Model Accuracy - Consequence footprints imported from
EFFECTS or FLACS are assumed correct,
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5.3.7

5.3.8

5.3.9

5.3.10

f)  Vulnerability Assumptions - Probit models for injury and fatality are
assumed valid,

g) Ignition Assumptions - Ignition probabilities are estimated, and

h) Exposure Assumptions - Receptors are assumed present according to

assigned occupancy factors. ADVERTISED

Limitations that RISKCURVES is based on: PLAN

a) Quality Depends on Input Data - Such as frequency of events, occupancy
assumptions, population distribution, and weather data,

b) Does Not Generate Consequences - RISKCURVES is primarily a QRA tool
rather than a detailed consequence modelling package,

c¢) Real Human Behaviour Is Simplified,

d) Simplified Vulnerability Models - Fatality and injury predictions rely on
published probit functions and dose-response relationships,

e) Land Use Predictions - Future societal risk calculations depend on future
population growth, future developments, and occupancy rates,

f)  Highly Sensitive to Event Frequency - Societal risk and IRPA outputs are
often dominated by a small nhumber of high-consequence scenarios,

g) Transport Risk—Simptifications, and

h) Complex SiJefﬁfsssBéﬂ%&er%oGngw#@om pre accuracy

assessment for the sole purpose of enabling
its consideration and review as
FiRE is an asses$mepaitiool aipbthbingiprokass findelbehaviolir and evaluate its

potential impactp orf Buimg %&r&am&w& 45UH8al elements. The software
applies two—dim<=n5|]o'ﬁéiI°PWIE8ne éﬁ‘é’%ﬁ I\Z‘Lg&'iﬁ{}y th dynamic mesh

. pose w 1ch may _
generation to model complex he@(;[-) lqgﬁ{er processes with improved accuracy.

FiRE provides adqvanced thermal-radiation assessment fynctionality, allowing
direct interaction with building elevations and 3D panel selection to facilitate
dose-based egress and tenability calculations.

The Nuclear Regulatory Commission (NRC) Fire Dynamics Tools (FDTs) are a set
of Excel-based calculation methods for first principles fire hazard assessment.
The tools use established fire-dynamics correlations from sources such as the
SFPE Handbook and NFPA to estimate parameters including heat release rates,
smoke layer formation, hot gas temperatures, and cable tray fire behaviour.
Although developed for nuclear facilities, the methodology can be used for a high
level screening analysis

The assumptions with these NRC sheets are:

a) Calculations rely on empirical fire-dynamics correlations, providing simplified
representations rather than detailed modelling.

b) Analysis generally assumes steady or quasi-steady fire behaviour, without
capturing rapid transients or suppression effects.

c) Heat-release rates are user-defined and conservatively selected.

d) Smoke and temperature predictions assume uniform mixing within the hot-
gas layer.
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5.4 Damage Thresholds

5.4.1

5.4.2

5.4.3

5.4.4

Table 11: Summary of

Toxicity
Contour

Each type of quantitative analysis carried out has a corresponding set of
damages thresholds, related to life safety and the facility. This section sets out
these values which are used across different assessments to determine the level
of potential impact. These values are used in the analysis unless otherwise
specified.

The damage thresholds are used to quantify the potential physical effects arising
from hazardous events, including thermal radiation, overpressure and toxic
exposure impacts. These thresholds provide a measure of the severity and
extent of potential consequences but do not in themselves represent a measure
of risk acceptability.

Risk acceptability will be assessed separately in the PHA in later section, using
the criteria specified within HIPAP 4. Consistent with HIPAP methodology,
consequence modelling results have been combined with event frequency
analysis to calculate individual fatality risk and societal risk. Individual fatality
risk contours and societal F-N curves have been developed and compared
against the applicable-HIRAR 4 criteria

HF exposure in EFPECES] Fsdr@wtaté’ aﬁ}’ﬂﬂg‘i‘taé’é"ﬂ?me(ontours, each with their
own meaning and useffOEr ana?gelgu[ Thes Oc%m%ourg are shmmarised in Table 11.

All HF contours have,h pts gre outdoors. Indoor

exposures are g nemﬂudﬁ@amm&cmmplicated to calculate and

therefore in the jnitliht dose: uyeddies Based on people being

purpose which may breach any
copyright

outdoors.

Meaning / Intent

AEGL-3

AEGL-3 is define as an airborne concentration of a substance above which
the general population could experience irreversible, serious, or long-lasting
adverse health effects, or an impaired ability to escape.

This is to be reported for three different durations of exposure, being 600 s,
1,800 s, and 3,600 s.

AEGL-2

AEGL-2 concentrations represent a level at which harmful health effects are
expected and people exposed are likely to need to seek medical assistance.

This is to be reported for three different durations of exposure, being 600 s,
1,800 s, and 3,600 s.

1% lethality determined using an accepted toxic-load and probit relationship that

Exposure conditions resulting in a predicted 1% probability of fatality,

accounts for both concentration and exposure duration.

5.4.5

The assessment uses AEGL-2 and AEGL-3 contours as the primary consequence
metric because the objective is to identify areas where members of the public
may experience adverse health effects requiring emergency response actions
such as shelter-in-place, restricted access or evacuation. AEGL criteria are
recognised community exposure standards specifically developed for acute public
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exposures and are therefore directly relevant to emergency planning and off-site
consequence assessment.

5.4.6 The assessment also reports the 1% lethality contour derived from toxic-dose
and probit modelling. This contour represents a fundamentally different
endpoint, namely the area where the predicted probability of fatality is 1%. The
1% lethality contour is principally used for quantitative risk assessment and
fatality-based land-use planning criteria, whereas AEGL-2 and AEGL-3 contours
describe broader public health impact zones.

5.4.7 Accordingly, the AEGL and 1% lethality contours should be viewed as
complementary rather than competing metrics. AEGL contours define potential
health-effect zones for emergency planning purposes, while the 1% lethality
contour defines the extent of potential fatality risk.

5.4.8 For blast modelling, the results are also to be reported in various sets of
contours, each with their own meaning and use for analysis, these are as
described in Table 12, which is partly replicated from HIPAP 6.

Table 12 Summary of Overpressure Contours

Overpressure

phas X
Contour (kPa) Description of Effects Refzrence

% glas & purpose of enabling

3.5 kPa (0.5 e N fatalitfSSAVEIGIBHOP-BBELIRYIESE 25 | HIPAP 6 - Table 2%

psi) injury part of a plannlng process under th
1n LIIVII'OIIIIICII[ A(,

E;J)bafaf‘é d[amfﬁagﬁ\{ “]Sgl{%t Sttggi%r AWIPAP 6 - Table 2

and]ome l‘lE)OS w chmay eac any

(]

\.
.

7 kPa (1 psi)

nl\v\'vu-l\-

PYTIE
14 kPa (2 psi) . Hduse un|nhab|table and badly cracked HIPAP 6 - Table 2

. Reinforced structures distorted
Failure of storage tanks.
20% chance of fatality to a person in a
building. Often cause by debris, hence a
significantly lower chance for occupants
outdoors.

21 kPa HIPAP 6 - Table 2

. Houses damaged beyond repair
Wagons and plant items overturned.

. This is the threshold for eardrum

35 kPa damage. HIPAP 6 - Table 2

. 50% chance of fatality for a person in a
building and 15% chance for a person in
the open.

Threshold of lung damage.
100% chance of fatality for a person in
a building or in the open.

. Complete demolition of houses.

70 kPa HIPAP 6 - Table 2

*HIPAP 6 has generally been referenced here instead of Appendix 9 of HIPAP 2, as the latter
appears to have a printing error in the description of effects

5.4.9 For modelling focused on radiative heat fluxes, the key values for assessment
are shown in Table 13.

ADVERTISED
PLAN
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A

Table 13 Heat Flux Criteria

Heat Flux
Contour
(kw/m2)

Description of Effects

Reference

Equipment failure, cellulosic material will ignite | Table B.3 from IEEE Std
35 (piloted) within one minute exposure, 979:2012
significant change of instant fatality for people | HIPAP 2 - Appendix 8
Likely fatality for extended exposure and HIPAP 2 - Appendix 8
chance of fatality for instantaneous exposure
Spontaneous ignition of wood after long
23 exposure
Unprotected steel will reach thermal stress
temperatures which can cause failure
Pressure vessel needs to be relieved, or failure
would occur
Inferred NCC acceptance criteria for fire spread | Table C1V1 from NCC
20 between buildings based on Table C1V2 of NCC | Volume One 2022
2022 Volume One Table B.3 from IEEE Std
Cable insulation degrades 979:2012
Piloted ignition of timber or fabric after long Table A.3 from AS
exposure. 1530.4:2014
Significant chance of fatality for extended HIRAP 2 - Appendix 8
exposure and high chance of injury.
o Tahle B.3 from IEEE Std
12.5t0 13 I:érr‘nlqr; S*f!ie'igs"t R FLERINPYoBOmYde availilted: 2012
Damage| may occulf' I%(SJOII%RUI;QO?C of enapllpg Auggrid Network Standard
porcelaifh bushi tﬁ rﬂ‘éﬁaﬂ&%on and review as | NS|87
Plastic e|tspar of a plannlng process under the
lll ALl 170/
Hazardousrfﬁgr& é’ﬂhf as“fg{lglé' é Iatﬁﬁ anﬂr‘ Brigade Intervention
3 where they ma e ex yeh ahual
short pefiods o H’FR@ 6c d'f:ﬂ fggf any
ight
5.5 Environmental INputs
5.5.1 This section summary of inputs that are used across multiple consequence
analyses. These are provided here for simplicity, to avoid repetition.
5.5.2  For analysis considering wind speeds indicated in Table 14 are considered.

Table 14: Wind conditions considered

# Wind Description Speed
wi Still conditions, no wind 0 m/s (0.2 m/s for EFFECTS)
w2 Average conditions 2.4 m/s from Para 3.1.18.

5.5.3

Wind direction is towards the closest system / adjacent equipment at the site,

except for HF emission that is towards the closest off-site receptor. Note in

Section 6, a wind rose is used to provide all directional HF dispersion for

individual and societal risk. Whilst for consequence analysis of HF from a battery
room, 7.5 m/s and 10 m/s is also assessed to determine impact of greater wind

speeds.

ADVERTISED
PLAN
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5.6 L3 Battery Rooms

5.6.1 Based on the initial screening, the hazards for the battery rooms requiring
further analysis from the HAZID table only for gas release (HF).

L3-GR: Gas Release

5.6.2  Whilst lithium ion batteries (LIBs) produce many gases when undergoing thermal
runaway or combustion, the primary gas of concern for this consequence
analysis is hydrogen fluoride (HF) which is a highly toxic, corrosive, and lighter
than air gas which is well studied and spreads easily. HF is produced in both fire
and thermal runaway however all scenarios consider a thermal runaway-only
event in terms of temperature. This is a conservative approach as given HF is
already lighter than air, a fire would result in even lighter more buoyant HF
gases which would more rapidly disperse resulting in dilution, and any
concentrations of HF being at higher elevations, above occupied areas. The
yields used however are from experiments including fire, which results in higher
HF yields.

5.6.3 The determination of how much HF is provided from a cell is complex, as HF is
the result of multiple chemical reactions dependent on water, and can be difficult
to test for due toitgshighie@dotivitg)¢dorbsimadess afabkhe purposes of modelling
in EFFECTS, the|HF mﬁ%’fﬂ’é i ‘}ﬁpgsﬁd’éﬁﬂwlgfgﬂg/k h of storage, and the

energy per cell must af 'ET] En the

Plannl vi nt Act 1987. ) )

5.6.4 The Gexcon EFFEC mwd@%a%? W/Moderate/ngh/Very High
options, are sho Nn |n ’p'ab!ﬁsbavmh]ﬁlﬁaplsr@frpm}the Ggxcon Technical
Background docpiment titled Li-iompBeidiety Storage Thermal Runaway, (Haaften,
2024). This refekence-describes how Gexcon-has-establidhed these values based
on several research papers which assess the amount of HF produced from cells.
As HF results were not recorded in any of the fire tests, therefore, HF option of
High has been selected. The cells are LFP type and therefore the high for LFP has
been selected which is 223 mg/Wh, for each battery room with a capacity of
300 kWh.

Table 15: Default HF values from GEXCON Technical Background document

Chemical Low Medium (68% High (95% Very High (99%
(average) percentile) percentile) percentile)
(mg/Wh) (mg/Wh) (mg/Wh) (mg/Wh)
NMC
HF 7.1 17.22 36.19 41.50
LFP
HF 52.47 167.89 223.34 284.82

5.6.5 HF modelling is sensitive to the intensity of release due to it being easily
dispersed. In other words, it is sensitive not only to the volume of gas released,
but also to the timescale, with the same volume released over a shorter period
being more onerous.
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5.6.6 As the specific battery room has not been selected, generic fire behaviour of a
battery room will be used to determine duration. A typical BESS unit comprising
of multiple battery racks that has undergone a large scale fire test generally
takes 6 hours to burn out. These BESS units generally contain four racks, which
are similar in size to the battery rooms being used at this site. The burn out
durations of the battery room could therefore be expected to take 90 -

120 minutes. To be conservative, 90 minutes will be used as this will provide a
higher HF concentration.

5.6.7 This model has been conducted as a low momentum release at ground level
based on Gexcon guidelines. In reality the HF emission would be out of a
ventilation system which would dilute the HF as well as emit it with a velocity of
around 5 m/s. Additionally, this emission would occur around 30 to 40 m above
the ground. These differences make this consequence model very conservative.
This is because as a requirement, each battery room must be provided with
ventilation, and such ventilation would need to be discharged at the roof.

5.6.8 No sensitivity analysis has been conducted as the concentration used in this
model is significantly higher than that expected Therefore, any sensitivity
analysis would b i would result ina

5.6.9

Table 16: HF modellin

Parameter

Planning anpmwm Act 1987.
j iperldiscume e used for any

Hydrogen Fluoride

Chemical name

Type of release Low Momentum release Recommended model from
Gexcon

Energy capacity 300 kWh The energy capacity of a
single battery room in kWh

Mass flow rate of the source 0.0124 kg /s Calculated flow rate based on
the above

Duration of release 5,400 s (90 minutes) Duration based on the above

Representative temperature 150°C This is the temperature

corresponding to the reported
outflow rate. This value
describes exit conditions at
the representative flowrate.

Meteorological data Pasquill Stability class of wind
Pasquil stability class F for no wind and avg wind / Pasquill class for wind speed
D for 7.5 m/s and 10 m/s
Reference height 10 m Standard reference height of
the wind conditions

Ambient temperature 20°C Standard atmosphere
Ambient pressure 101.51 kPa Standard atmosphere
Ambient relative humidity 50% Melbourne humidity generally

ranges between 44% to 64%
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Parameter Value ‘ Justification

Roughness length description Regular large obstacle Local environment
coverage (suburb or forest)

Receiver height 1.5m Head height

5.6.10 At this site the batteries are located within battery rooms, that are fire rated and
fitted with a ventilation system. This ventilation system can be assumed to
discharge the HF and air out at 5 m/s (vertically). The HF emission from the
battery room would only be part of the of discharge which would be diluted and
ejected well above ground level.

5.6.11 The analysis has been conducted for no wind, i.e., 0.2 m/s toward the closest
receptor, and presented in Figures and . As can be observed the HF cloud would
not impact any habitable buildings.

5.6.12 The analysis has been conducted for average wind, i.e., 2.4 m/s toward the
closest receptor, and presented in Figures and . As can be observed the HF
cloud will impact the residential buildings close to the site. Figures to show that
as wind speed increases the range of the toxic environment decreases rapidly.

5.6.13 Extreme wind e\ ﬂ'ishc%si){e‘ﬁtd%%ﬁ&g&nt%' %rﬁg esa%'ﬁa qleates to gust, i.e., non-

continuous eveng, andfmomgsgigqﬁﬁ%gggﬁgﬁ;gﬁﬁ%r. In dther words, higher wind
speed results in [shorteitdamgisideatonHn distyibation downstream, but the HF is

kept closer to thf grpardf THdughnmprechighedevitdspeg¢ds have been included

in the analysis for coMpegyS Environment Act 1987.
The document must not be used for any

5.6.14 These contours show t%lérg%gm&%?;a?é%tg%%%{é‘&%o be ¢xposed to AEGL-2/3
concentrations based on duration o?exposure at intervals of 600 s (10 min),
1,800 s (30 min), and 3,600 s (60 min), plus 1% lethality.

5.6.15 The results of the modelling are summarised in Table 17. The model is based on
a ground level release, recognising that releasing the HF at high level (as
required in the final design) is expected to result in significantly reduced
exposure relative to the modelled outcomes.

Table 17 HF Modelling Results

Wind Scenario ‘ Maximum Distance (m)

Still

Conditions* 1 1 1 1 1 1 1
Average Wind

(2.4 m/s) 137 264 327 95 181 225 136
7.5 m/s 26 48 59 18 34 42 19
10 m/s 23 42 51 16 29 36 16

*In still conditions the buoyancy of the plume results in immediate liftoff of gases meaning that little to no

exposure is expected at ground level. ADVERT| SED
PLAN
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L3-GR: Consequence Summary

5.6.16 Personnel / public within the HF emission cloud for a short period of time are not
expected to sufficient a significant injury although hospitalisation should be
considered. If trapped or unaware of the incident death could occur, although
that is more likely in very low wind speed conditions.

