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able G.2 — Example likelihood of occurrence rating

Likelihood rating

Definition of likelihood of occurrence rating

Almost certain

Probability of occurrence: greater than 90 %5

Expected to cccur whenever system is accessed or operated

Likely

The event is expected to occur in most circumstances

Probability of occurrence: 60 % - 89 %

Expected to occur when system is accessed or operated under typical circumstances

There is a strong possibility the event may occur

Possible

Probability of occurrence: 40 % -59 %
Expected tc occur in unusu.a] mst.'mces when the system is access or nperated

The event may occur at some time

Unlikely

Probability of occurrence: 20 % - 398

Rare

] Not expected to occur, but there is a slight possibility it may occur at some time

Expected to occur in unusual instanced for non-standard access or non-standard
operation

Prnhabilit\ of occurrence: 1 vﬁ 19 e

Highly unlikely to occur in any instance related to coming in contact with the system
or associated systems

Highly unlikely. but it may occur in exceptional circumstances. but probably never will
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Table G.1 — Typical risk conseguence table

| 2yaSljdzSy0S NI GAy3

 LWSYRAE D

contractor or public |illness or permanent injury

requiring medical
treatment by a doctor

Consequence/ Consequence/impact rating definitions
tmpacteategory Catastrophic Major Moderate Minor | Insignificant
Health and safety | Any fatality of staff. | Non-recoverable occupational |Injury oriliness {Injury requiring first aid | No or minor injury

{Injury or illness requiring
| admission to hospital

Dangerous/reportable
electrical incident

| Circumstances that lead to
|a near miss

Environmental High. long term or | Substantial impact — large
widespread impact (spill. | spill or emission requiring
emission, or habitat | Emergency Services
disturbance) to sensitive | attendance

r_em— ironment

|Environmental

lagency response with

IIs:‘gm’t’ jcant fine

| Recovery of environment

| likely but not necessarily to
| pre-incident state
Long term recoveryof | Any spill into sensitive area
environment to pre- | (wet tropics, fish habitat.
incident state not likely | potable water supply)

Legal and regulatory |Breach of licences, | Breach of legislation or
legislation or regulations | regulations leading to:
leading to prosecution

Eguipment destruction. |Equipment damage repaired
repair not possible, asset | at a cost of between 50 %
repair greater than |and 100 % of original cost of

Asget impact

Moderate impact —

| Spill or emission not

| contained on site with
|clean up neadad

| Minor cleanup/rectification
— spill or emission not
|contained on site

Death or destruction of |Environment expected to

protected flora or fauna |fully recover to pre-incident

- B . -
Environment likely to  |Environmental nuisance
recover to pre-incident | (short-term impact) caused
state in short to medium | by noise, dust. odour. fumes,
term |light
Breach of legislation, | Breach of legislation
regulations leadingto: | regulations. policies or

E (a) contraventionnotice | (a) warning notice; or |Buidelines leading to an
from suthorities: or {administrative resolution
I (b) courtorder; or (o) fineofupto |
$1000: or
|(9) fine over S1000 () enforceable
| undertakings

‘Eq uipment damage 7Eq1.|i|::::u:n: damage
repaired at a cost of irepaired ata cost of
between 15 % and 50 % |between 2 % and 15 % of

Small spill or emission
that has no impact on
site or installation

i—CEean up requires no
| speclal equipment and
| has no potential impact

No issues

| Simple equipment
| damage withno or
same day repair ata

'

N

K
dz

ax

As s

original costofworks  [works |of original cost of works |original cost of works cost of less than 2 % of
original cost of works
O PmL{/WLEOwWL!
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Table G.3 — Risk matrix table
Consequence Likelihood (how often)
(how serious) Rare Unlikely | Possible Likely Almost certain
Catastrophic  |Medium High | High |Extreme |Extreme
Major Medium Medium High High Extreme
Moderate Low Medium | Medium High High
Minor Very low Low 1! Medium Medium Medium
Insignificant ‘lrerj.' low Very low Low Medium Medium
¢CKS NR&a]l GNBFGYSYyld 2LWA2yas gKAOK FNB F@FAtlFoftS F2NJ GF
¢loftS p whal ¢NBFIGYSYyi(a

| 2 ARY 52 y20i LINRPOSSR gAli 0KS | OUAGAGASE
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Nati onal Fire Protection Association
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Figure 2. Lithium-ion cell failure at 70% SOC exposed to 50 kW/m’ irradiance in fire
calorimeter; points are data from standard method; solid line is data corrected for
instrument response
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Fig. 7 Heat release rate of batteries at different SOCs under an Fig. 8 Heat release rate of batteries with 50% SOC under different
incident heat flux of 75 kW m™2 incident heat fluxes
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Exelusions—Low threat vegetation and non-vegetated areas

The following vegetation shall be excluded from a BAL assessment:

Vegetation of any type that is more than 100 m from the site.

