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Electrical Demand Assessment 2
360 - 370 South Road, MOORABBIN VIC 3189 o

Key Consult has been engaged to undertake an assessment of load for the proposed Office
building, in particular, provide an overall overview of the proposed on-site substation as required.

Additionally, the report will aim to provide a detailed overview of the scale and the capacity of
any backup generation system, and associated options or alternatives, as well as comment on
any ongoing testing procedures which will need to be implemented.

To assess the electrical load of the office building, itis crucial to determine to the type of building,
and what standard and requirement the office needs to comply with. Understating specific
requirement mandated on the Green Star-Building VI & PCA Grade A office building guide will
determine the indoor substation size.

The first step of load assessment is performing a maximum demand calculation based on the
type of building and electrical equipment to determine the required electrical supply. The
maximum demand calculation will determine the exact load of indoor substation. Subsequently,
the size of the generator sets will be determined (based on compliant with the PCA grade A office
and Green Star guidelines)

In order to comply with Green Star building VI and PCA grade A office building guide, the relevant
requirement has been deducted from the building guidelines to obtain the design’s
requirements.

2.1 Green Star-Building VI

Accessible energy meters for all common uses, major uses, and major sources must be
connected to a monitoring system.

The meters and monitoring systems must:

e Provide continual information (up to 1-hour interval readings).

e Be commissioned and validated per the most current 'Validating Non-Ugtility Meters for
NABERS Ratings' protocol, or National Measurement Institute (NMI) standards.

e Be capable of identifying inaccuracies in the meter network and producing alerts.

e Be sufficient to support future achievement of a NABERS rating.

e Assessment of the building’s survivability in the case of a blackout.
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Electrical Demand Assessment 3
360 - 370 South Road, MOORABBIN VIC 3189 o

2.2 PCA Grade A office building guide

2.2.1 Lifts requirements - new buildings

Code Parameter Unit Grade A buildings

E1 Car capacity Number of persons >=16

E3 Waiting time Seconds during any five minute Up peak<=30
period Lunch peak <=30

E5 Good lift Number >=1

E6 Good lift Capacity (kg) >=1400

When calculating lift metrics, population densities are assumed to be one (1) person per 12 sgm
for 100 per cent of the building's NLA and lift cars not being loaded to not more than 80 per cent
of their rated capacity.

Passenger demand is defined as the rate at which people request service from the lift system
(expressed as a percentage of the total building population based on the density for 100 per cent
of the building's NLA) that a lift system can travel during a five-minute peak period, for each group
or rise of lifts.

Lift system should serve all office levels.

E1- CAR CAPACITY

Identifies the minimum car capacity for each passenger lift serving all office floors.
For new buildings: The minimum car capacity is based on an average of 75kg per person.

E5 - GOODS LIFT

Identifies the minimum number of dedicated goods lifts. Goods lifts must serve every floor of the
building, including loading docks and roof plant room floors, but may exclude sub-loading dock
car parking floors. Goods lifts in Grade A buildings less than 30,000 sqm NLA may be a shared

service/passenger lift.

This copied document to be made available
for the sole purpose of enabling
its consideration and review as
Identifies the minimum capacity (kg) of each goods lift. part of a planning process under the
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2.2.2 Electrical requirements — new buildings

Code Parameter Unit Grade A Quildingsirpose which may breach any
F1 Power VA/sqm (risers) >=40 copyright
F2 Lighting NCC compliance Yes
F3 Lighting control Programmable <=150
lighting control zones
sqgn
F4 Building management | Type FullBMCSincluding on floor control,
control systems energy management, comfort
(BMCS) control, lift and mechanical
metering system, diagnostics and
reporting.
F1-POWER

Identifies the minimum power capacity available to tenanted space within the building. Lighting
power efficiency should comply with the supply authority requirements in each state/territory.

F2 -LIGHTING

Identifies whether the requirements of the National Construction Code (NCC) Part J 'Artificial
lighting and power have been met.

Part J6.2 (b) sets out the requirements for design illumination power load for office buildings, in
addition to figures presented in Tables J6.2 (a) (Maximum illumination power density), J6.2 (b)
(IMumination power density adjustment factor for a control device) and J6.2 (c) (Illumination
power density adjustment factor for light colour).

Alignment to the requirements of the NCC is based on expected changes to be delivered in NCC

2019. Project proponents are expected to reference the version of the NCC that is current at the
time of seeking DA approval.

F3 - LIGHTING CONTROL

For new buildings: Identifies the requirement for programmable lighting zones.

F4 - BUILDING MANAGEMENT CONTROL SYSTEMS (BMCS)

Identifies the minimum level of base building control integrated into the building services of the
building. All sensors and VAVs/induction/chilled beam units etc. must be monitored and
controlled by the BMCS, and all output devices, i.e. valves, dampers, etc. to be actuated by the
BMCS.

ADVERTISED
PLAN

Revision B

March 2024 Project No: 23106

Page 5 of 16



]
Electrical Demand Assessment . . 5 )
360 - 370 South Road, MOORABBIN VIC 3189 This copied d mdde available

for the sol€ 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

2.2.3 Standby Power requirements — Base building

Code @ Parameter Unit Qradecadwhitihgeay breach any
G1 Lifts Number of lifts/ris¢ 1 lift per ris€opyright
G2 Safety services (other than lifts) Capacity 100%

G3 House lights and power Capacity 50%

G4 Central plant Capacity -

G5 Tenant supplementary loop Capacity 100%

G6 Tenant light and power Capacity Space for provision
for tenant
generator/s

G7 Onsite fuel storage Hours of operation 12

G1- LIFTS

Identifies the minimum base building standby power required for lifts.
G2 - SAFETY SERVICES (OTHER THAN LIFTS)

Identifies the minimum base building standby power required for all essential services including
base building ventilation systems.