5.6.17

The only condition with significant offsite potential is the average wind, however

this is measured based on a ground level release, for HF which is a lighter than
air gas, given it would actually be ejected from the roof, the effects downwind
would be minimal. In other words the modelled outcome are significantly more
severe than the actual expected outcomes. The software used however most
accurately reflects plume dynamics using the a release sub-model limited to
ground level releases.

5.6.18 Facility damage from the HF emission is expected to be minor.

5.7

L4 Power Transformer

5.7.1

Based on the initial screening, the hazards for the Power Transformer requiring

further analysis

oil within the un|Whis copied document to be m, dm] i EI
for the sole purpose of A

PLAN

L4-LF: Large Fire

5.7.2

rom the HAZID table only tor large fire
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Large fire event [hasPhaearimased Eneiantirencontierfid7of the oil within the Power

loss of entire volume of

TISED

Transformer, whicH had seereassura tdbesasd fonankg. Additionally, to be
conservative the oil is RBFRBYHBigh may breach any

copyright

5.7.3

The input parametersfortheHFmodettingarepresente

Table 18: Site transformer pool fire modelling inputs

Parameter

Chemical name

‘ Value

Fuel / bunker oil

in Table 18.

Justification

Fuel in the transformer

Type of pool fire calculation

Two zone model Rew &
Hulbert

Preferred model in EFFECTs
for rectangular pool fire

Soot definition

Calculated / Default

Default values based on DIPPR
database

Total mass release

45,000 kg

Size of oil supply

Temperature of pool

60°C

Oil assumes to have been
heated before failure of the
transformer

Type of pool shape

Rectangular

Shape of bund

Width of rectangular 21 m Dimension of the bund
Length of rectangular 17.3 m Dimension of the bund
Ambient temperature 20°C Standard atmosphere
Ambient pressure 101.59 kPa Standard atmosphere
Ambient relative humidity 50% Melbourne humidity generally

ranges between 44% to 64%
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Maximum heat exposure (s)

300

It is expected that within

5 mins people would have
moved away from this incident
due to notification systems
and management plans

Receiver height

1.5m

Personnel head height

5.7.4

Figures 11 to 16 present the radiant heat analysis for the power transformer for

no, average, and 10 m/s wind conditions.

N
Pool fud area
P heat radiation contour

used for an
f 12.5 kW Im2 heat radiation contour

/ 13 k¥W/nh2 heat radkation contour

/ 20 kW/m2 heat radiation contour

/ 35 kW/m2 heat radiation contour

Figure 11: Radiant heat analysis from the Power Transformer — no wind top
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Figure 12: Radiant heat analysis from the Power Transformer - no wind
elevation

N\
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Figure 14: Radiant heat analysis from the Power Transformer - ave wind
elevation

ADVERTISED
PLAN
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Figure 15: Radiant he3T binabpsid drowmhtet Ploawerd® randfblaher — 10 m/s wind top
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Figure 16: Radiant heat analysis from the Power Transformer - 10 m/s wind
elevation

5.7.5

For all three scenarios the fire duration has been determined to be 3,643.1 s
(1 hour and 43 s). The flame temperature has been determined to be 958°C and
with a height of 18.3 m.

5.7.6 Table 19 provides a summary of the radiant heat reach for the scenarios.
ADVERTISED
PLAN
RED Fire Engineers | 7/10/2026 | Report No. JV26-00221 - 1.3 58 | Page



‘ Preliminary Hazard Assessment 165 Williamsons Road, South Morang VIC 3752 *

Table 19: Radiant heat reach associated with event and wind conditions

Criteria (kW/m?2) Downwind (m) Crosswind (m)

No wind

1% lethality 48 98
3 34 67

12.5 18 33

13 18 33

20 15 26

35 12 19

Average wind

1% lethality 51 94
3 38 65

12.5 22 34

13 21 33

20 17 27

35 12 21

10 m,/c wind

1% lethality This copied docithent to he_madf_axzhlahle 82
3 for the sold®urpose of enabling 58

12.5 its c0n51dezrél‘t10n and review as 31

part-of-aplanning precess-under-the

13 Planning andEnvironment Act 1987. 31

20 The documentymust not be used for{any 26

35 purpose Wlh(émb—rmh_an 21

5.7.7 No sensitivity analysis has been conducted as three side of the power
transformer bund are to be bound by a fire and blast wall, in accordance with
AS 2067: 2016, (Standards Australia, 2016). In a sensitivity analysis the volume
of oil could be changed, but that would only impact duration.

L5-LF: Consequence Summary ADVERTISED

5.7.8 Based on a fire and blast wall being fitted: PLAN

a) Personnel close to the site transformer could suffer significant burns
requiring hospitalisation, otherwise minor injuries are expected.

b) The facilities, on site and off site, are not expected to suffer thermal damage
but will lose its only site transformer.

5.8 L8 Diesel Tanks

5.8.1 Typically, the storage of large volumes of diesel such as proposed for this site
would warrant a pool fire assessment to determine the potential offsite impacts
of such a fire. This would be because large pool fires can result in significant
thermal radiation/heat fluxes that can cross the site boundary. However, due to
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the specific design of this building, such assessment is not necessary as
explained below.

5.8.2 As the site is a vertically integrated data centre, rather than a low rise
development, the tanks are inside the building, with no direct line of site to the
outside. Without a line of sight, radiation from a tank fire can’t reach the outside
directly.

5.8.3 To further provide protection, whilst the design is still under a combination of the
following measures is expected to be provided to the 15 x 110 kL tanks:

e The tanks are located partially below the natural ground level, in the
basement storey which sits partly below ground.

e The tanks are to be positioned in groupings, it is expected that there may be
3-5 different groupings,

o Each tank is to be double skinned, with its own integral bund.

o Each grouping is to be provided with an additional bund, capable of holding
not less than 110% the volume of the largest tank in the grouping, with
additional allowance for the fire protection system to be determined.

o Each groupipg-iste-be-withina-separate—dedicated,; fire rated room, with an
FRL of not I¢ ltshcan . %14(90)c/uzrf'1814t2t‘t)obewmha%—eea%?lslalglle the fire rated enc!osure
to these rogms is ﬁ&‘fﬁ@ﬁb’ité Bflﬂﬁﬁe%f%ﬁ%bﬁﬁlg’va”s e.g. non-load bearing
walls), to provide gddienrl-sgparatipr@betaycture from the tanks.

e The potentigl ngedttof exdaeaditigep ik undaotheretd cover requirements of
AS 3600 to ach@@@@%aﬁﬂlﬁk@mﬂﬁem frbfviewed and may be
implemented Ehﬁe%?éﬁnéeél\} Fnl}e%tg igtﬂﬁ '¥drmal FRL above 240 exists
in AS 3600,|this wouIdOtSJ% ac\gﬁyr@@fl%ee?:%lvely achieye an FRL greater than
240-minutep.

o Each diesel tank room is to be provided with an automatic fire suppression
system, specifically intended for use on pool fires. It is expected that this
may be a mist system, foam system, or other suitable system.

o Fire hydrant locations relative to diesel storage are to be coordinated and
agreed with FRV, with the potential need for additional hydrant locations to
support tactical operations.

5.9 Consequence Summary

5.9.1 Based on the consequence analysis, a summary of off-site consequences is

provided in Table 20. Where events have no off-site consequences, they are
coloured GREEN, those with the potential for off-site injury only are coloured
YELLOW, and those with the credible potential for off-site fatalities are coloured
-. Those in yellow and red are carried forward for frequency analysis. For this
project, items in BINK are unique, representing those items that have a potential
offsite consequence as modelled, whilst acknowledging that the model
represents a more onerous outcome than the final design would permit.

ADVERTISED
PLAN
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Table 20 Consequence Analysis Summary

‘ ID Context

Location & Type

Applicable Consequence Analysis

Summary of Off Site Consequence

L3-SF | Localised battery room fire such as from a single or multiple cell thermal runaway Battery R(cl)-c;rij:Small Fire No modelling required, conrii%Ténce based on the UL 9540A N AT
L3-LF Major failure of multiple systems leading to burnout of a full battery room Battery R(oLo3rr1L:FI)_arge Fire To be assessed in the FSS. e et
L3-EX Significant failure leading to multiple cells venting to produce a vapour cloud Battery Room: Explosion To be assessed in the FSS. EFFECTS modelling of hydrogen No Impact
explosion / release of battery electrolyte (L3-EX) build-up and vapour cloud explosion.
. . . . . . EFFECTS Li-ion battery storage thermal-runaway model
Major failure of multiple systems leading to venting of a full battery room . This . o
) : . ) . : . Battery Room: Gas (Bugryniec et al., 2024). HF emission factor for LFP set to
L3-GR cou_ld be thermal runaway with or without a fire. This scenario considers only the Release (L3-GR) "High" (95th percentile, 223 mg/Wh). The entire unit over
toxic effects. s )
burn duration is assumed to be 90 minutes.
L4-SF | Small oil leak occurs, which results in a small fire. Power Transformer: No consequence modelling required as this is a small fire. D e
Small Fire (L4-SF)
. . . . ) Power Transformer: To be assessed in the FSS. EFFECTS pool fire set within the No Impact
L4-LF | Loss of containment of the oil from the transformer, which results in a large fire. Large Fire (L4-LF) bund.
L4-EX | Overheating of the transformer oil results in a BLEVE-type event. ng;;;g?\nizr-?)?)r: No modelling required, consequence will be based on AS 2067 @ Wt
. . Power Transformer: . . No Impact
L4-SL | Small leak during operations Small Leak (L4-SL) No consequence modelling required
. . - Power Transformer: . . No Impact
L4-LL Large leak during operation / incident Large Leak (L4-LL) No consequence modelling required
. . - Power Transformer: . . No Impact
L4-SS | Small spill during refiling Small spill (L4-SS) No consequence modelling required
. . - Power Transformer: . . No Impact
L4-LS Large spill during refilling Large spill (L4-LS) No consequence modelling required

ADVERTISED

PLAN
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6 Individual & Societal Risk Analysis

6.1 Introduction

6.1.1 Based on the consequence analysis, the following hazardous event has/have a

potential significant off-site risk: ADVERTISED
a) Battery Rooms PLAN

6.1.2 These events have been carried forward for further analysis to determine the
individual and societal risk they may pose. This is done by determining the
number of people likely to be exposed to the event, and the frequency of the
event. In some cases, this is a simple analysis of the area impacted and the
likelihood the event, in other cases it requires further consideration of the
probability and duration of the off-site area being occupied.

6.1.3 For instance, where an event only reaches a roadway off-site, in a remote area
(no pedestrians), depending on the type of event both the probability and
duration of occupation is necessary to determine the overall risk, in addition to
the likelihood of[the event Itself occurring.

This copied document to be made available

6.1.4  Arisk curves mqadel hag,bgensleyelqnrRd §p<hennthe ind|vidual fatality risk and
the associated FN curvigs amanlgaffiesitenthcid@ntasFigurg 17 presents the

population break dowdrtpéadtirtiag irouse tdditand have been used in the
modelling risk clry h@g@@ﬁﬁ&@%ﬂé@f‘ﬁ@té&ﬁl%@ dajtime and night-time

lati ! ocument must not be used for any
population parame erspurpose which may breach any
copyright

Table 21: Population parameters

Population area Daytime Nighttime Justification

Population Population
Residential Area 1 70 70 Based on the proposed site of this

new mixed use buildings®

Residential Area 2 700 700 Based on approximate uses of the
Residential Area 3 100 100 area and density
Morang Service 2 0 For typical maintenance workers
Reservoir potentially at the Reservoir
Commercial / 50 2 Low capacity industrial area

Industrial Complex

Infinity Church 200 0 Based on maximum seating
capacity of 220 persons. Assumed
one (1) service per week

SM2 Data Centre 200 5 Based on typical data centre
occupants

Terminal and Sub 8 0 Based on typical terminal and

Station substation facilities

8 It is understood that this area is being redeveloped into a storage facility. Such change would be expected to
reduce the population. Therefore, the existing population number has been used.
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Population area Daytime Nighttime Justification

Population Population

Background 21,407 21,407 Based on census data!! and
various estimates for this area of
South Morang. The lowest value is
1,300 per km?, therefore we also
used a magnitude higher.

In other words, a background
population of 13,000 per km2 was
used.

A N [
Residential area 2 |- -

.
" [ WATER supPPLY
| EASEMENT

R .:3 '*C&LGV ‘\'-3

. | Residential area 3 } " . 4 3 >
—_— - ! ) £ - N
= s | ecls )
J v .' . . 09 | SM2 Data Centre | |

Figure 17: Population area surrounding the site

6.1.5 Figure 18 presents the last 5-year wind rose for the suburb South Morang. As
can be noted that nearly 10% of the wind is northerly. The remaining wind blows
mostly easterly to northerly, as well as southerly. Table 22 sets out the wind
parameters used in RISKCURVES and shows similar characteristics to the wind
rose, although it is from the Melbourne airport weather station.

This copied document to be made available
for the sole purpose of enabling

ADVERT'S ED its consideration and review as

part of a planning process under the
P LAN Planning and Environment Act 1987.
The document must not be used for any
purpose which may breach any
copyright

1 https://www.abs.gov.au/census/find-census-data/quickstats/2021/SAL22311 accessed 14 Sep 26
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Calm Strong

Figure 18: Wind rose for South Morang [12]

Table 22: Wind inputs to RISKCURVES

Wind sector (from) D5 Day (%) B3 Day (%) F2 Day (%) D5 Night (%)

0 13.30 8.36 1.04 17.50
22.5 2.87 14.10 1.04 1.04
45 0.78 6.27 0.26 0.52
67.5 0.00 1.31 0.26 0.00
90 0.00 0.26 0.00 0.00
112.5 0.00 0.26 0.78 0.26
135 0.52 3.39 0.26 1.04
157.5 2.87 2.87 1.30 1.04
180 2.87 1.57 3.39 12.50
202.5 1.83 3.66 9.11 20.30
225 2.35 1.83 1.82 2.60
247.5 2.09 3.92 0.26 2.34
270 2.09 2.61 0.52 4.43
292.5 2.35 2.35 0.78 2.60
315 2.61 1.57 0.78 3.65
337.5 6.35 2.61 0.78 7.81

2 From https://wind.willyweather.com.au/vic/melbourne/south-morang.html Accessed 09 Sep 26

RED Fire Engineers | 7/10/2026 | Report No. JV26-00221 - 1.3


https://wind.willyweather.com.au/vic/melbourne/south-morang.html

Preliminary Hazard Assessment 165 Williamsons Road, South Morang VIC 3752 *

6.2 L3-GR: Hydrogen Fluoride Gas Release from Battery Rooms

6.2.1 The results of the L3-GR consequence modelling show that an off-site area may
be impacted by the HF gas release. The offsite impact is by the AEGL-3 levels or
1% lethality, which do pose a hazard to health and life, though the probability of
fatality is considered low due to the exposure duration required.

6.2.2 The wind rose presented indicates that prevailing winds only occasionally travel
toward the nearby residential areas.

6.2.3 The consequence modelling indicates that hydrogen fluoride (HF) gas generated
during the assessed incident scenarios extends beyond the site boundary under
all wind conditions other than still. The extent of the dispersion plume varies
depending on the prevailing meteorological conditions. However, off-site impacts
are predicted in all assessed scenarios.

6.2.4 The likelihood of any Li-ion battery fire comes from (Electric Power Research
Institute, 2022), where it notes the failure rate for Li-ion batteries in a BESS
arrangement, which could result in a fire, is 1 in 40 million per cell years.

6.2.5 The battery rooms has not been selected, but systems with this capability
generally have around 200 Li-ion cells. Noting there are 154 battery room within
the building, then the total number of Li-ion cells is 30,800. Therefore, the
frequency would be 1 in 1,298 years. This fire event aligns with a single Li-ion
cell going into thermal runaway. From the UL 9540A Li-ion module test it is
known that it’s unlikely that this event would result in a catastrophic battery
room fire. Therefore, we consider technical specification violation (human error)
by maintenance staff, which from (Alber, et al., 1995), is 1E-3 per demand. In
other words, this assumes that the cause of full unit failures is from manual
incidents. Noting there are 154 battery rooms and access to these rooms does
not need to occur regular, i.e., just over twice a year, then the overall risk is
extremely low.

6.2.6  Figure 19, presents the individual risk curve for individual incident distribution
for 1,300/km2 background population. As can be noted 1E-6 year!3 contours just
go beyond the boundary of the site and is not expected to impact Resident 1. As
can be seen from the figure, the individual risk offsite is within the acceptance
limit. Individual risk is independent of total population, and therefore doesn’t
change with an increased population, unlike societal risk.

This copied document to be made available
for the sole purpose of enabling

ADV E RT I S E D its consideration and review as
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P L AN Planning and Environment Act 1987.
The document must not be used for any
purpose which may breach any
copyright

3 This relates to 1 in million years from HIPAP 4, (NSW Department of Planning, 2011).
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Figure 19: HF dispersion contours from the site, baseline background population
- Yellow is the acceptance criteria

6.3 Cumulative societal risk

6.3.1 Using the baseline background data no F-N curve is generated, as the population
impact is too small, and therefore the societal risk is too small to result in a F-N
curve.

6.3.2 Figure 124 presents the outcome of HF dispersion with the background
population increased by an order of magnitude. As can be seen ALARP is
satisfied. To achieve SFAIRP off site notification will be considered and detailed
in the fire safety study.