(a)
(b}  Single areas of vegetation less than | ha in area and not within 100 m of other areas
of vegetation being classified vegetation.
(c)  Multiple areas of vegetation less than .25 ha in area and not within 20 m of the site,
or each other or of other areas of vegetation being classified vegetation.
(d) Strips of vegetation less than 20 m in width ({measured perpendicular to the elevation
exposed to the strip of vegetation) regardless of length and not within 20 m of the site
or each other, or other areas of vegetation being classified vegetation.
(e) Non-vegetated areas. that is, areas permanently clesgred of vegetation, including
waterways, exposed beaches, roads, footpaths, buildings and rocky outcrops.
(f}  Vegetation regarded as low threat due to factors such as flammability, moisture
content or fuel load. This includes grassland managed in a minimal fuel condition,
mangroves and other saline wetlands, maintained lawns, golf courses (such as playing
areas and fairways), maintained public reserves and parklands, sporting fields,
vineyvards, orchards, banana plantations, market gardens (and other non-curing crops),
cultivated gardens, commercizal nurseries, nature strips and windbreaks.
NOTES:
I Mimimal fuel condition means thers is insufficient fuel available to significantly incraase
the severity of the bushfire attack (recognizable as short-cropped prass for example, 10 &
nominal height of 100 mm).
2 A windbreak is considered a single row of trees used as a screen or to reduce the effect of
wind on the leeward side of the trees.
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Table 3.1 — Hazard classifications by battery type
Battery Electrical | Energy | Mechanical | Fire hazard: |Explosive gas| Chemical ’;‘OXiC
chemistry hazard hazard hazard level 1 or 2 hazard hazard h;zl:l:fd
Lead acid v v v Level 2 v ; ¥ - v
(Note 2)
Nickel alkaline v v v Level 2 v ' v ' v
(Note 2) |
Lithium ion v v v Level 1 v | Na | ¥
(Note 1) (Note 3) |
Flow v v v N/A v v v
(Note 4] | | (Note 4)
Hybrid ion v v v N/A N/A _ N/A | v
Key

N/A = not applicable

NOTE 1 Lithium ion pre-assembled battery system equipment or pre-assembled integrated BESS equipment
conforming to the Best Practice Guide: battery storage equipment — Electrical Safety Requirements are N/A for
this hazard classification.

NOTEZ Leadacid and nickel alkaline based batteries with cases that conform to VO specification in accordance
with relevant product standards are N/A for this hazard classification. Refer to Clause 3.2.6.2.

NOTE 3 Lithium chemistries that release hydrogen under fault conditions should be considered an explosive
gas hazard, e.g. lithium manganese.

NOTE 4 Flow batteries having an acidic water-based solution have a significant risk of producing explosive
gases and toxic fumes.