This copied document to be made available
for the sole purpose of enabling
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ADVERTIS 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

4 FN curve can only demonstrate that ALARP has been met and note that there are additional beneficial control
measures can be applied.
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Figure 20: Society risk for battery room HF emissions with population artificially increased by an order of magnitude (13,000
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7 Recommendations ADVERT'SED
PLAN

7.1 Introduction

7.1.1  This section sets out the high level expected measures to be provided at the site.
As a PHA, this is not an exhaustive list of recommendations / control measures.
This PHA has been produced on the basis of the site having control measures
typical of comparable sites and particularly having control measures which are
already required as part of legislation including applicable Standards.

7.1.2  As an example, lightning protection is already a typically required feature of
many buildings, especially if associated with significant electrical / electronic
systems. This PHA assumes that lightning protection and grounding would be
designed, installed, and maintained as appropriate to the relevant Australian
Standards.

7.2 Summary of Individual and Societal risk

7.2.1 The acceptance criteria for fatality of commercial development are 1xE-6 per
year from HIPAP 4 (NSW Department of Planning, 2011). This means all
scenarios considered in this PHA are acceptable.

This copied document to be made available
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Table 23 Proposed Control Iﬂ@%f‘i may breach any
CM Title CM Description

An emergency response plan is to be developed for the
site in addition to safe operational procedures and the
like to instruct staff how to safely conduct business at
the site.

CM1 Safe Practices

If/when operated unstaffed/from a remote station,
two-way communication must be provided to site for
CM2 Two-way communication responding staff/brigade. If the site is to operate
unstaffed, the response time for a staff member in an
emergency is to be considered in the emergency plan.
PFE’s to be provided as a minimum to NCC BCA and

AS 2444, with additional fire extinguishers around small
diesel storage (i.e. generator diesel tank) and outside of
switchgear rooms with electrical hazards. Details/extent
to be developed by the fire services engineer and in line
with the future fire safety engineer’s requirements.
Foam fire hose reels are to be provided only for the
diesel tanks and diesel generator areas. Whether fire
hose reels in general are provided elsewhere is subject
to the building fire engineering by Orbe.

A large fire is to be responded to by the fire brigade.
Associated with this control measure is a fire hydrant
system that provides coverage and water supply for the
site as set out in AS 2419.1:2021 for the entire site,
with potential modifications to be subject to R129
consent and approval as the design is developed.
Around the data centre building and to the substation,
there shall be appropriate fire truck access and mobility.

CM3 Portable Fire Extinguishers

CM4 Fire hose reel

CM5 Fire Brigade

CM6 Fire truck access
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# CM Title

CM Description

This shall meet all the requirements from the Fire
Rescue Victoria guideline and/or R129 approval,
recognising that the data centre building is a large
isolated building.

CM7

Switch Room Fire Protection

HV/MV switch rooms associated with the substation are
likely to have fire suppression, subject to Ausnet final
design, as Ausnet is the design authority for that area.
AusNet design is to consider automatic power isolation if
appropriate.

Building LV switch rooms typically are proposed either
as fire separated (no suppression) or may have a double
knock sprinkler/mist system with location detection.

CM8

Basement level fire
suppression system for
diesel storage

A suitable fire suppression system is to be provided to
the basement diesel storage area. This may for example
be a mist system, or foam suppression system paired
with detection, subject to further design development.
All tanks are to be double skinned/self-bunded.

CM9

GenSet area fire
suppression system

A suitable fire suppression system is to be provided to
the GenSets. This may for example by a mist system or
foam system, with details to be developed as the design
progresses. The system must be
approved/recommended for protection of generators.
There is also to be fire separation around the
generators, with the number of generators per fire

compartmented area to be deflermined in detailed
design.

CM10

This copied

for the
Battery Room Fire

Suppression System

Planmng

CM11

purpos
Service and office area fire
suppression system

The documéh

IACHINEIYIATiPE SpPPELEI8H BISEem is to be provided to
ssﬂetpuxp@ser@f amabling for ekample be, a high-density

mﬂst syst¢m, paired with AS 1670.1
pa q¢ialist flammable gas detection

i-ion.tamer andydroden gas detection.

éﬂg@d%? j stem is expected to be

e.gepera such as office spaces and
e f‘f(e o;f rﬁ%ac é‘pé’cmc areas with unique hazards.
Th|§9'Hé'{;l example be standard sprinklers, in
accordance with AS 2118.1: 2D17. Removal of this

cItar VI ed to

system to general office areas however should not
impact the findings of the PHA.

CM12

Data halls fire suppression
system

A suitable fire suppression system is to be provided to
the data halls. For example, a pre-action sprinkler
system with aspirating detection throughout.

CM13

Fire Indicator Panel (FIP)

Fire detection and alarm systems, which meet

AS 1670.1:2018, across the site, are to be connected to
the main FIP (MFIP) via the FIP standard communication
system.

Any departures are to be agreed with the fire safety
engineer, and some areas are expected to have
enhanced detection.

The fire safety study is to consider whether specific
battery management system (BMS) alarms should be
fed to the MFIP, and if doing so can be done in
accordance with AS1670.1 or AS 4418.2 where SCADA
is used.

CM14

Fire and smoke detection
and alarm system

AS 1670.1 compliant, or as agreed with the Fire Safety
Engineer and FRV. The technology utilised is to be
suitable for the application.

CM15

Automatic power shut off

The BMS for each battery system is to be capable of
automatically isolating batteries at module or rack level
on identification of faults/unsafe to operate conditions.
This must include abnormally high temperature.

CM16

Low voltage management

Residual Current Device (RCD), to be provided in

system

accordance with AS 3000. Additional isolation to protect
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fire brigade may need to be considered in future design
stages.

CM17 Site security

There are two parts to this control measure:

a. The entire site is enclosed by a security fence,

b. The site access gates are to be covered by CCTV.
CCTV will include motion sensing and an alarm system
to notify staff of personnel moving around the site.
Additionally, the doors of the data centre and the
switchboard and control room are to be monitored. On
unauthorised access and alarm is to notify the site
operator.

CM18 Fire fighter access

The site operator and after hours site authorised
representative are to be available to provide the fire
brigade rapid access and support during an incident.
This is to be further detailed in the FSS depending on
whether the planned operation includes 24/7 on-site
staffing or a mixture of on-site staffed hours and remote
operation/management.

CM19 Spill kit arrangement

Appropriate spill kits are to be located near sources of
dangerous goods, such as the diesel tanks and refuelling
point.

CM20 First Aid kit

First Aid kits shall be provided on site, and located best
to suit data centre operational and maintenance
requirements. The operator is to review the

Fequirements for TIrst aid Kits In line with their OHS
_responsibilities.

Personal Protecti

iz Equipment (PPE)

This copied

Site wide incidenk

Chilzz notification
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e
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Sﬂcc
167
,eswlilgﬁ gsa o%rq)éystem

areﬁo&‘y H&ite: this is to be ¢

Associated with a future Fire

afety Study, the following

CM23 Management Plans

management plans are to be developed and issued:
a. Emergency Plan,

b. Evacuation Plan,

c. Emergency Information Book, and

d. Dangerous Goods Manifest and Emergency
Information

CM24 System monitoring

Site to have environmental sensors which can inform
the site operator of at least temperature and wind
(direction and speed), i.e., a weather station.

All system sensor data to be shared with the site
operator, with notification related to potential / actual
incidents. Details of notification to be developed as
design progresses.

CM25

Site incident management

The site operator will need clear procedures for
engaging and supporting emergency services during an
incident. This would include when to call them, providing
system data to them, and connecting them with the
battery system operators/support.

CM26 Emergency Services

Access and procedures for when to call emergency
services.

CM27 Site housekeeping

At least a monthly site inspection to remove
unnecessary combustible material from the site.

Selection of Electrical

CRIZS Systems

Selection of all systems that are appropriate for the
operations and the environment where they are to be
located. This is to be shown by compliance with
Standards. For example, where required rodent proof
mesh or similar is to be provided to protect systems’.
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CM29 InsFaIIatlon and
maintenance of systems

CM Description

Correctly qualified and experienced personnel are to be
used to install and maintain the system.

CM30 Impact protection

Protection of external systems from vehicle damage is to
be achieved by mechanical impact devices, such as
bollards near the roads associated with the building and
electrical system. These impact protection systems shall
at least be located on the curves of the roads.

An on-site speed limit is to be enforced to minimise risks
of impact near equipment.

CM31 Lightning protection

Electrical systems and their associated cabling
arrangements are to have lightning protection as
required under AS 1768:2021.

CM32 Cyber attack protection

Cyber attacks could result in damage / fire to systems
such as battery rooms and the diesel generators.
Therefore, appropriate cyber protection measures are to
be taken.

Access to meteorological

CM33 data

The site operator is to have access to regional
meteorological data.

Response to a battery room

CrM34 incident

Within the battery rooms, if the detection systems (li-
ion tamer or similar systems) activate then the site
operator is to call the fire brigade (if not done within
300 s, then automatic call out is to occur), activate the
site notification system, and isolate the affected battery
room. If after hours, call out a site authorised

This copied

representative to the Site.
dDetalls of thi s are be eveldped in consultation with
RRYMENG

for thd

A

CM35 | Non-combustible|surfd@aing

purpo

The docum:
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Proximity to substation vegetdtion shall be in line with

CM36 | Vegetation fuel load

Ausnet requirements.

Drainage and contamination

CM37
system

In the event of a battery room or diesel generator / tank
fire, the entire contaminated fire water run-off needs to
be collected and held in the detention system. The
alignment of the drainage system, including closing off
the connection to the town stormwater drainage system,
is to occur automatically.

CM38 Arc Flash assessment

Arc flash report in accordance with industry practices.

Fire rated data centre

Ce structures

Data halls, battery rooms, and the basement are to be
fire rated structures.

Fire rated power

Gkl transformer wall

The power transformer is to be encircled on three sides
by fire and blast walls to protect the site and beyond.
This applies to the AusNet substation, recognising that
AusNet has ultimate design authority for the substation.

Bund transformer to contain

CM41 )
oil

Transformer to be arranged so that any leak would be
collected and held within the system, i.e., self-bunded
or enclosure bund. Leak detection to be included; this
may be a reduction in volume within the transformer.
The bund and the structures to hold the transformer
shall be able to withstand the pool fire event, in line
with AS 1940: 2017. This applies to the AusNet
substation, recognising that AusNet has ultimate design
authority for the substation.

Transformers in the actual building, i.e., data hall, are
proposed to be dry-type.

CcM42 Power transformer bund de-

The power transformer bund size must comply with

watering system

AS 2067 and AusNet requirements. This may include a
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requirement to consider rainfall simultaneous to a leak.
This applies to the AusNet substation, recognising that
AusNet has ultimate design authority for the substation.

CM43

Transformer Qil Selections

All High Voltage systems shall comply with AS 2067 or
as agreed with Energy Safe Victoria and the relevant
authority.

CM44

Diesel generators bunding

The diesel generators are to be contained within their
own bunds. This bund shall be sufficient to contain the
entire contents of the liquid in the system, as well as
rain event, in the current design they are fully enclosed
and therefore the volume is nil for rain.

CM45

Diesel generator fire
isolation

On detection of a fire within a diesel generator, the fuel
supply is to be automatically shut off, via the MFIP.

CM46

Diesel tank selections

The diesel tanks and their arrangement to meet

AS 1940:2017, or as agreed with relevant authority.
This may include additional measures over and above
AS 1940 compliance.

CM47

Diesel tank zoning bunding

Groups of diesel tanks to be encircled by bunding. This
is in addition to the integral bunding provided by double
skinned tanks.

CM48

Diesel pipework and pump
monitoring

Diesel flow rate / pressure within the pipework or pumps
to be monitored to detect system leaks.

CM49

Refuelling zone bunding

Refuelling zone to be encircled by a roll over bund.

CM50

Battery room exf [lc;!s.]ilg copied

management sygtem

CM51

Battery room do¢r swinBurpo
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| 7 ventilation system
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CM52

Cable

Outdoor cables across the site

with appropriate regulations.

shall not be treated with

flame retardant but shall be self-extinguishing, i.e., pass
IEC 60332-1, or equivalent. Other approaches may be
applied by the electrical designer so long as they comply

CM53

Battery room deflagration
control

installation of deflagration pan
enclosures to the room.
The FSS is also expected to co

The FSS must include review of the potential for a
deflagration inside a battery room. It is expected that
the FSS will rely on a partial volume deflagration
assessment by the battery OEM. This may require the

els, or stronger

nsider a more onerous

deflagration scenario for potential emergency services

planning. Determining this information requires analysis
of the specific batteries and therefore is carried forward
to the FSS.

CM54

Diesel fill point location

Diesel fill point shall be more than 50 m from the Ausnet
HV powerlines.

CM55

Diesel Tank Rooms

Several additional requirements are proposed to be
applied and/or investigated for the diesel tank room in
the basement:

. The tanks are to be positioned in groupings, it is
expected that there may be 3-5 different
groupings,

. Each tank is to be double skinned, with its own
integral bund.
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. Each grouping is to be provided with an additional
bund, capable of holding not less than 110% the
volume of the largest tank in the grouping, with
additional allowance for the fire protection system
to be determined.

. Each grouping is to be within a separate,
dedicated, fire rated room, with an FRL of not less
than (240)/240/240. Where possible, the fire rated
enclosure to these rooms is to consist of non-
structural walls (e.g. non-load bearing walls), to
provide additional separation of structure from the
tanks.

. The potential need to exceed the minimum
concrete cover requirements of AS 3600 to achieve
240-minute FRLs is to be reviewed and may be
implemented in design development. Whilst no
formal FRL above 240 exists in AS 3600, this would
be a way to effectively achieve an FRL greater than
240-minutes.

. Each diesel tank room is to be provided with an
automatic fire suppression system, specifically
intended for use on pool fires. It is expected that
this may be a mist system, foam system, or other
suitable system.

v Frehydranttocationstretative to diesel storage are
to be coordinated and agfeed with FRV, with the

This copied documgotentiaé needefor aidaitional hydrant locations to

CM56

for the sole mumwet(tﬁehabllmgeratmns.

A . ntilation system from the
Battery Room Ventilapia ! : ground level the exact
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7.4

purpose which may breach any
copyright

Relevant Standards / Guidance Documentation

7.4.1

7.4.2

7.4.3

This section sets out Standards that are likely to be relevant to the design of the
battery rooms. Some such Standards are legislative requirements (e.g.,

AS/NZS 3000), others are expected to provide guidance in the detailed design of
systems and may not be prescriptively or fully applied (e.g., FM 5-33). This is
not an exhaustive list, and other relevant standards are expected to be applied
in design of the site.

AS 1940:2017 - Safe Storage, Handling, and Management of flammable and
combustible liquid. This standard sets out the current best (industrial) practices
for the safe and effective management of class 3 dangerous goods across
Australia.

AS/NZS 5139:2019 - Electrical installations — Safety of battery systems for use
with power conversion equipment. This Standard is currently the mandatory
Australian and New Zealand standard governing the safety, installation, and
operation of battery energy storage systems (BESS) used in conjunction with
inverters or other power conversion equipment. It sets out requirements to
reduce electrical, fire, and chemical hazards associated with battery

RED Fire Engineers | 7/10/2026 | Report No. JV26-00221 - 1.3



Preliminary Hazard Assessment 165 Williamsons Road, South Morang VIC 3752 *

7.4.4

7.4.5

7.4.6

7.4.7

7.4.8

7.4.9

7.4.10

7.4.11

installations—particularly lithium-ion and similar chemistries—across residential,
commercial, and light industrial settings.

AS/NZS 3000:2018 - Electrical installations (known as the Australian/New
Zealand Wiring Rules). This Standard sets out the requirements for the design,
construction, and verification of all electrical installations. It provides the
essential safety and performance framework for electrical systems across
residential, commercial, and industrial environments.

AS 2067:2016 - Substations and High Voltage Installations Exceeding 1 kV a.c.,
is the third edition of the Australian Standard, published on 14 September 2016.
It provides common rules for the design and construction of electrical power
installations with nominal voltages above 1 kV a.c. and frequencies up to 60 Hz,
incorporating lessons from previous editions and aligning with international
standards such as IEC 61936-1:2010.

UL 9540A:2025 - Test Method for Battery Energy Storage Systems (BESS). This
Standard is used for assessing fire propagation related to thermal runaway
events in battery energy storage systems (BESS) such as battery rooms. UL
9540A provides a-methodeleg afety-related behaviour

when the deS|gn mstall ion condltio%s of a BES >iced the limits set by the
lS copie ocument to be made avai

National Fire Prctectlo%ﬁﬁggﬁg B DY 3Bling

NFPA 855:2026 | Stﬁﬂa—m&gﬂs&&imﬁon ry Energy Storage

Systems. This Standdadmpng\id ) ny Aetjl9&ments for the design,
installation, operatidit, &dmes A wisdrgy 88rage systems (ESS),

including battery systdHEPs¢ which may breach any
copyright

NFPA 68 - Stand agration Venting. NFPA 68
establishes requirements for the design, installation, and maintenance of venting
systems intended to safely relieve pressure and direct combustible gases in the
event of a deflagration (i.e. a subsonic combustion explosion) inside an
enclosure.

NFPA 69:2024:2023 - Standard on Explosion Prevention Systems. NFPA 69
provides guidance and requirements for the design, installation, operation, and
maintenance of systems intended to prevent explosions in enclosures and
process equipment that may contain flammable gases, vapours, dusts, or hybrid
mixtures.

FM Global Data Sheet 5-33 - Lithium-Ion Battery Energy Storage Systems. This
data sheet describes loss prevention recommendations for the design, operation,
protection, inspection, maintenance, and testing of stationary lithium-ion battery
(LIB) energy storage systems (ESS) greater than 20 kWh.

CSA TS-800: 24 - The Large-Scale Fire Test (LSFT) is a comprehensive
procedure designed to evaluate the fire hazards of Energy Storage Systems
(ESSs), particularly those utilizing lithium-ion batteries. This test simulates a
worst-case fire scenario in a BESS installation, assessing whether a fire can
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7.4.12

7.5

escalate into a sustained enclosure fire and spread across adjacent cabinets. The
test involves intentionally initiating a fire in an ESS enclosure to evaluate how
fire might spread to nearby systems, which is crucial for large installations where
multiple ESS units are placed in close proximity.

FRV GL-55 - A comprehensive framework for the design, installation, and
operation of Battery Energy Storage Systems (BESS) within the fire district of
Fire Rescue Victoria. It emphasizes the importance of fire safety in BESS
installations, particularly those using lithium-ion technologies.

Further Studies

7.5.1

7.5.2

7.6

It is recommended that this site be subjected to a Fire Safety Study (FSS) for
more detailed analysis of other site events and development of more detailed
fire safety control measures. An FSS must also be carried out to develop a fire
brigade intervention strategy and consult with the fire authorities to set out the
appropriate response strategies for the site. This includes consideration of water
runoff containment, as appropriate.

To further support the above recommendations, the local authorities including
local fire brigadgs are to be informed of when commissigning activities are
occurring to imprbU¥ EﬂBlF‘?’éié'&}H’é%'%téH&’%‘FﬁﬂFa?‘E‘s‘r‘laPae site.

for the sole purpose of enabling
Conclusions its consideration and review as

7.6.1

7.6.2

7.6.3

ﬁmﬁmmmm
Plannlalgrnand Environment Act 1987.

RED Fire Engine =rsIlﬁtéydI6 gﬁtl?ﬁ&ﬁ qutp&ntge p(}/r I‘aﬁ?acy Project Management
Pty Ltd to carry put a pjiglymiaaidiegandhapatisia PHA) for the proposed SM2
Data Centre locgted at 165 WilliaopswiphRd, South Morang, VIC, 3752.

In line with the HIPAP methodology, a qualitative hazard identification (HAZID)
process has been carried out in review of the process, site equipment, and
potential stored materials. Subsequently, failure events have been identified and
categorised, to identify which events may have significant off-site consequences.
These events have then been carried forward for more detailed consequence
analysis. In line with the Multi-Level Risk Assessment guidelines, a partially
quantitative analysis has been carried out for these consequences, and where
appropriate consequences have been carried forward for estimation of likelihood.

On the basis that the recommendations in this study, including conducting a fire
safety study which is to further develop recommendations, are implemented,
commissioned, and undergo routine maintenance of fire safety control measures
in accordance with manufacturer’s recommendations and AS 1851:2012
(Standards Australia, 2012), or other relevant Standard(s), it is our professional
opinion that the project is not a hazardous development and should be permitted
to be established at the proposed location, with conditions for further
assessment.
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PLAN
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Appendix A Risk Management Framework

A.1

Introduction

Al.1

A.1.2

A.1.3

A.2

The level of risk which the hazards identified in this report present is determined
using the risk matrix detailed in this appendix.

This risk matrix has been developed from relevant legislation and WorkSafe
Australia guidance as set out within this appendix. The risk matrix assesses the
identified hazards and determines the risk rating based on different likelihood
and consequence criteria. It includes likelihood and consequence descriptors for
the risk category analysed, relevant to the hazards identified within this report.

The application of this appendix and its risk matrix are for assessing appropriate
measures to control the risk.

Legislation

A.2.1

A.2.2

A.2.3

A.2.4

Across Australia safety at work is governed by the Work Health and Safety
(WHS) Acts and [Regutations tH-These are alt based off the Commonwealth
legislation:

This copied document to be made available
for the sole purpose of enabling

a) Work Health and Safebusfddy 2RhlagAystialianiGovernment, 2018)

b) Work Health angssafdty [Hegulatipnse20und¢Adstralian Government, 2024)
Planning and Environment Act 1987.

Within Victoria the Tégidriiens.must not be used for any
purpose which may breach any

a) Occupationdl Health and Saf@R'RPt 2004 (Victoria Government, 2024)
b) OccupationatHeatthand Safety Regutations, 2017 (Victoria Government,
2019)

The WHS legislation across Australia is similar, but not identical. Therefore, there
are differences between the Commonwealth and other jurisdiction [2J,

All of these Acts and Regulations require risk to be undertaken with respect to
‘So Far As Is Reasonably Practicable’ (SFAIRP). Associated with the WHS
Regulations are Codes of Practice (CoPs). A CoP is a practical guide to achieve
the standard of health and safety required under the WHS Act and Regulations of
their jurisdiction. The application of a specific CoP may limit the need for a risk
assessment or provide criteria for the risk assessment. Additionally, standards,
guides and codes, although not legally binding, are provided to assist with risk
assessment undertaken and their criteria. Some examples of CoP that are

| ADVERTISED
PLAN

' In Victoria referred to Occupational Health and Safety (OHS) Act and Regulations. For convinces WHS will
cover both the Work Health and Safety and Occupational Health and Safety within this Appendix.

2 The differences between WHS legislation across Australian can be found here:
https://www.safeworkaustralia.gov.au/doc/model-whs-act-cross-comparison-table.
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a)

b)

National:

Code of Practice, How to Manage Work Health and Safety Risks, 2018 (Safe
Work Australia, 2018)

Code of Practice, Managing the Risk of Plant in the Workplace, 2023 (Safe
Work Australia, 2023)

Code of Practice, Managing Risks of Hazardous Chemicals in the Workplace,
2023 (Safe Work Australia, 2023a)

Guide for Major Hazard Facilities: Safety Assessment, 2012 (Safe Work

.Aust.ralia, 2012) ADVERTISED
Victoria: PLAN

How WorkSafe applies the law in relation to identifying and understanding
hazards and risks, 2007 (WorkSafe Victoria, 2007)

Code of practice for the storage and handling of dangerous goods, 2013
(WorkSafe[Vittoria, 2013)

This copied document to be made available

Overview of the §, ef¥ §a%%ﬁggmeowngmor hazard facility, 2019
(WorkSafe|Victorigy 48382 ration and review as
part of a planning process under the
Safety manag@meningystdiforenmajpoAbiad fadlity, 2021 (WorkSafe
Victoria, 202 The document must not be used for any
purpose which may breach any

Assessing and Controlling RIW &% uide for Business, 1695.1, 2018,
(Environmé&mtProtectiomAuthority ictoria 2618

A.2.5 Of these CoP, the CoP for the ‘How to Manage Work Health and Safety Risks’
sets out a framework of how risk is to be assessed / managed and therefore is
the most relevant.

A.3 Implementation

A.3.1 The WHS legalisation calls up, Code of Practice, How to Manage Work Health and
Safety Risks (Safe Work Australia, 2018). Under this CoP, the risk management
process involves four steps, (Figure A.1):

a)

b)

c)

d)

Identify hazards, i.e., what will cause a consequence at a specific location /
system,

Assess risks, specify the nature of the hazard that could occur, how serious
the consequence could be, and then the likelihood of the incident occurring,
Control risks, propose and implement control measures to eliminate or limit
the harm with respect to SFAIRP, and

Review control measures, ongoing review of the hazard, harm, and their
associated control measures.

RED Fire Engineers | 16/09/2026 | Report No. JV26-00221 - Draft A-2 | Page



Preliminary Hazard Assessment

165 Williamsons Road, South Morang VIC 3752

"

o a———u e
N = CN
[
- W
) 3
£ Identif = \f"
@ 01 h;zgr‘d: Kowy, . 0

Management
commitment

03

Control
ricks

P/ "
Q >~ / D\ﬁl/
O “This copied documen Wc available
for the sole purpo

: f enabling
“~__its consideration and review as

Figure A.1: Risk mana
(Safe Work Australia,

b enbeh RESRPE G SRt ALPTOs3ate

2O )document must not be used for any
purpose which may breach any

A.3.2 The risk assessment, provided withirighis document, by

Work Australia, 2018

ts very nature can only

progress to the

bhronosal of control measures It is the r
Ladd

sponsibility of the

business owner to implement and maintain all of these required control
measures as well as conduct ongoing regular risk reviews. The control measures
proposed in this report are only applicable to the situation and arrangement
noted within this report. If the situation and arrangement change, then this

report and its associated risk assessment are not valid.

A.3.3

The hazard assessment, i.e., steps 01 and 02 from Figure A.1, will be

undertaken with consideration to AS ISO 31000:2018 (Standards Australia,
2018) risk management framework, see Figure A.2. In the context of developing
this document a modified risk management process presented in Figure A.3 is

used. Specifically, the following are noted:

a) The potential magnitude of the consequence and the quality of the available
information related to the hazard will influence the levels determined for
likelihood and consequence.

b) The risk analysis may be undertaken either solely or in combination of

qualitative, semi-quantitative, or quantitative.
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Figure A.2: Default AS
management process
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Figure A.3: Modified Risk Management process

A.3.4 Control measures will be developed with respect to the hierarchy of control
measures, Figure A.4. As Elimination is unlikely, the focus will generally initially
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be on isolation and engineering control, followed by administrative and personnel

protective equipment.

LOWEST

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

Substitute Isclate the Reduce the

the hazard hazard risks through
with a safer from anginesring
alternative people controls ADVER

Reduce exposure to the hazard
using adminstrative contrals

v

Use personal protective equipment

KK

LEAST

Figure A.4: Hierarchy of control measures (Figure 2 from Safe Work Australia,
2018 (Safe Work Australia, 2018))

A.3.5 Control measures will be considered and recommended until SFAIRP is
considered to have been achieved, or in other words a reasonably practicable
level of safety is met for the risk event under investigation via the required
range of control measures. As set out in Code of Practice, How to Manage Work
Health and Safety Risks (Safe Work Australia, 2018), reasonably practicable
means that which is, or was at a particular time, reasonably able to be done to
ensure health and safety, taking into account and weighing up all relevant
matters including:

a)
b)
o)

d)
e)

the likelihood of the hazard or the risk concerned occurring,

the degree of harm that might result from the hazard or the risk,

what the person concerned knows, or ought reasonably to know, about the
hazard or risk, and ways of eliminating or minimising the risk,

the availability and suitability of ways to eliminate or minimise the risk, and
after assessing the extent of the risk and the available ways of eliminating
or minimising the risk, the cost associated with available ways of eliminating
or minimising the risk, including whether the cost is grossly disproportionate
to the risk.
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A.3.6

A.3.7

A.3.8

A.3.9

A.3.10

Control measures will be developed in consultation with the client and other
relevant consultants, such as fire protection engineer. In determining what is
reasonably practicable the following must be considered:

a) All potential control measures are to be considered,

b) Then consider if it is reasonable to apply all of these proposed control
measures. In other words, all control measures that can be applied should
be implemented unless it is reasonable for some control measures not to be
applied. An example of this could be a control measure which has the same
influence on the hazard as another existing / proposed control measure, and

c) Where cost-benefit cannot support the implementation of a proposed control
measure. It is the client's responsibility to demonstrate the excessive cost.

Demonstrating reasonably practicable in this fashion is in line with the objectives
of the WHS legislation.

The risk matrix provided in the Risk Matrix section and its associated
consequence table are used to determine the risk ranking for each identified
scenario throughout this report. Code of Practice, How to Manage Work Health
and Safety Risk afe-WoHrcAustrata—2018)—deesretspecify a format or

hat ri .
process that ris fﬁlsseggfl;?e%édiutlge?l% dertaken

{0 be made available
he sql f li
The implementation ofi%éﬁfﬁé}i%{&jﬁﬁa;%%%ét Table A.3 is influenced by

Planning and Environment Act 1987.
h f b} eShachyn(@is S)pdhis idecusaddibivwillyhave been developed with

consideratign to HIPAPOS (NBW Pran hriegspem ). Where preliminary / final
hazard assessment 13 (PHAPREAS Y as been developed for this project, the
outcomes fro ese PHA i i ithin this FSS, in the same
format as used in the original PHA / FHA. In other words, where risk curves
and the like have been developed and issued for this project, these risk
tools will be used for the hazards that they refer to within this document.
New fire specific risk not covered by these previous assessment(s) will be
assessed against the fire matrix noted within this appendix.

b) For Fire Risk Assessment (FRA) and other risk reports, related to fire safety,
relevant legalisation, codes, and guides will be considered. If the relevant
legalisation or codes require a specific risk management process, then this
would be applied instead of this risk matrix.

The risk assessment begins with an initial risk assessment (IRA) of the scenario
under consideration, developed using the risk matrix presented in Table A.3. In
an IRA it is assumed that there are no control measures in place. Where manual

ADVERTISED
PLAN

3 From Hazard Industry Planning Advisory Paper No. 3, Preliminary Hazard Assessment is to identify all
potential hazards, analyse these hazards effects on people and the environment, determine the probability
of occurrence, and via the application of multi-level risk assessment quantify risk levels to surrounding land
uses and the environment. Final Hazard Assessment is the same as a Preliminary Hazard Assessment,
outside of the fact it is done later in the design / development of the site.
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A.3.11

A.3.12

A.3.13

A.4

procedures could lead to the incident the likelihood is to be considered ‘Almost
Certain’.

An IRA will generally include two analyses, these being:

a) The incident at the location of origin, and
b) An IRA which relates to the spread of the incident to another location site
after the original incident has occurred.

An updated risk assessment (URA) is conducted for the scenario under
consideration after recommended control measures have been reviewed and
selected. As with the IRA, two URAs will be conducted; these being for the
incident at the location of origin and for the incident to spread.

As control measures may affect likelihood, consequence, or both, therefore
additional URA'’s that focus on a reduced likelihood and then a reduced
consequence scenario may be undertaken. With respect to WHS'’s focus on
consequence the URA generally focusses on reduced consequence scenarios
instead of reduced likelihood scenarios.

Risk Matrix

A.4.1

A.4.2

A.4.3

A.4.4

This copied document to be made available
To be able to rank thefriskhdikdtiipooan dfcoraddiopgence levels have been

developed considering 6 ﬁBHﬁB@F@FM@Iﬁ?&eQ’Saéutlmej below. These levels are
to be reviewed gnd g{ﬁ; raeHl nglpr%«k ﬁ:@%}; ¢

nnlng an nv1ronmen
document must not be used for an 3'
[6pe

The likelihood prl(:sent IIBOIQWEIA" %Q?% SeR &Ir%ye

d with consideration of:
copyright

a) Table 10 in National Emergency Risk Assessment Gyidelines (Australian
Institute for Disaster Resilience, 2020),

b) Safe Work Australia, Guide for Major Hazard Facilities, 2012 (Safe Work
Australia, 2012), and

c) Tables II and A-II from MIL-STD-882E System Safety (Department of
Defense (USA), 2023).

Specifically, the likelihood frequencies used in Table A.1 are based on the first
five levels presented in Table 10 of National Emergency Risk Assessment
Guidelines (Australian Institute for Disaster Resilience, 2020). Whilst the last
level, i.e. Eliminated, presented in Table A.1 comes from II and A-II from MIL-
STD-882E System Safety (Department of Defense (USA), 2023). This
combination has been chosen as intervals up to 1,000 years and then greater is
expected to provide an appropriate resolution for the occurrence of fire
vulnerability associated with building and infrastructure.

The consequence presented in Table A.2 has been developed with consideration
of:

a) Table 1 from Risk Management Framework (Western Parkland City

Authority, 2022) for life safety, ADVERTISED
PLAN
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b) Table 2 from NSW Health, Enterprise-wide Risk Management 2022 (New
South Wales Government, 2022), and

c) Examples 27 and 33 from Safe Work Australia, Guide for Major Hazard
Facilities, 2012 (Safe Work Australia, 2012).

A.4.5 These three references all have similar consequences levels for life safety, such
as multiple deaths relate to catastrophic. For the facility the consequence levels
have been based on the last two referenced documents.

A.4.6 The risk matrix in Table A.3 has been developed with consideration of:

a) Table 3 from Risk Management Framework (Western Parkland City
Authority, 2022),

b) Figure 2 in Assessing and Controlling Risk for Business (Environment
Protection Authority Victoria, 2018), and

c) Table III, MIL-STD-882E System Safety (Department of Defense (USA),
2023).

A.4.7 The risk matrix supports five levels of risk level, similar to Assessing and
Controlling Risk for Business (Environment Protection Authority Victoria, 2018).
In line with the MIL-STD-882E System Safety (Department of Defense (USA),
2023) the ‘Very High' risk level relates to a consequence of ‘Catastrophic’ over a
likelihood range of ‘Almost Certain’ to ‘Occasional’, plus a likelihood of *Almost
Certain’ over a range of consequence ‘Major’ to ‘Catastrophic’. Also in line with
the MIL-STD-882E System Safety (Department of Defense (USA), 2023) the risk
level for a consequence of ‘Catastrophic’ and likelihood of ‘Rare’ is ‘Medium’. At
the other end of the risk matrix, in line with all three reference documents, the
risk level is ‘Very Low’ for consequence ‘Minor” and likelihood ‘Rare’. Within this
risk matrix the consequence of ‘Minor’ for a likelihood of ‘Almost Certain’ has a
risk level of ‘Medium’. This arrangement aligns with the MIL-STD-882E System
Safety (Department of Defense (USA), 2023) and Assessing and Controlling Risk
for Business, (Environment Protection Authority Victoria, 2018). This leaves the
central cells of the risk matrix that have been developed with the intent of a
smooth transition from the previously mention end condition of this matrix.