NOTE 5 Where the table or the notes state N/A that is only related to the classification level for Table 3.1,
so as to assist in clarifying action required to be taken as outlined in Sections 4, 5 and 6. This is based on
accepted knowledge, additional actions or other measures in place to minimize the risks so far as is reasonably
practicable for the identified hazard, and it is not intended to necessarily indicate any particular hazard does
not exist for the particular battery type.
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NOTE 5 Lithium ion pre-assembled battery system equipment or pre-assembled integrated BESS equipment
conforming to the Best Practice Guide: battery storage equipment — Electrical Safety Requirements are
considered to minimize the risks so far as is reasonably practicable for the identified hazard and are not
applicable for this fire hazard classification (see Table 3.1).
/] £FdzaS noudm NBljdzZANBa G(GKFG I NR&]l FaasSaayvySyid oS LISNF20
{SOGA2Y nowdn NBfIGSa G2 | .9{{ AY I NR2Y FtyR Aa y2i I
F2NJ ASLI NFdA2y FNRY O2YodzaidAoftS YFGSNAFfAa yR NBFSNAR (
ASLI NFrdA2y RAaGryOSa G2 20KSNJ o6dzif RAy3azx | Ra2kOSyd I ff:
/| £ dzZAS ndodn NBIdZANBE GKFd gKSNB (KS 9{{ A& AyadidltfSrF
LX I OSR Ay GKS NB2Y ¢gA0K GKS 9{{® LG Aa O2yaAiARSNBR G(KI
Ottt GKS oONRXRIFRS SGO Aa +y F0OOSLIIoftS RSGSOGA2Y a&aids)
/| 1 dzaS noody adliSa GKIG 6KSNB Iy fFNY agdadasSy Aa Ayal
Ol dzasSa 'y FFOGA2y (2 06S AYAGAIFIGSR G2 O2NNBOG GKS T dz 0«
¢CKS fFNY¥a gAGKAY GKS . 9{{ IINB Y2yAU2NBR o0& GKS . F4dGSsH
NEaAadlryOS FtyR GSYLISNI GdzNE a ¢Sttt Fa I [20Ff /2y (iNRf
NEflrea AdG G2 | yAGSR 9ySNBHe Ayauryﬁryézdﬁfe¢ ¢KS RS&aAII,
/] £FdzaS poudn t NRPGSOGA2Y FAFAYAald GKS &ALINBIR 2F FANB NBJ
FTANB Ay | OO2NRFYOS 6AGK !{onnn /fldAS moepomH GKAOK adl
1.5.12 Protection against the spread of fire
Protection shall be provided against fire initiated or propagated by
components of the electrical installation.
Electrical equipment shall be selected, installed and protected such that the
equipment will not—
(a) obstruct escape routes, either directly or by the products of
combustion; or
{b) contribute to, or propagate a fire; or
{c) attain a temperature high enough to ignite adjacent material; or
(d) adversely affect means of egress from a structure.
NOTES:
1 Clause 2.9.2.5 (h) contains requirements for the placement of switchboards
in or near fire exits and egress paths.
2 Clauses 2.9.7, 3.9.9 and Appendix E contain requirements dealing with the
prevention of the spread of fire.
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Table G.2 — Example likelihood of occurrence rating
Likelihood rating Definition of likelihood of occurrence rating
Almost certain Probability of occurrence: greater than 90 %
Expected to eccur whenever system is accessed or operated
The event is expected to ocour in most circumstances
Likely Probability of occurrence: 60 % -89 %
Expeacted to occur when system is accessed or operated under typical circumstances
There is a strong possibility the event may occur
Possible Probability of occurrence: 40 % - 59 %
Expected tu occur in unusual instances when the system is access or nperated
The svent may oCcur at some time
Unlikely Probability of occurrence: 20 % - 395
Expected to occur in unusual instanced for non-standard access or non-standard
operation
Not expected to occur. but there is a slight p-assﬂ:ulih* it may occur at some time
Rare Probability of occurrence: 19 - 19 %
Highly unlikely to occur in any instance related to coming in contact with the system
or associated systems
Highly unlikely. but it may occur in exceptional circumstances. but probably never will
.FaSR 2y  NB@GASs 2F GKS KITIFINR&a +d ARSYGAFTASR Ay { SO
APSPE LINROFOATAUE 2F "DONMNABYRN® fSaa uKFYy m: 2N mEwmn
¢tKS tS@St 2F 02yaSljdzSy0S Aa 3IABSY Ay ¢l ofS Dowm
Table G.1 — Typical risk conseguence table
Consequence/ Consequence/impact rating definitions
impact category Catastrophic [ Major Moderate | Minor Insignificant
Health and safety Any fatality of staff. | Non-recoverable occupational |Injury oriliness ‘Q-lniury requiring first aid No or minor injury
contractor or public illness or permanent injury  |requiring medical |
treatment by adoctor |
| Injury or illness requiring Dangerous/repartable  |Circumstances that lead to
admission to hospital electrical incident .a near miss
Environmental High. long term or Substantial impact — large Moderate impact — | Minor cleanup/rectification | Small spill or emission
widespread impact (spill. | spill or emission requiring Spill or emission not |— spill or emission not that has no impact on
emission, or habitat Emergency Services contained on site with  |contained on site site or installation
disturbance) to sensitive |attendance clean up needed
environment |
Environmental Recovery of environment Death or destruction of |Environment expectedto  |Clean up requires no
agency responsewith  |likely but not necessarilyto  |protected flora or fauna |fully recover to pre-incident | special equipment and
significant fine pre-incident state |state has no potential impact
Long termrecoveryof |Any spill into sensitive area  |Environmentlikelyto |Environmental nuisance
environment to pre- (wet tropics, fish habitat. recover to pre-incident | (short-term impact) caused
incident state notlikely |potable water supply) state in short to medium | by noise, dust. odour. fumes,
term Il.ght
Legal and regulatory |Breach of licences, Breach of legislation or Breach of legislation. 'B'uch of legislation No issues
legislation or regulations regulations leading to: regulations leading to: regulauons policies or
leading to prosecution (a) contravention notice () warningnotice; or | guidelines leading to an
from suthorities: or administrative resolution
(b) courtorder; or () finsofupte
$1000: or
() fine over 51000 () enforceahle
undertakings
Asset impact Equipment destruction. |Equipment damage repaired |Equipment damage Equipment damage Simple equipment
repair not possible. asset | at a cost of between 50 % repaired at a cost of repaired at a cost of damage withno or
repair greater than and 100 % of original costof |between 15 % and 50 % |between 2% and 15% of |[same dayrepairata
original cost of works works of original cost of works |original cost of works costof lessthan 2 % of
original cost of works
¢KS oF GGSNe NBI Aa y20 O2ylAydz2zdzate 200dzLlASR FyR GKS
N5 aLl OSR ¢Sttt | LI NIU adzOK UKIFdG F LISNBR2Y O2dzZ R 0dzZNY |y
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Table G.3 — Risk matrix table