A.4.8 This risk matrix presented in Table A.3 is based on the likelihoods defined in
Table A.1 and the consequences defined in Table A.2.

A.4.9 The risk levels presented in Table A.3 are defined in Table A.4. Table A.4 also
sets out the actions to be taken at each of these risk levels. These actions are
based on Assessing and Controlling Risk for Business (Environment Protection

Authority Victoria, 2018).
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Table A.1: Likelihood Levels

Description

Average recurrence interval (ARI) /

Site historical data

Annual Exceedance
Probability (AEP)

Frequency (Indicative)

Almost Certain

Expected to occur several times a
year under normal circumstances.

Less than 1 year / Has occurred 3 or more
times in the last year or at least each year
over the last 5 years.

63% per year or more

Once or more per year

is only used when potential hazards
are identified and later eliminated.

Probable Expected to occur at least onceina | 1 to < 10 year / Has occurred at least 10% to < 63% per year Once per 10 years
10 year period or several times once in the least decade or four or less
over a 100 year period. times over the last 5 years.
This copied document to be made available
Occasional Expected to occur at least once ina | 10 to < }, tlﬁ‘éa{o{eﬂﬁ?rﬁﬁ%rﬁﬁgﬂﬁﬁﬂﬁg 1P6 to < 10% per year Once per 100 years
100 year period or several times lapt two decades. . .
! its consideration and review as
over a 100 year period. .
part of a planning process under the
Planning and Environmment Act 1987.
Improbable Expected to occur at least once ina | 100 B‘T,‘éﬁﬁ‘%‘%‘?‘tf‘{&‘#hﬁ%hﬁlﬂ?d forany ol 195 to < 1% per year Once per 1,000 year
1,000 year period or several times incident nurmsﬁmmcﬂha{wbgwh any
over a 1,000 year period. copyright
Rare Not expected to occur any more 1,000 year or more / May have not been Less than 0.1% per year | Once per 10,000 years
than several times over a reported across the industry sector.
10,000 year period.
Eliminated Incapable of occurrence. This level N/A N/A N/A
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Table A.2: Consequence Levels

Life Safety (Workers and the Facility

Public)

Minor Minor injury or illness that is Minimal damage resulting in
treatable in the workplace (first negligible business, structural, and
aid) or by a registered health system impact.
practitioner, with no follow up
treatment required.

Moderate Injury or illness causing no Limited asset loss across the
permanent disability, which facility, which may include damage
requires non-emergency medical to system but no significant
attention by a registered health damage to structures.
practitioner or at least ten minor
outcomes.

Major Serious injury or illness requiring Serious asset loss and damage to
immediate admission to hospital the facility, which would include
as an inpatient and / or the destruction or significant
permanent partial disability or at damage to a single major
least ten moderate outcomes. structure.

Critical Single fatality and / or permanent | Severe asset loss and damage to
total disability or at least ten the facility, which would include
major outcomes. the destructed or significantly

damaged to multiple major
structures.

Catastrophic Multiple fatalities or at least ten Total destruction or damage to the
critical outcomes. facility, including all or most

building and associated systems.
Potential for permanent loss of
production.

This copied document to be made available
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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
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copyright

RED Fire Engineers | 16/09/2026 | Report No. JV26-00221 - Draft A-10 | Page



Preliminary Hazard Assessment 165 Williamsons Road, South Morang VIC 3202 “

Table A.3: Risk Matrix

Likelihood Consequence

Minor Moderate Major Critical Catastrophic

Almost Certain

Probable Medium

Occasional Medium

Improbable Very Low

Rare Very Low Very Low Medium
Eliminated

This cog‘led document to be made available
of Rigls- MRVEIR purpose of enabling

\
I

Risk Level Description 1 Action
\

Table A.4: Description

aCTcgg dolfuent must not be used for aann 't Undertake action
ARBJSYSIAcHhay bREGBIIEE 2"
copyright

Very High Totally u

High Unacceptable level of risk. Action plan immediately required to put
controls in place to reduce risk level.

Medium Could be acceptable if controls Specific monitoring to be undertaken and
have been applied, if not additional control measures to be
practicable to lower the risk implemented if reasonably practicable.
further by additional control Regular review to be undertaken.
measures.

Low May be considered acceptable Attempt to lower or eliminate risk but
level of risk, if not practicable to higher risk levels take priority. Periodic
lower the risk further. reviews are to be undertaken.

Very Low Generally considered acceptable. Attempt to lower or eliminate risk but

higher risk levels take priority.

Eliminated Hazard no longer exists. No action.
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Appendix B Lithium-ion Fire Safety Considerations

B.1 Introduction

B.1.1 This appendix provides a general understanding of the fire safety aspects
associated with lithium-ion (Li-ion) cells and their associated batteries. In this
appendix a Li-ion cell refers to just the cell itself, whilst Li-ion battery refers to a
group of cells and other components such as battery management system (BMS)
and thermal management systems.

B.1.2 A description of a Li-ion cell is initially discussed and then the common uses /
applications of Li-ion battery systems is presented. The focus of this appendix is
on Battery Energy Storage System (BESS), but electric vehicles (EV) and
portable Li-ion powered devices are also considered.

B.1.3 Then the vulnerability of thermal runaway and fire is canvased, specifically how
these events occur. Associated with this is the impact of different chemistry of
the Li-ion cell. By-product emissions associated with thermal runaway and a fire
are then presented.

B.1.4 Finally, frequendy of thermal runawa fire is_presented
y a Yl"h{s copied document%o/ be madl&3 ava?lable

B.2 Li-ion Cell Arrd ngen‘f_e'hihe sole purpose of en-abling

ftsconsideration anmd Teview @S
part of a planning process under the

B.2.1  Figure B.5 from Er‘f‘iarﬁﬁﬂé‘a&?ﬁ% DoWs. AW g dd~ion ¢ell discharges and
charges. Lithiun exigisdwdthienihaanaderndc@tbedryof the cells. The electrolyte
moves the lithium ion pgepersdingion iifaghbreelhiangnder charging or discharging

condition. As noted in (Underwri%@Pé’qig%ratories, 2023)land (Ervo, et al., 2024)

a Li-ion cell comprises—fout |.n;mcn Y \.unlpuncnto, these teing:

a) Anode,

b) Cathode,
c) Separator, and

d) Electrolyte.

B.2.2 (Waller, et al., 2020), (Best, et al., 2023), and (Kozich & Dairo, 2023) note there
are three common forms of Li-ion cell, these are (and shown in Figure B.6):

a) Cylindrical,

b) Pouch, and

c) Prismatic.
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Figure B.6: Li-ion cell common arrangements

B.2.3 There are various Li-cell chemistries, the two which will be focussed here are
Lithium Iron Phosphate (LFP) and Nickel Manganese Cobalt (NMC). This is
because these two chemistries are common for BESS and EVs. Brief discussion of
byproducts of burning sodium ion batteries is provided.

B.2.4 (Ervo, et al., 2024) notes that LFP cell degradation is limited due to the strong
electrochemical stable iron phosphate bond. Whilst NMC is susceptible to
changes in electrode structure as well as phase changes. Therefore, LFP are a far
better option for long duration applications. Additionally, this results in LFP being
more resistant to abuse, including mechanical abuse, than other Li-ion cell
chemistry.

B.2.5 Table B.5 provides a comparison between LFP and NMC Li-ion cells from (Ervo,
et al., 2024) and (Hasselwander, et al., 2023). For clarity (Hasselwander, et al.,
2023) data is provided in brackets. This comparison covers general aspects of
the cells, their thermal stability, and performance differences. (Ervo, et al.,
2024) should be consulted for further information.
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Table B.5: Summary comparison on LFP and NMC Li-ion cells

Aspect

Cycle life and capacity fade

‘ LFP

Longer cycle life and less
capacity fade over time

NMC

Shorter cycle life and rapid
capacity fade

Thermal stability and heat
generation

Higher thermal stability
and less prone to
overheating

Less thermally stable since
more susceptible to heat
generation and thermal
degradation.

Mechanical stability and
structural change

Mechanically stable and
minimal structural changes
during cycling

Cells known to undergo
structural changes such as
cracking or particle
disintegration.

Electrochemical stability
and side reactions

More stable electrochemical
environment with fewer
side reactions that
contributes to degradation

Prone to side reactions
such as electrolyte
decomposition

State of Charge (SoC) and
Depth of Discharge (DoD)

SoC and DoD resilient with
less degradation from deep

Greater sensitivity to high
SoC and deep DoD leading

effects ey-eling te-degradation
Charge rate and chargin@his c&uipgdosuuserio tis ratesdefavaildldst charging leads to
protocol fordhgesdep farpbshafgimadling | degfadation of the cell
yindmiskes degraddtioniew as
plrﬂ_uf_a_planningpmﬁss_undﬂ the
Environmental conditions plaRgiferimd ReliRsidsat Act 19875enpitive to environmental
The BoeadRntampeaiatbeeusender aicpnditions, therefore,

presented as a stable
olivine structure

ang ervivibikme@atabreach any | sholild be set up to support
conditiongopyright opefations.
Chemical composition Cithium ron phosphate 1s Cithium nickel manganese

cobalt oxide with varying
ratios of nickel,
manganese, and cobalt

Operating temperature

-20°C to 60°C with higher
thermal stability

-20°C to 55°C and sensitive
to high temperatures

Thermal runaway threshold

Approx. 270°C, due to
stable phosphate structure

Around 15°0 - 200°C due
to layered oxide structure

Heat generation and
dissipation

Lower heat generation due
to stable chemistry and
efficient heat dissipation

Higher heat generation
requires more robust
cooling systems

Specific Heat Capacity

Higher, which helps in heat
absorption and delay
temperature raise

Lower that leads to quicker
cell temperature increases

Thermal Management
System

Less complex or extensive
system required

More complex and
advanced system are
required
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Aspect LFP

Lifecycle and Aging Effects

Less affected by thermal

cycling and greater stability
in performance over time

NMC

Sensitive to high

temperatures leading to
faster degradation

Safety Mechanisms

Inherently safer with a
lower risk of thermal
runaway

Often includes advance
BMS with thermal
monitoring and
management to prevent
overheating

End-use application

Suitable for applications
where safety and thermal
stability are priorities

Preferred in high-energy
density applications where
temperature control can be
managed.

Energy density (Wh/kg)

90 - 160 (160 - 180)

150 - 260 (NMC-111: 150
- 180, NMC-532: 180 -
220, NMC-622: 220 - 260,
NMC-811: 260 - 280)

Volumetric energy density
(Wh/1)

(320 - 360)

(NMC-111: 300 - 450,
NME-532: 450 - 500,

This

copied document to be made avail

for the sole purpose of enabling

NM(-622: 550 - 650,
[-811: 650 - 700)

Cycle life

P
The

20 OdEB 500 )and review as

pITlrt of a planning process under they 5

purpose which may breach any

1,000 - 2,000 (NMC-111:

0, NMC-532: 1,200,

anning and Environment Act 1987NM(-622: 1,200, NMC-
> document must not be used for angq 1

1,000)

Safety

Safer duectpytighical and
thermal stability

Lesg safe due to higher
susgeptibility to thermal

runaway

B.2.6

A Li-ion battery consists of one or more cells, wiring, BMS, thermal /

management or cooling system (where required), and external contacts on the
case. The BMS provides the following capabilities:

a)

battery so that it operates within its safe limits.

b)
c)

charging, and the like.

d)

B.2.7

Monitors the State of Charge (SoC) and State of Health (SoH) of the Li-ion

Balancing the charge of the Li-ion cells, so that an even distribution occurs.

Protects the battery and manages layers of safety from overheating, over-

Communicating data to monitoring and management site.

(Best, et al., 2023) notes that the charger plays a significant role in the

performance and reliability of the Li-ion battery system. This is especially the
case in small devices, where the charge may undertake some of the BMS actions
whilst charging the device / Li-ion battery.
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B.2.8 Figure B.7 from (Best, et al., 2023) provides a list of common standards
available to classify resistance of the Li-ion cell to different types of ‘abuse’.

EC Ul

alBED-2  6FE19 1642
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Figure B.7: Existing standards and methods of abuse to Li-ion cells

B.3 Uses and configurations of Li-ion Batteries

B.3.1 Figure B.8 from (Kozich & Dairo, 2023) presents the major components within a
BESS unit. BESS units generally have the most complex and developed Li-ion
battery structure / support systems.

B.3.2 EV are slightly less complex due to their smaller Li-ion battery capacity, which is
generally between 30 - 1,000 V (AC) or 60 — 1,500 V (DC) (Fire Rescue New
South Wales, 2024).

B.3.3 Portable Li-ion batteries found in items such as mobile phones and laptops have
simpler structures and the lowest quality battery cells compared to those used in
electric vehicles and BESS units (Fire Rescue New South Wales, 2024).
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B.3.4 For E-bikes, E-s¢ooters and similar devices, Table B.6 symmaries the USA and
European standards for E-bikes and E-scooter (Underwriters Laboratories, 2020).

Table B.6: Standards associated with E-bikes and E-Scooters
E-scooters and similar devices

Safety USA: UL 2849 - Electrical USA: UL 2272 - Electrical Systems
systems for E-Bikes of Personal E-Mobility Devices
EU: EN 15194 not as EU: EN 60335-1 covers hoverboards
developed or complete as UL but UL 2272 more complete and
2849 wider coverage

Battery Safety | USA: UL 2271 - Batteries for use in Light Electric Vehicles (LEV)
Applications

EU: EN 15194:2017 refers to IEC/EN 62133 and EN 50604-1 for
battery safety.

IEC/EN 62133:2017 covers safety for secondary cells and batteries
containing alkaline or other non-acid electrolytes.

EN 50604-1 covers secondary lithium batteries for light electric
vehicles.
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B.4 Thermal Runaway and Fire

B.4.1 (Electric Power Research Institute, 2022) notes that thermal runaway is an
irreversible failure of a Li-ion cell that leads to the production of flammable
gases. A thermal runaway can lead to:

a) Ignition of unmixed flammable gases that results in a fire, or

b) Ignition of the flammable gases mixed with air within a confined
environment that results in an explosion.

B.4.2 Thermal runaway of a Li-ion battery does not always result in a fire. This can be
seen in the Surprise, Arizona fire, where a rack of Li-ion cells went into thermal
runaway within a sealed container. This generated an environment rich in
flammable gases which lacked oxygen. When the fire fighters opened the door to
the container, oxygen was introduced which led to an explosion (Electric Power
Research Institute, 2022).

B.4.3 Underwriters Laboratory (UL) highlights that a thermal runaway event is when
the heat generated within a cell is greater than can be dissipated into the
surroundings (Underwriters Laboratories, 2023). This can be caused by:

a) Environmental - including excessive heat, charging in cold environment, and
chemical exposure, such as sea water.

b) Mechanical - Li-ion cell exposed to dropping, crushing, indenting, shocking,
vibrating, impacting, or penetrating.

c) Electrical Overcharge — The charging of the Li-ion cell done at a voltage
above what it is designed for.

d) Electrical over-discharge - a cell’s voltage falls below the discharge voltage
limit governed by the cell design, which causes copper to dissolve from the
anode and create paths for a short circuit.

e) External short circuit — Cell heated via joule or resistance heating to the
point of thermal runaway occurring.

f) Design and Manufacturing — The cell / rack containing loose parts, electrode
misalignment, burrs, tight tolerances, and contamination.

B.4.4 It is noted that the SoC of the Li-ion cell determines the cell response in a failure
event. Low SoC is unlikely to lead to flaming combustion.

B.4.5 Figure B.9 from (Ervo, et al., 2024) presents a flow diagram for the factors
which are connected to thermal runaway as well as fire or explosion outcome.
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B.4.6 In (Mylenbusch,|et al., 2023) it is highlighted that a therjmal runaway can result
in a large-scale, short-duration subsonic deflagration (vapour cloud explosion).
Although not a true explosion, such events can cause deaths, injuries, and
equipment / structural damages. A deflagration can also be represented by a jet
fire due to the energetic venting of gas from the Li-ion cell.
B.4.7 (GHD, 2023) also notes the risk of cyber attack to Li-ion battery systems
associated with BESS units. This is also a vulnerability to EV and similar systems.
B.4.8 (Wang, et al., 2024) notes that the underlying degradation and gas-generation
process within a Li-ion cell is similar to ‘pyrolysis’ of a common combustible
solid. The notable difference is that thermal runaway within a Li-ion cell is self-
sustained, whilst pyrolysis requires continuous thermal input.
B.4.9 (Peng, et al., 2019) investigated thermal runaway of LFP Li-ion cell via the

application of radiant heat. The cell that was used had a capacity of 60 Ah and
was in a prismatic battery form. As noted in that article, thermal runaway of a
Li-ion cell to fire can be considered to have five stages, these are:

a) Stage 1: Solid electrolyte interphase (SEI) layers decompose and release at
a temperature range 80 — 120°C. After this the lithium in the anode reacts
with the electrolyte. At around 170°C the separator melts, which accelerates
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the exothermic reaction. The battery expands due to increase internal
pressure. At maximum expansion flammable gases are released from the
cell. In the testing there was a spark to ignite these flammable gases. The
time period to reach this ignition is related to the SoC and the incident heat
flux, although the heat flux was the dominant factor.

b) Stage II: The electrolyte keeps decomposing as well as the cathode. This
results in the release of oxygen. The flaming combustion is steady, no jet
fire.

Cc) Stage III: The separator losses its entire integrity. Therefore, the cathode
and anode have direct access to each other. This results in large humber of
short circuits. A large amount of gas is produced and ejected from the cell,
which results in jet fires. The size of jet fires is related directly to the SoC.

d) Stage IV: The fire becomes stable again, whilst flame height is at its largest.
This is because the electrolyte is burning and therefore the heat release rate
is also at its highest.

e) Stage V: Flame weakens and extinguishes due to burn out. The burn out
duration is inversely proportional to the SoC.

B.4.10 Table B.7 from (Peng, et al., 2019) provides the ignition time for different SoC
and incident radiant heat.

Table B.7: Ignition time for LFP Li-ion cell under different incident heat fluxes

Ignition time (s)

SoC (%)
6.5 (kW/m2) ‘ 8.8 (kW/m2) 11.1 (kW/m?2) ‘
0 1107 590 361
50 1060 543 346
100 977 531 337

B.4.11 Figure B.10 from (Peng, et al., 2019) presents the different surface temperature
of the LFP Li-ion cell due to different SoC during incident heat flux. Figure B.11
provides a comparison of surface temperature of a LFP Li-ion cell at 100% SoC
undergoing different incident heat flux. As can be observed in this second case,
the maximum temperature slightly decreases with decreasing incident heat flux,
but the duration to reach the maximum surface temperature increases with
lowering of the incident heat flux.
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Figure B.11: Surface temperature curves for 100% SoC LFP Li-ion cell

B.4.12 This five-stage model will be the framework used in developing the fire safety
strategy.

B.4.13 The following reviews published results for thermal runaway in Li-ion cell /
batteries focus on LFP and NMC chemistry. What can be noted is that although
general behaviours are common the exact temperature, duration and so on are
often dependent on how the thermal runaway event is initiated.

B.4.14 (Sturk, et al., 2015) investigated both LFP and NMC Li-ion chemistries against
realistic vehicle crash scenarios. From this work it is noted that it is hard / non-
conservative to draw conclusion or expected response of a large complex Li-ion
system based on single or small assembly Li-ion cell testing.

B.4.15 It was also noted that the charge state of individual Li-ion cells in a bunch
impacts the bunch total heat release rate (Sturk, et al., 2015). Additionally,
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where more Li-ion cells in a bunch are at 100% SoC leads to a longer duration to
reach the peak heat release, which has a lower value compared to just one Li-ion
cell at 100% SoC.

B.4.16 (Wang, et al., 2019) investigates the fire behaviour of LFP and NMC Li-ion cells.
It was noted that LFP generated more jet fires, whilst NMC were more likely to
present as splash sparks, explosion, and gas / smoke ejections. Generally, it was
observed that Li-ion batteries catch fire with an average surface temperature of
150°C. The maximum average surface temperature during the event were
535.3°C for LFP and 658.7°C for NMC. The normalised heat release was
determined to be 2.304 kJ/g for LFP and 3.133 kJ/g for NMC.

B.4.17 Additionally, the maximum surface temperature increase is of 18.04°C /s for LFP
and 64.84°C/s for NMC (Wang, et al., 2019). The decomposition temperature of
the Solid Electrolyte Interface (SEI) occurs between 80-120°C. Around 100°C
combustible gases will be released due to electrolyte decomposition. The
separator melts between 135 and160°C, whilst the cathode decomposes above
200°C.

+aHous Li-ion cell

B.4.18 Table B.8 provide
chemistries, (Mdj

I 24). .
g'C(e)E)i%d’d%gum%nt to be made available

Table B.8: Characteristics p%ﬁfeﬂ? BHBER-sbRFrae
Li-ion cell State of ‘ HK f Maximum Time to
chemistry charge (%) flame ignition (s)

temperature
(°C)

LFP - 50 Ah 975.8

LFP - 22 Ah, 3.7 66 or 100 12.3 943.1 536
V
LiNio.5C00.2Mno.302 100 - 660 932
/ graphite cell
LFP - 243 Ah 100 88.5 895.8 2,336
NCM - 2 cells 100 - Cell 1 - 636.8 Cell 1 - 392

Cell 2 - 693.2 Cell 2 - 159
after cell 1

B.4.19 (Shen, et al., 2023) notes that during thermal runaway, the cell temperature at
thermal runaway is just over 300°C for LFP, and between 549°C and 842°C for
NMC.

B.4.20 Figure B.12 from (Shen, et al., 2023) provides a brief description on thermal
runaway between LFP and NCM.

ADVERTISED
PLAN

RED Fire Engineers | 16/09/2026 | Report No. JV26-00221 - Draft B-11 | Page




Preliminary Hazard Assessment ‘ 165 Williamsons Road, South Morang VIC 3752 “

70°C—90°C 90°C—260°C 260°C—350°C 350°C—440°C _ Reaction Sequence

[owtcat s r by
_________ i - - e
LiFePO, is s relatively safe cathode PRSI chadhamngills)
material, and the safetyimprovement || g
can be attributed to the strong partial [ —-——
covalent nature ofthe 3 palyanion I e

L4

| T
‘With the increase of temperature, the ™ a

H; binder PYDF would react with Li and m i m
: 1:Ni is the least stable element with the
and react with the electrolyte, rele : largest and fastest reduction from Ni**

LPF[175-190°C), NCM (175-200°C) Ni** during thermal decomposition
2:Mn is the most thermally stable element, |
which can improve thermal stability. |
3:Co plays an important role in maintaining |
: good thermal stability, through extending |
WigFePO,—Fe: POy + 20 the combined temperature range of |
< LiMn,0,_ and Mn; 0, _type spinel :

phases

Figure B.12: Gas generation and phase changes associated with thermal
runaway of LFP and NCM Li-ion cells

B.4.21

B.4.22

B.4.23

B.4.24

B.4.25

(Rappsilber, et al., 2023) provides a summary of various thermal runaway tests
on Li-ion cell. From this review it is noted that the total heat release ranged
between 2.0 and—12-0-13 M h—and-peaktheatrelease+ate ranged between

0.006 and 2.8 k leivshcggfea (II{)-CISI%eCl?tI It'o be made available

(Saucer, et al., 2024) ft(ﬁsf/gsg@ggpplﬁigfﬁ?%f}:&%i\&%y effljent gas (TREG)

associated with an By, i ¢f 9pnagsnbprasefounddihale TREG could form an
explosive atmosphePRéatimatgroul dEposemidmtesttttd8afety| of life and the structure.

Figure B.13 predentdenloqrmntevst hdmised JoeAsdessure associated with the

bag experiments. For wl&%smﬁéﬁ%'pﬁthm%w overpressure was calculated
to be 0.0046 kPa/L with an impuise 01535 kPa.ms/L.

In (Liu, et al., 2024) Li-ion cell was heated by heat flux at different locations of
the cell, as shown in Figure B.14. Figure B.15 presents the outcome, which
shows that bottom heat flux application resulted in the highest temperature rate,
whilst heat flux applied to the side resulted in the fastest heat flux.

Figure B.16 shows that physical parameters change as a battery goes into
thermal runaway (Liu, et al., 2024). As can be noted, temperature rises and
plateaus, whilst gas emission initiates.

As noted in (Mayonado, et al., 2024), in UL 9540A testing and other destructive
testing of Li-ion cells there can be a significant variation between heat release
rate and then vent gas depending on the failure mode. The UL 9540A test does
not meet the historically assessment conducted for fire or explosive hazards as
well as does not represent the completely bound worst case failure scenarios.
Specifically, the main limitations of the UL 9540A are the lack of:

a) Full-scale fire testing,
b) Testing fire suppression systems, and ADVERT'SED

c) Testing of the explosive control system. PLAN
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B.4.26 Therefore, (Mayonado, et al., 2024) considers a full-scale propagating failure is a
plausible event over the lifespan of the BESS site. (Mayonado, et al., 2024) also
notes that in 2018, FM Global and NFPA conducted a BESS unit test of a single
125 kWh unit, which generated a 10 MW fire. In this testing it was demonstrated
that a sprinkler of 0.3 gallons per minute per square foot (12.2 L/(min.m?)) was
unable to extinguish the fire or stop propagation to adjacent unit within 3 feet

(0.91 m).
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Figure B.14: Front, bottom, and side application of heat flux onto a Li-ion cell
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Figure B.16: Physical parameter response to an Li-ion cell going into thermal

runaway

B.4.27 Figure B.17 from (Mayonado, et al.

, 2024) demonstrates that the arrangement

of the cell can impact the heat release rate and therefore its ratio of total heat
release to electrical energy of the Li-ion cell. As such the application of generic
Li-ion cell to a BESS unit fire behaviour may not be accurate or conservative. As
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an example, FM Global conducted a full-scale test and comparison between Li-
ion cells with different configurations and cell chemistries. From this the ratio of
total heat release to electrical energy of the unit was of the order 25, whilst on
average the ratio was 9.
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Figure B.17: Average heat release metrics across Li-ion Battery Chemistries and
Form Factors: (a) Peak Heat Release Rate (PHRR) and (b) Total Heat Release

(THR) ration to Electrical Energy (EE) (Mayonado, et al., 202
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Fully developed Li-ion unit fires demonstrate a fast or ultra-fast t2 growth once
flaming combustion has occurred. These fires within BESS units generally
become oxygen-limited due to the rate of smoke and gas generated. Therefore,
upper flammability limit can be exceeded for some flammable gases emitted
(Mayonado, et al., 2024).

As the Li-ion cells which have entered thermal runaway burn out, decay of the
fire event occurs. During this decay phase phenomena relates to ‘stranded
energy’ and re-ignition” are outcomes of the chemical and electrical origins of
thermal runaway. These phenomena and that flammable gases may be in
concentration above the upper flammable limit means there is a significant
backdraft hazard associated with this BESS unit. For this reason, systems that
comply with NFPA 68 and NFPA 69 alone may not be suitable (Mayonado, et al.,
2024).

In (Qi, et al., 2025) the critical surface temperature associated with thermal
runaway was investigated. The outcome was for LFP (346°C) > sodium ion
Battery (NIB) (292°C) > NCM523 (290°C) > NCM622 (281°C). It was also
determined that NIB have the lowest thermal runaway trigger energy of 158 kJ,
while LFP the highest 592.8 kJ.
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B.5 By-Products
B.5.1 Across the Li-ion chemistries the following are common emitted gases:
a) Volatile gases
e Hydrogen (H2)
e Short hydrocarbon, such as methane (CHa4), ethane (CzHs), ethylene
(C2H4), and Propane (CsHs)
e Polycyclic aromatic hydrocarbons . . .
. This copied document to be made available
e Acrolein (C3H40) .
for the sole purpose of enabling
e Benzene (CeHs) its consideration and review as
part of a planning process under the
b) Smoke Planning and Environment Act 1987.
The document must not be used for any
e Carbon dioxide (CO2) purpose which may breach any
e Carbon Monoxide (CO) copyright
e Soot
e Hydrogen cyanide (HCN)
¢ Nitrogen Oxides (NOx) ADVERT|SED
e Sulfur Dioxide (S02) PLAN
e Ammonia (NH3)
e Polychlorinated dibenzodioxins (PCDDs)
¢) Acidic
e Hydrogen fluoride (HF)
e Phosphoryl fluoride (POF3)
e Hydrogen Chloride (HCI)
e Hydrogen bromide (HBr)
B.5.2 Table B.9 provides a summary of vented gas during thermal runaway for
different Li-ion cell chemistry, from (Shahid & Agelin-Chaab, 2022).
B.5.3 (Shahid & Agelin-Chaab, 2022) proposed a linear relationship between Li-ion
(NMC) cell capacity and volume of vented gas was developed, see Figure B.18.
B.5.4 Oxygen is not mentioned as a by-product with current Li-ion chemistries due to
the low amount that is emitted. All that is noted comes from (Mylenbusch, et al.,
2023) in that LFP chemistry do not emit Oz below 450°C, whilst for NMC this
occurs around 150 - 250°C.
B.5.5 As with temperature parameters for thermal runaway, the following review of

papers on by-products related to Li-ion thermal runaway and fires presents a
level of variability. This is because outside of chemistry, how the test was
conducted can influence the outcome.

Table B.9: Comprising of gas emission during thermal runaway

Type H2 (%) CO (%) CO02 CH4 C2H2 C2H4 C2H6
(%) (%) (%) (€)) (€))
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b

LFP 23.34 4.5 25.39 5.9 0.08 3.26 1.29
NMC 1 12.39 30.3 13.22 10.5 0.0026 0.1 0.16
NMC 2 12.54 28.06 19.91 12.9 0.0027 0.16 0.21
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Figure B.18: Volume of vented gas compared to Li-ion cell capacity

Figure B.19 from (Maloney, 2016) shows the total gas emissions from a Li-ion

18650 cell during thermal runaway, with respect to SoC, whist Figure B.20 gives

In (Shen, et al., 2023) it was observed that during thermal runaway LFP Li-ion

cells emitted significantly more H2 than NMC Li-ion cells, i.e., 50% vs 22%.

(Rappsilber, et al., 2023) investigates the emission of HF from LFP Li-ion cells of

different arrangements and SoC. The results are presented at Figure B.21.

B.5.6
the breakdown for flammable gases.
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Figure B.19: Gas volume emitted from 18650 LiCoO2 cell
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Figure B.20: Flammable gases emitted from LiCoO2 18650 cells, where THC is
total hydrocarbons emissions
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Figure B.21: HF released from LFP cells with respect to SoC and arrangement

B.5.9 (Bordes, et al., 2024) notes that during thermal runaway / fire events of a Li-ion
cell / battery that potentially harmful components can be emitted. The emission
of by-products from a Li-ion cell / battery may be anywhere within the full
spectrum of physical states, i.e., liquids (electrolyte leak or ejection), gases,
vapours, or solid aerosols. Often the emission of liquids / solids includes metals
and their oxides, salts, or solvents. This is critical as water is often the only
extinguishment medium that fire brigades have. Therefore, the potential
environmental consequence of this contaminated water needs to be assessed.

B.5.10 The assessment of the management of contaminated water is practical for fixed
sites, such as BESS facilities. Whilst for EVs on the road, if contaminated water
containment is to be undertaken, it may be necessary for the fire brigade to
make ad-hoc arrangements for water containment during suppression activities,
then alert the appropriate environmental authority to attend site to test and
direct clean up activities.

B.5.11 (Bordes, et al., 2024) conducted three similar tests on NMC Li-ion cell to
determine the concentrations of emitted by-products. Table B.10 provides the
outcome.
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Table B.10: Concentration of by-products from NMC cells
By-product ‘ Test 1 ‘ Test 2 Test 3

Halogen and Metals

F- (mg/L) 142 91.6 93.7
CL- (mg/L) 33.4 36.5 203
Al (mg/L) 74.2 29.3 73.9
Co (ma/L) 0.42 12.8 7.07
Cu (mg/L) 0.3 0.26 4.18
Fe (mg/L) 5.92 4.59 0.3
Li (ma/L) 44.5 27.8 360
Mn (mga/L) 1.22 17.0 5.82
Na (mg/L) 15.6 16.3 26.2
Ni (mg/L) 3.25 49.0 40.1
P (mg/L) 201 113 5.8

Poly Aromatic Hydroc ﬁllaso c'?)?)ied document to be made available

Naphtalene (ng/L) 1917*3195016 purl)ose of elzl}élzl.& 3114.6
Acenaphtylene Al | &t 1193.4
(ng/L) Plannlng an nt Act 1987.
The docume P:L‘ m used for any
Methyl-1- p#@pdse which may bread&pP@n$ 667.1
naphtalene (ng/L) copyright
Methyl-2- 26372 Below 16 2058.4
naphtalene (ng/L)
Acenaphtene (ng/L) 34.1 110.6 275.7
Fluorene (ng/L) 74.1 752.3 1055.0
Phenanthrene 360.9 3026.8 2581.6
(ng/L)
Anthracene (ng/L) 10.6 330.5 303.3
Fluoranthene (ng/L) 57.7 1280.9 349.8
Pyrene (ng/L) 45.1 1279.8 20.5
Methyl-2- 7.3 45.1 21.3
fluoranthene (ng/L)
B(a)A (ng/L) 24.8 185.7 131.8
Chrysene (ng/L) 32.5 212.3 40.8
Retene (ng/L) 104.9 170.7 19.8
B(e)P (ng/L) 7.5 306.3 50.4
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By-product Test 1 Test 2 Test 3
B(j)F (ng/L) Less than 20 106.3 Less than 20
B(b)F (ng/L) 34.6 259.6 5.8
B(k)F (ng/L) 8.3 81.0 8.2
B(a)P (ng/L) 13.0 163.9 20.8
D(a.h)A (ng/L) Less than 2 36.7 4.5
Benzo(ghi)P (ng/L) 13.3 169.6 4.1
Indeno (ng/L) 35.2 162.1 11.8
Coronene (ng/L) 4 54 Less than 2
Organic Carbonates
DMC (ug/mL) n/a n/a n/a
EMC (pg/mL) 138 59 n/a
VC (pg/mL) n/a n/a n/a
DEC (pg/mL) /4 T/ a n/a
FEC (ng/mL) This copiegl document to be madg ayailable n/a
for the sole purpose of enabling
EC (pg/mL) it Gady si depatiop-ang e vicipd s n/a
PC (ng/mL) Planffg anggpvi “ 987. n/a
The document must not be used for any
purpose which may breach any
) coPyright i .
B.5.12 Figure B.22 form (Mayonado, et al.; 2024) demonstrate the impact of Li-ion cell

chemistry and form on the total emission of gas in Litres.