Consequence Likelihood [how often)
(how serious) Rare Unlikely Possible Likely | Almost certain
Catastrophic _"-le,:iiu:n -'f "= Extreme IE:-.. eme
Major |Medium |Medium --: _Z—lig':'. _E.'-'.I:'-'::*.'.f
Moderate |Low | Medium | {Hig High
Minor _'-.'e:".".:-'-.' _-: _‘.-'.~_=:'.;.-:'. _.‘-!e::.'_;.-*.: Medium
Insignificant Very low Very low Lon Medium Medium
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MINIMUM VALUES FOR SEPARATING OUTDOOR TRANSFORMERS

Al
Clearance i to other Clearance & to
Transformer type Liguid valume trapsformers or fire cambustible building
resistant surfaces surface
(L} (m} {m})
100 £ 1000 1 &
=000 =2000 3 7.5
=000 220 000 5 il
{il-insulated transformers ()
=20 000 =45 D00 104 el ]
=45 D00 =60 000 I3 El]
=i 0 23 an
Less combustible liquid- L0 £ 10040 1 a
ikt btisdl trBRaToriaErs ()
||: ilated trensformer -.K.. = 1000 <3800 s -z
without enhanced protection
=3R00 L3 13

Clearances (7 and & to building surface or adjacent transformers

Less combustibia liguid-

SR 1 o Horizontal Vertical
insulated transformers (K} a (m}
with enhanced protection il

0.9 1.3

Clearances (i) and (75 to building
surface ar adjacent transformers

Fire hehaviour class

Horizantal Vertical
it
Dev-type transformers (A) (m) {im)
Fo 1.5
F1/F2 Maone None
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23 AS 2419.1—2005

TABLE 3.3

NUMBER OF FIRE HYDRANT OUTLETS
REQUIRED TO DISCHARGE SIMULTANEOUSLY
FOR PROTECTED OPEN YARDS

Area of yard Number of fire hydrant outlets required
m’ to flow simultaneously (see Note)
<3 000 1
>3 000 to <9 000 2
>9 000 to <27 000 3
>27 000 4

NOTE: Where more than one external fire hydrant, each with two valve-
controlled outlets is installed and more than one outlet is required to flow,
then one outlet on each of the most hydraulically disadvantaged fire
hydrants has to achieve the required flow and pressure.

If the number of outlets required to flow exceed the number of fire
hydrants installed, then simultaneous flow from each of the two outlets on
the most hydraulically disadvantaged fire hydrant will be necessary.

Where only one external fire hydrant with two valve controlled outlets is
installed and 2 outlets are required to flow, then simultaneous flow from
each of the two outlets will be necessary.
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Appendix A. PROPOSED FACILITY LAYOUT
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