B.5.13 Finally, from (Qi, et al., 2025), the dominant combustible gases from NCM622
and NCM523 are carbon monoxide, whilst for LFP and NIB hydrogen gas
dominates, see Figure B.23.
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Figure B.22:Average total cell gas generation volumes across Li-ion cell
chemistries and form factors: (a) reported unit of L/Wh and (b) reported unit of

L/Ah
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Figure B.23: Normalised gas composition comparison for thermal runaway

B.6 Frequency

Criteria for Li-ion battgry fire assessment

This copied document to be made available

B.6.1 (Fire Rescue Ney Sout]iar\/y@é%lezlgg@)%o&pgnt‘{mﬁ,g/vhen h site contains at least
25,000 kg lithium battasiesrsidisatistosagecvekandling, [clause 361 of the NSW
WHS Regulations, 20apt ief topbenims errvensedndighzs, 000 kg covers lithium-ion,
lithium-ion ponrnerPE\ﬁ‘d“ﬁ&?ﬂﬂwEﬂ%"Fb‘? F\‘ﬁé‘i‘ﬂgﬁerleﬂ plus EVs associated
. . g ocument must zg&y
with the site. To|mee e reguiremen aHse 361 offthe NSW WHS
] pur ic m reac _
Regulation 2017}, an emergency&lﬁﬂ, ghtto be developed n accordance with
clause 43 of the[NSW WHS Regulation 2017 and submittfed to FRNSW.
Additionally, an emergency services information package is to also be developed

and issued to FRNSW.

B.6.2 Currently in Australia this is the clearest guidance for when Li-ion battery
systems need to be considered as a particular hazard. Therefore, when
conducting a risk-based assessment the likelihood or the frequency of the
incident occurring needs to be determined.

Frequency of incidents

B.6.3 Itis noted in (Electric Power Research Institute, 2024) that most BESS site
failures relate to system integration rather than the BESS unit themselves. It is
noted that system integration includes an up-to-date emergency response plan
and regular drills that include the local first responders.

B.6.4 Where an incident does relate to the BESS unit itself, this is more likely to occur
during installation / construction of the site, see Figure B.24 from (Electric Power
Research Institute, 2024).

B.6.5 A well-documented example of fire during commissioning is the Victorian Big
Battery fire. It was found to have been exacerbated by the “telemetry systems,
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fault monitoring, and electrical fault safety devices [being] disabled or operate
with only limited functionality. This prevented some of the safety features of MP-
1 from actively monitoring and interrupting the electrical fault conditions before

escalating into a fire event.” (Blum, et al., 2022).
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Figure B.24: Age of BESS facility at time of incident, ERPI data 2011 - 2024

B.6.6 This is best managed by a well-trained construction workforce, and ensuring

critical componeptry is operational and not isolated.
This copied document to be made available

B.6.7 From (Electric Ppwer Resdbectoleristitones dopehling noted that by 2022 there
had been 56 stafionary'® %?ﬁ'?%gﬁé‘?gifﬁyées"."?ﬁis repprt then reviews Li-ion

a plannin

cells in use and :onﬁ%l;te(:ng %la\itntvﬁl§rfg?§fgl§1cl(:i§;gt§1§erm ne a failure rate of 1 in

nn onm

40 million per Liriomgelovgaistihabordd Reusalgs-that this statistic is based on
part of older Li-ipn cellpalposistyiyishhichy Werechnare likely to experience thermal
runaway / fire. It is noted that SixPSidehé targets a failure rate of 1 in 3.4 million
items (Mylenbuseh; = ilure rate is within a

maghnitude of that expected.

B.6.8 Figure B.25 from (Electric Power Research Institure, 2024) provides a breakdown

of the failure / incidences at BESS sites.
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Figure B.25: Breakdown of BESS failures by root cause
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	1 Introduction
	1.1 Background
	1.1.1 RED Fire Engineers Pty Ltd has been appointed by Legacy Project Management Pty Ltd to develop a Preliminary Hazard Assessment (PHA) for the proposed project.
	1.1.2 This project involves the development of a new data centre facility. The site consists of 23 data halls with a total IT capacity of approximately 200 MW. Twelve of this data halls have a floor area of 607.5 m2 and IT capacity of approx. 6.8 MW, ...
	1.1.3 The purpose of this PHA is to review potential hazards associated with the facility with a focus on offsite risks to community safety. In short, the focus of the PHA is on how loss of control (LoC) events (failures) on site can result in offsite...

	1.2 Report Applicability
	1.2.1 This report reviews the potential hazards associated with the facility as described in Section 3 with a focus on offsite risks to community safety (societal hazards) from events such as fire, explosion, or toxic release. The intent of this repor...
	1.2.2 As a PHA, this report provides analysis of the hazards but is based on preliminary information, therefore this report also provides recommendations for further reviews and analysis as the design progresses, where appropriate. Similarly, as a PHA...
	1.2.3 The aim of the PHA is to act as both a screening tool and initial hazard analysis for the site. The study aims to evaluate relevant safety measures in accordance with applicable regulations and standards. As this is a greenfield site, the assess...
	1.2.4 The findings and opinions expressed within this report are based on the input information provided by Legacy Project Manager Pty Ltd and are applicable only to the detailed circumstances envisaged herein. The recommendations consider compliance ...
	1.2.5 This report is intended for use by Legacy Project Management Pty Ltd as a Preliminary Hazard Assessment for the specified site. The report must be updated if any changes to the site arrangement affect the information relied upon in the preparati...

	1.3 Applicable Legislation
	1.4 Stakeholders and Documentation
	1.4.1 The stakeholders and referral authorities associated with this project are listed in Table 3.
	1.4.2 The relevant documents and drawings on which this report is based are listed in Table 4.
	1.4.3 Citations and references used throughout this report are listed in Section 8.

	1.5 Assumptions & Limitations
	1.5.1 The findings and opinions expressed within this report are based on the information provided by Legacy Project Management Pty Ltd and are applicable only to the detailed circumstances envisaged herein.
	1.5.2 This report is intended for use by Legacy Project Management Pty Ltd to understand how offsite risks at this site can be managed in line with safety legalisation and associated code of practices plus relevant standards. The report must be update...
	1.5.3 This Preliminary Hazard Assessment is not intended to demonstrate that the operators OHS obligation have been discharged. However, it may naturally assist in the overall development of the operator’s approach to safety and in meeting their oblig...
	1.5.4 Whilst RED Fire Engineers has used reasonable care and judgement in performing the PHA, an incident with a severity exceeding the design inputs may still occur. It is impossible to have ‘zero risk’ or be ‘risk free’. Regardless of what measures ...
	1.5.5 Any substitution of nominated safety measures, protection equipment and/or products nominated in this report without prior approval of RED Fire Engineers Pty Ltd may render this report invalid, and RED fire Engineers Pty Ltd should be contacted ...
	1.5.6 The focus of the PHA process is on life safety, and on understanding the physical consequences of hazardous events. No consideration has been made for reputational damage, operational continuity, or any loss.

	1.6 Glossary and Abbreviations
	1.6.1 Table 5 provides a glossary and list of abbreviations used in this document.


	2 Scope of Report
	2.1 Scope
	2.1.1 The scope of this Preliminary Hazard Assessment (PHA) is limited to the potential hazards associated with the SM2 Data Centre. Specifically, this report considers fire, explosion, and toxic release risks that an incident on the site may pose to ...
	2.1.2 As per Hazardous and Offensive Development Application Guidelines – Applying SEPP 33 (SEPP33-GL) the purpose of the PHA is to:
	2.1.3 Whilst SEPP33-GL, as quoted above, indicates the need to “quantify the analysis”, it is important to recognise that the detailed HIPAP documents and multi-level risk assessment guidelines clearly indicate that not all hazards require quantificat...
	2.1.4 From the hazard identification process and discussions with the project team, Table 6 has been developed which has the agreed hazard locations/sources considered in this PHA. These may represent pieces of equipment, processes, storage of materia...

	2.2 Methodology
	Identification of Hazards
	2.2.1 This list of hazard sources has been agreed with the project team through the development of this document.
	2.2.2 The hazard identification (HAZID) process is carried out through review of the site documentation, research of relevant equipment, processes, and chemicals, and consultation with the design team.
	2.2.3 For this project, a draft PHA was developed with a HAZID table, as found in Section 4. The draft PHA was then issued to the client and design team for review.
	2.2.4 Each hazard identified was given a specific HAZID for traceability and categorised based on the type of loss of control event.
	Consequence Assessment
	2.2.5 As the focus of a PHA is offsite hazards, each HAZID was identified and reviewed to determine whether that hazard was likely to have the potential for an offsite effect, and therefore require consequence analysis, or whether that hazard was prim...
	2.2.6 HAZIDs which had a potential for an offsite effect were then carried forward for consequence analysis.
	2.2.7 Whilst the PHA focused on offsite hazards, it is recognised that avoidable risks should generally be avoided, including hazards which only pose an on-site risk. Therefore, these have been highlighted to the design team and are expected to be car...
	Likelihood Analysis
	2.2.8 Where the consequence analysis demonstrates that there is potential for a significant offsite hazard, the HIPAP framework requires the consideration of how often that event is expected to occur to determine the risk. This may be qualitatively or...
	2.2.9 In order to determine the risk to the site, this likelihood has to be established in some form, as risk is the product of the possibility of occurrence of an event and the consequence of that event. This process includes consideration of probabi...
	2.2.10 For this project, the first step of the likelihood analysis was to review the consequence analysis and the probability of wind conditions, as wind was the primary factor in determining if an offsite impact would occur. Subsequently, historical ...
	Risk Assessment
	2.2.11 The off site risk assessment, produced from the consequence assessment and the likelihood analysis, against the relevant qualitative and quantitative criteria for risk to people, property and the biophysical environment. Generally, individual r...
	2.2.12 Sensitivity analysis to the inputs of the risk assessment to be undertaken to demonstrate the impact on risk assessment based on small changes. In the risk assessment description major contributors to the risk assessment outcome to be noted,
	2.2.13 The risk assessment is to be updated based on proposed control measures and description of the expected impact from the control measures.
	2.2.14 Where quantitative criteria have been used in the risk assessment, the comparison is direct. Whilst qualitative criteria based risk assessment will be present with additional description and consideration of HIPAP 4, (NSW Department of Planning...
	2.2.15 In complex site risk assessment, will include discussion on alternative control measures, locations, and site operations.


	3 Description of Facility
	3.1 Locational Context
	General Site Information
	3.1.1 Figure 1 presents the proposed site locations and its surrounding areas. As can be noted to the north is residential properties, whilst to the south, east, and west are commercial properties. The site itself has two electricity transmission ease...
	3.1.2 Figure 2 presents the site arrangements. As can be seen, in the northern section is the data centre and associated fire water tanks and pumps. Whilst to the south is the substation. This, and the other drawings are still high level and will be r...
	3.1.3 Figure 3 presents the basement arrangement for the data centre. Of note on this floor are the 16 diesel fuel tanks, each with a capacity of 110 kL and their associated pumps. Additionally, it is planned that other engineering plant systems will ...
	3.1.4 Figure 4 presents the Ground floor arrangement for the data centre. On this floor there is the office, which includes a loading bay and fire control room. There are seven data halls on this level. There are around 50 battery rooms on this level,...
	3.1.5 To the right side of the data centre is the fire tank and fire pump’s structure.
	1.1.1 Figure 5 presents the 01 floor arrangement, which consists of 8 data halls, plus battery rooms and diesel generators.
	1.1.1 Figure 6 presents the 02 floor arrangement, which consists of 8 data halls, plus battery rooms and diesel generators.
	3.1.6 Figure 7 presents the roof floor arrangement, which consists of various plant spaces.
	3.1.7 Figure 12 presents the section profile of the data centre, which shows that the basement has a height of 5.5 m, whilst the ground, 01, and 02 floors have a height of 7 m.
	3.1.8 Across the 23 data halls there is expected to be around 5,000 server cabinets. With each cabinet energy density being 40 kW, then the total data hall energy load is 200 MW.
	3.1.9 The mechanical service corridor on each level will house various service systems, including the across the three floors 154 battery room. This area may not be completely air sealed to the outside.
	3.1.10 The GenSet area is opened on the external wall side of this area. Across the three floor there are 105 diesel generators.
	3.1.11 Based on the preliminary report by Orbe, the project fire safety engineer, the data centre has a surface area of 18,098 m2 and a volume of 470,065 m3. Under the BCA, 2025, (ABCB, 2025), would categories this building as a Class 8. The size of t...
	3.1.12 Each battery room will have dimensions of 4 m x 4.5 m and 4 m in height. Within each battery room will contain one BESS cabinet / unit and associated power distribution system, referred to data centre power system.
	3.1.13 Figure 12 presents the closest off-site receptor, the distances are presented in Table 7.

	Site Processes
	3.1.14 Unlike many other potentially hazardous industries, there is no manufacturing or material processing on site. The data centre provides data storage and analysis.
	3.1.15 To support this process the site considers of substation, emergency diesel generators, and back up battery rooms for emergency power.

	Site activity and staffing
	3.1.16 The site is expected to normally operate with limited staff. During the working hours there will be staff to conduct maintenance operations. After hours staff will be available to response to operational incidences.
	3.1.17 Potentially, there could be around 200 occupants per level or a maximum occupancy of 600 across the building.

	Site Environment Inputs
	3.1.18 The following provided information about the potential hazards associated with environmental events. These are preliminary and to be superseded / confirmed by the relevant specialists.

	Hazard Locations
	3.1.19 Figure 12 presents the hazards locations across the site.

	3.2 L1: External Factors
	3.2.1 The site is located within the outer suburbs of Melbourne, therefore trespassing and vandalism are threats which could result in an incident at the site.
	3.2.2 Additionally, there is a railway line on the eastern boundary, which could result in a large external fire event. Cyber attack site systems, such as the battery rooms or diesel generators, could result in an incident.
	3.2.3 Bushfire and grass fires have been ruled out as a potential threat to the site due to the location.
	3.2.4 There is limited risk of a boundary fire due to vehicle fire could result in an incident at the perimeter of the site.

	3.3 L2: Site Operations
	3.3.1 Operations across the site, including maintenance, can result in an incident at the site. The main focus of this location is the data halls within the data centre.

	3.4 L3: Battery Rooms
	3.4.1 There are 154 battery rooms. The energy storage capacity of each room is 300 kW, without selection of a product it is unknown how many cabinets are proposed yet.

	3.5 L4: Power Transformer
	3.5.1 The site will have two power transformers; each located in a bund that is 25.7 m x 17 m. Three side of this bund will have a fire and blast wall that is around 6 m in height.
	3.5.2 The power transformer is expected to hold around 45,000 kg of combustible oil.

	3.6 L5: Auxiliary Transformer
	3.6.1 There will be at least two auxiliary transformers located within the substation.

	3.7 L6: Neutral / Earth Transformer
	3.7.1 There will be at least two neutral / earth transformers located within the substation.

	3.8 L7: Diesel Generator
	3.8.1 There are 105 diesel generators across three levels, i.e., 35 per level. Each diesel generator has a capacity of 3 MVA. Associated with each diesel generator is a day tank. This day tank is to have a nominal capacity of 1 kL.

	3.9 L8: Diesel tank
	3.9.1 The Diesel tank location includes the 16 tanks in the basement, plus the refuelling zone (outside of the building), pipework associated with the transfer of the diesel fuel, and the fuel pumps.
	3.9.2 The capacity of each diesel tanks is 110 kL.

	3.10 L9: Data Centre Power System
	3.10.1 The data centre power system relates to switchboards and associated systems that manage the power flow from the diesel generators and the battery rooms to data halls.

	3.11 L10: Switchboard and Control Room
	3.11.1 Within the substation there will be a switchboard and control room that manages the power flow from outside of the site to the data centre.


	4 Identification of Hazards
	4.1.1 For the purposes of identifying the hazards at the site three key steps have been undertaken to identify the key loss of control events such as fire, toxic release, or explosion which may pose offsite sties. These are:
	4.1.2 The process of defining the hazard potential of a plant, process, or operation involves identifying hazards and estimating the potential consequences of credible incidents. In accordance with HIPAP 2 (NSW Planning, 2011), several additional fact...
	4.2 Material Manifest
	4.2.1 No complete site manifest exists at this stage of the site development. What is known at this stage of the site development:

	4.3 Hazard Identification
	4.3.1 The Hazard identification process involves reviewing the potential hazard sources on site and understanding how they may act as a source for different types of fire hazards. For the purposes of this fire safety study, various equipment or activi...
	4.3.2 Table 8 presents a generic list of hazardous events, with generalised descriptions. This table is provided for background and greater understanding of the type of hazards which form LoCs across potentially hazardous industries. For simplicity’s ...
	4.3.3 A summary of potential hazards present, both internal and external, is presented in Table 9. These hazards are identified based on the following aspects: the nature and quantities of the materials involved, the characteristics of hazardous event...
	4.3.4 These hazards have also been categorised be ‘Relevance’. A hazard which is not reasonably expected to occur is screened out as irrelevant, as are hazards that are out of scope (typically assessed by others), or have been predetermined not to pos...
	4.3.5 Although, Table 9 sets out all expected hazards associated with the site, only the hazards that impact beyond the site will be assessed in this PHA. All hazards will be assessed in the FSS.


	5 Consequence Analysis
	5.1 General
	5.1.1 Following on from the HAZID process, each hazard has been qualitatively reviewed to determine if the hazard is likely to pose a significant offsite risk. Hazards which may pose an offsite risk have been carried forward for more detailed conseque...
	5.1.2 In some cases, a simple qualitative review of a hazard is enough to demonstrate that the hazard does not pose an offsite risk and therefore does not contribute to the offsite risk profile of the site. In other cases, further consequence analysis...

	5.2 Consequence Analysis Table
	5.2.1 Building on the HAZID word diagram from Section 4, Table 10 presents the hazards identified across the site together with a summary of the corresponding consequence analyses undertaken. Rows representing LoCs which were screened out in Section 4...

	5.3 Tools & Methods
	5.3.1 This section sets out a summary of the tools used for consequence analysis in the following subsections, their general inputs, limitations, and assumptions. Hazard specific inputs are within the relevant subsections, and further information on s...
	5.3.2 The following modelling software and calculation techniques have been used as part of this study:
	5.3.3 The majority of the consequence modelling has been undertaken using GEXCON EFFECTS, which applies methodologies from the TNO [ ] “Yellow, Green, and Purple Books” to provide validated frameworks for fire, explosion, and toxic dispersion analysis...
	5.3.4 GEXCON EFFECTS includes the model "Li-ion battery storage thermal runaway" to estimate the release of toxic substances during a battery thermal runaway. This empirical model relies on data from combustion experiments compiled by (Peter J. Bugryn...
	5.3.5 GEXCON RISKCURVES is a Quantitative Risk Assessment (QRA) software package used to evaluate the risk posed by hazardous facilities, dangerous goods storage, battery installations, chemical plants, pipelines, and similar major hazard facilities. ...
	5.3.6 Assumptions that RISKCURVES analysis is based on:
	5.3.7 Limitations that RISKCURVES is based on:
	5.3.8 FiRE is an assessment tool used to simulate fire behaviour and evaluate its potential impacts on building occupants and structural elements. The software applies two-dimensional finite element analysis (FEA) with dynamic mesh generation to model...
	5.3.9 The Nuclear Regulatory Commission (NRC) Fire Dynamics Tools (FDTs) are a set of Excel-based calculation methods for first principles fire hazard assessment. The tools use established fire-dynamics correlations from sources such as the SFPE Handb...
	5.3.10 The assumptions with these NRC sheets are:

	5.4 Damage Thresholds
	5.4.1 Each type of quantitative analysis carried out has a corresponding set of damages thresholds, related to life safety and the facility. This section sets out these values which are used across different assessments to determine the level of poten...
	5.4.2 The damage thresholds are used to quantify the potential physical effects arising from hazardous events, including thermal radiation, overpressure and toxic exposure impacts. These thresholds provide a measure of the severity and extent of poten...
	5.4.3 Risk acceptability will be assessed separately in the PHA in later section, using the criteria specified within HIPAP 4. Consistent with HIPAP methodology, consequence modelling results have been combined with event frequency analysis to calcula...
	5.4.4 HF exposure in EFFECTS is reported as different sets of contours, each with their own meaning and use for analysis. These contours are summarised in Table 11. All HF contours have been applied assuming occupants are outdoors. Indoor exposures ar...
	5.4.5 The assessment uses AEGL-2 and AEGL-3 contours as the primary consequence metric because the objective is to identify areas where members of the public may experience adverse health effects requiring emergency response actions such as shelter-in...
	5.4.6 The assessment also reports the 1% lethality contour derived from toxic-dose and probit modelling. This contour represents a fundamentally different endpoint, namely the area where the predicted probability of fatality is 1%. The 1% lethality co...
	5.4.7 Accordingly, the AEGL and 1% lethality contours should be viewed as complementary rather than competing metrics. AEGL contours define potential health-effect zones for emergency planning purposes, while the 1% lethality contour defines the exten...
	5.4.8 For blast modelling, the results are also to be reported in various sets of contours, each with their own meaning and use for analysis, these are as described in Table 12, which is partly replicated from HIPAP 6.
	5.4.9 For modelling focused on radiative heat fluxes, the key values for assessment are shown in Table 13.

	5.5 Environmental Inputs
	5.5.1 This section summary of inputs that are used across multiple consequence analyses. These are provided here for simplicity, to avoid repetition.
	5.5.2 For analysis considering wind speeds indicated in Table 14 are considered.
	5.5.3 Wind direction is towards the closest system / adjacent equipment at the site, except for HF emission that is towards the closest off-site receptor. Note in Section 6, a wind rose is used to provide all directional HF dispersion for individual a...

	5.6 L3 Battery Rooms
	5.6.1 Based on the initial screening, the hazards for the battery rooms requiring further analysis from the HAZID table only for gas release (HF).
	L3-GR: Gas Release
	5.6.2 Whilst lithium ion batteries (LIBs) produce many gases when undergoing thermal runaway or combustion, the primary gas of concern for this consequence analysis is hydrogen fluoride (HF) which is a highly toxic, corrosive, and lighter than air gas...
	5.6.3 The determination of how much HF is provided from a cell is complex, as HF is the result of multiple chemical reactions dependent on water, and can be difficult to test for due to its high reactivity/corrosiveness. For the purposes of modelling ...
	5.6.4 The Gexcon EFFECTS default values, considering a Low/Moderate/High/Very High options, are shown in Table 15. This table is from the Gexcon Technical Background document titled Li-ion Battery Storage Thermal Runaway, (Haaften, 2024). This referen...
	5.6.5 HF modelling is sensitive to the intensity of release due to it being easily dispersed. In other words, it is sensitive not only to the volume of gas released, but also to the timescale, with the same volume released over a shorter period being ...
	5.6.6 As the specific battery room  has not been selected, generic fire behaviour of a battery room will be used to determine duration. A typical BESS unit comprising of multiple battery racks that has undergone a large scale fire test generally takes...
	5.6.7 This model has been conducted as a low momentum release at ground level based on Gexcon guidelines. In reality the HF emission would be out of a ventilation system which would dilute the HF as well as emit it with a velocity of around 5 m/s. Add...
	5.6.8 No sensitivity analysis has been conducted as the concentration used in this model is significantly higher than that expected. Therefore, any sensitivity analysis would be to reduce the HF concentration, which would result in a shorter reach of ...
	5.6.9 The input parameters for the HF modelling are presented in Table 16.
	5.6.10 At this site the batteries are located within battery rooms, that are fire rated and fitted with a ventilation system. This ventilation system can be assumed to discharge the HF and air out at 5 m/s (vertically). The HF emission from the batter...
	5.6.11 The analysis has been conducted for no wind, i.e., 0.2 m/s toward the closest receptor, and presented in Figures  and . As can be observed the HF cloud would not impact any habitable buildings.
	5.6.12 The analysis has been conducted for average wind, i.e., 2.4 m/s toward the closest receptor, and presented in Figures  and . As can be observed the HF cloud will impact the residential buildings close to the site. Figures  to  show that as wind...
	5.6.13 Extreme wind event has not been considered as this relates to gust, i.e., non-continuous event, and would disperse the HF faster. In other words, higher wind speed results in shorter downstream HF distribution downstream, but the HF is kept clo...
	1.1.1 These contours show the extent of area expected to be exposed to AEGL-2/3 concentrations based on duration of exposure at intervals of 600 s (10 min), 1,800 s (30 min), and 3,600 s (60 min), plus 1% lethality.
	5.6.14
	5.6.15 The results of the modelling are summarised in Table 17. The model is based on a ground level release, recognising that releasing the HF at high level (as required in the final design) is expected to result in significantly reduced exposure rel...
	L3-GR: Consequence Summary
	5.6.16 Personnel / public within the HF emission cloud for a short period of time are not expected to sufficient a significant injury although hospitalisation should be considered. If trapped or unaware of the incident death could occur, although that...
	5.6.17 The only condition with significant offsite potential is the average wind, however this is measured based on a ground level release, for HF which is a lighter than air gas, given it would actually be ejected from the roof, the effects downwind ...
	5.6.18 Facility damage from the HF emission is expected to be minor.

	5.7 L4 Power Transformer
	5.7.1 Based on the initial screening, the hazards for the Power Transformer requiring further analysis from the HAZID table only for large fire (loss of entire volume of oil within the unit)
	L4-LF: Large Fire
	5.7.2 Large fire event has been based the entire contents of the oil within the Power Transformer, which has been assumed to be 45,000 kg. Additionally, to be conservative the oil is combustible.
	5.7.3 The input parameters for the HF modelling are presented in Table 18.
	5.7.4 Figures 11 to 16 present the radiant heat analysis for the power transformer for no, average, and 10 m/s wind conditions.
	5.7.5 For all three scenarios the fire duration has been determined to be 3,643.1 s (1 hour and 43 s). The flame temperature has been determined to be 958 C and with a height of 18.3 m.
	5.7.6 Table 19 provides a summary of the radiant heat reach for the scenarios.
	5.7.7 No sensitivity analysis has been conducted as three side of the power transformer bund are to be bound by a fire and blast wall, in accordance with AS 2067: 2016, (Standards Australia, 2016). In a sensitivity analysis the volume of oil could be ...
	L5-LF: Consequence Summary
	5.7.8 Based on a fire and blast wall being fitted:

	5.8 L8 Diesel Tanks
	5.8.1 Typically, the storage of large volumes of diesel such as proposed for this site would warrant a pool fire assessment to determine the potential offsite impacts of such a fire. This would be because large pool fires can result in significant the...
	5.8.2 As the site is a vertically integrated data centre, rather than a low rise development, the tanks are inside the building, with no direct line of site to the outside. Without a line of sight, radiation from a tank fire can’t reach the outside di...
	5.8.3 To further provide protection, whilst the design is still under a combination of the following measures is expected to be provided to the 15 x 110 kL tanks:

	5.9 Consequence Summary
	5.9.1 Based on the consequence analysis, a summary of off-site consequences is provided in Table 20. Where events have no off-site consequences, they are coloured GREEN, those with the potential for off-site injury only are coloured YELLOW, and those ...


	6 Individual & Societal Risk Analysis
	6.1 Introduction
	6.1.1 Based on the consequence analysis, the following hazardous event has/have a potential significant off-site risk:
	6.1.2 These events have been carried forward for further analysis to determine the individual and societal risk they may pose. This is done by determining the number of people likely to be exposed to the event, and the frequency of the event. In some ...
	6.1.3 For instance, where an event only reaches a roadway off-site, in a remote area (no pedestrians), depending on the type of event both the probability and duration of occupation is necessary to determine the overall risk, in addition to the likeli...
	6.1.4 A risk curves model has been developed to show the individual fatality risk and the associated FN curves of any off-site incidents. Figure 17 presents the population break down areas that surround this site and have been used in the modelling ri...
	6.1.5 Figure 18 presents the last 5-year wind rose for the suburb South Morang. As can be noted that nearly 10% of the wind is northerly. The remaining wind blows mostly easterly to northerly, as well as southerly. Table 22 sets out the wind parameter...

	6.2 L3-GR: Hydrogen Fluoride Gas Release from Battery Rooms
	6.2.1 The results of the L3-GR consequence modelling show that an off-site area may be impacted by the HF gas release. The offsite impact is by the AEGL-3 levels or 1% lethality, which do pose a hazard to health and life, though the probability of fat...
	6.2.2 The wind rose presented indicates that prevailing winds only occasionally travel toward the nearby residential areas.
	6.2.3 The consequence modelling indicates that hydrogen fluoride (HF) gas generated during the assessed incident scenarios extends beyond the site boundary under all wind conditions other than still. The extent of the dispersion plume varies depending...
	6.2.4 The likelihood of any Li-ion battery fire comes from (Electric Power Research Institute, 2022), where it notes the failure rate for Li-ion batteries in a BESS arrangement, which could result in a fire, is 1 in 40 million per cell years.
	6.2.5 The battery rooms has not been selected, but systems with this capability generally have around 200 Li-ion cells. Noting there are 154 battery room within the building, then the total number of Li-ion cells is 30,800. Therefore, the frequency wo...
	6.2.6 Figure 19, presents the individual risk curve for individual incident distribution for 1,300/km2 background population. As can be noted 1E-6 year  contours just go beyond the boundary of the site and is not expected to impact Resident 1. As can ...

	1.1
	1.1
	6.3 Cumulative societal risk
	6.3.1 Using the baseline background data no F-N curve is generated, as the population impact is too small, and therefore the societal risk is too small to result in a F-N curve.
	6.3.2 Figure 12  presents the outcome of HF dispersion with the background population increased by an order of magnitude. As can be seen ALARP is satisfied. To achieve SFAIRP off site notification will be considered and detailed in the fire safety study.


	7 Recommendations
	7.1 Introduction
	7.1.1 This section sets out the high level expected measures to be provided at the site. As a PHA, this is not an exhaustive list of recommendations / control measures. This PHA has been produced on the basis of the site having control measures typica...
	7.1.2 As an example, lightning protection is already a typically required feature of many buildings, especially if associated with significant electrical / electronic systems. This PHA assumes that lightning protection and grounding would be designed,...

	7.2 Summary of Individual and Societal risk
	7.2.1 The acceptance criteria for fatality of commercial development are 1xE-6 per year from HIPAP 4 (NSW Department of Planning, 2011). This means all scenarios considered in this PHA are acceptable.

	7.3 General Recommendations
	7.3.1 The following general recommendations are expected for this Data Centre site; these are preliminary and will be reviewed in the FSS:
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	7.4 Relevant Standards / Guidance Documentation
	7.4.1 This section sets out Standards that are likely to be relevant to the design of the battery rooms. Some such Standards are legislative requirements (e.g., AS/NZS 3000), others are expected to provide guidance in the detailed design of systems an...
	7.4.2 AS 1940:2017 – Safe Storage, Handling, and Management of flammable and combustible liquid. This standard sets out the current best (industrial) practices for the safe and effective management of class 3 dangerous goods across Australia.
	7.4.3 AS/NZS 5139:2019 - Electrical installations – Safety of battery systems for use with power conversion equipment. This Standard is currently the mandatory Australian and New Zealand standard governing the safety, installation, and operation of ba...
	7.4.4 AS/NZS 3000:2018 - Electrical installations (known as the Australian/New Zealand Wiring Rules). This Standard sets out the requirements for the design, construction, and verification of all electrical installations. It provides the essential saf...
	7.4.5 AS 2067:2016 - Substations and High Voltage Installations Exceeding 1 kV a.c., is the third edition of the Australian Standard, published on 14 September 2016. It provides common rules for the design and construction of electrical power installa...
	7.4.6 UL 9540A:2025 - Test Method for Battery Energy Storage Systems (BESS). This Standard is used for assessing fire propagation related to thermal runaway events in battery energy storage systems (BESS) such as battery rooms. UL 9540A provides a met...
	7.4.7 NFPA 855:2026 - Standard for the Installation of Stationary Energy Storage Systems. This Standard provides mandatory requirements for the design, installation, operation, and maintenance of energy storage systems (ESS), including battery systems.
	7.4.8 NFPA 68 - Standard on Explosion Protection by Deflagration Venting. NFPA 68 establishes requirements for the design, installation, and maintenance of venting systems intended to safely relieve pressure and direct combustible gases in the event o...
	7.4.9 NFPA 69:2024:2023 - Standard on Explosion Prevention Systems. NFPA 69 provides guidance and requirements for the design, installation, operation, and maintenance of systems intended to prevent explosions in enclosures and process equipment that ...
	7.4.10 FM Global Data Sheet 5-33 - Lithium-Ion Battery Energy Storage Systems. This data sheet describes loss prevention recommendations for the design, operation, protection, inspection, maintenance, and testing of stationary lithium-ion battery (LIB...
	7.4.11 CSA TS-800: 24 – The Large-Scale Fire Test (LSFT) is a comprehensive procedure designed to evaluate the fire hazards of Energy Storage Systems (ESSs), particularly those utilizing lithium-ion batteries. This test simulates a worst-case fire sce...
	7.4.12 FRV GL-55 – A comprehensive framework for the design, installation, and operation of Battery Energy Storage Systems (BESS) within the fire district of Fire Rescue Victoria. It emphasizes the importance of fire safety in BESS installations, part...

	7.5 Further Studies
	7.5.1 It is recommended that this site be subjected to a Fire Safety Study (FSS) for more detailed analysis of other site events and development of more detailed fire safety control measures. An FSS must also be carried out to develop a fire brigade i...
	7.5.2 To further support the above recommendations, the local authorities including local fire brigades are to be informed of when commissioning activities are occurring to improve their readiness and familiarity of the site.

	7.6 Conclusions
	7.6.1 RED Fire Engineers Pty Ltd has been appointed by Legacy Project Management Pty Ltd to carry out a preliminary hazard analysis (PHA) for the proposed SM2 Data Centre located at 165 Williamsons Rd, South Morang, VIC, 3752.
	7.6.2 In line with the HIPAP methodology, a qualitative hazard identification (HAZID) process has been carried out in review of the process, site equipment, and potential stored materials. Subsequently, failure events have been identified and categori...
	7.6.3 On the basis that the recommendations in this study, including conducting a fire safety study which is to further develop recommendations, are implemented, commissioned, and undergo routine maintenance of fire safety control measures in accordan...
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