G3 - HOUSE LIGHT AND POWER

Identifies the minimum base building standby power required for house, (base building) lights
and power.

G4 - CENTRAL PLANT

Identifies the minimum base building standby power required to operate central plant including
chillers.

G5 - TENANT SUPPLEMENTARY LOOP

Identifies the minimum base building standby power provision required for the tenant
supplementary loop.

G6 - TENANT LIGHTS AND POWER

Identifies the minimum base building standby power provision required, and spatial provision for
tenant generators capable of supporting 100 percent of tenant light and power, with generator
connection points at the main switchboard.

G7- ONSITE FUEL STORAGE

Identifies the fuel storage onsite required to operate the base building standby powerplant at full
capacity for the hours nominated.
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Electrical Demand Assessment
360 - 370 South Road, MOORABBIN VIC 3189

The maximum demand current may be determined by one of fo
assessment, measurement, or limitation. For the case of the
Alternative calculation method for commercial and light-industret—eppteation

3000:2018)” has been adopted.
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The reason for this decision is: The alternative calculation method set out below may be used for
commercial and light-industrial applications. This method is based on experience and energy
consumption figures for different types of occupancy within installations. Based on the selected
calculation method, the “Table C3 MAXIMUM DEMAND?” is referred to.

The values shown in table C3 depend on factors such as the climate, occupancy hours and
levels, energy management systems, and the degree to which equipmentis uniformly distributed

in the affected area.

FOR NON-DOMESTIC INSTALLATIONS

TABLE C3
MAXIMUM DEMAND—ENERGY DEMAND METHOD

Type of occupancy

Energy demand

Range, VA/m?

Average, VA/m?

Offices Light and power 40-60 50
Airconditioning:
— Cooling 30-40 35
— Reverse cycle 20-30 25
— Zonal reheat 40-60 50
— Variable volume 20 20

Carparks Open air 0-10 5
EV charging 5-15 10
Basement 10-20 15
EV charging 10-30 20

Retail shops Light and power 40-100 70
Airconditioning 20-40 30

Warehouses Light and power 5-15 10
Ventilation 5 5
Special equipment | (use load details)

Light industrial Light and power 10-20 15
Ventilation 10-20 15
Airconditioning 30-50 40
Special equipment | (use load details)

Taverns, licensed clubs | Total 60-100 80

Theatres Total 80-120 100

NOTE: EV charging relates to charging equipment associated with electric vehicles
and should be considered in addition to all other energy demands.

FIGURE 1 - TABLE C3 MAXIMUM DEMAND

Based on E3 criteria on” Property council of Australia Office quality grade matrix- Lifts — new
buildings” it is required to have the peak response of maximum 30 seconds.

Considering the height of building (14 floors, lift overrun, and 5 floor basements) the lifts have to
travel the height of 73.7m in 30 seconds which requires a lift motor that can provide the speed of
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at least 2.45 m/s. Such motor will require about 15 kW, with three pH
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The result of maximum demand calculations is as follows:
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FEXIMUM DEMEND CALCLLATIONS
EAZED CRi TAELE I OF 351030 STERDARD

PONER PACTDR TazLe Spertmen Offiez
282 - 370 Suth Secd, MOTRASEIN VIS 3138
nx =]
LO&D GROUF LOAD jum) CRLCULETICHCORNENTE
Tenzncy Light and pomer
£ Tenare Loz o1oe Tt frca 1020m= Boaod on 40 WA/m* or por £3 for Tenancy Lght and powar
o Tenam: Loz w25 Tt frea 1082 Boaod on 40 WA!m* or por £3 for Tenancy Light and powar
m Temeesiom =a0m [Totel firme Pmsme besed on 60 WRm® 23 per CI for Tesmmey Lcht nd power
o Tenant LDS .1e Totdl firea §23m* based on 80 vRim® £a per C3 for Teromey Lght ond power
W Tenant LS .1e Totdl firea §23m* based on 80 vRim® £a per C3 for Teromey Lght ond power
v Tenznl LD =318 Totdl firea §23m* based on 80 vRim® £a per C3 for Teromey Lght ond power
vo Tenznl LOT =2.24 Totol firea $07m* bascd on 80 vRim® £a per C3 for Teromey Lght ond power
VIO Tenamtum =8 [Totol e ¥07m = based on &0 WAm® £a per C3 for Toroscy Lght ond power
™ Tenemum = [Totol e w23m= based on &0 VAm® £a per C3 for Tososey Lht ond power
x Tenzet L10 e [Totel firme 923m e besed on 60 WAm® 23 per CF for Tesmmey Lcht ond power
W Temeein =19 [Totel firme S08m® Besed o 80 WRm® 23 per CI for Tesmmey Lt ond power
W Teeesiiz =19 Tt frme S0Rme Brsed on 20 VRJme £3 pr O3 for Tesesey UGt nd zower
W Tmeeesiiz e 7ot frme S22me Brsed on 20 VRJme £3 per O3 for Tesemey UGt ond zower
A Temeeua e 7ot rme S22me Brsed on 20 VRJme £3 per O3 for Tesemey UGt ond zower
Tenansy Fir ndBening - Rovers ek
e Tenarf LOL m.ss Tt A 1020m* Boact on 20 WAlm* o por £F for Tenaney fir candiDening - Rovens e
= Tenant LO2 .83 Tetdl firee 20%2m* Boacd on 20 WA!m® ca por ©F far Tenancy Air candioning - Revens ok
m Tenznl LOS .43 Totdl firea #34m® bascd on 20 vAim® 22 por C3 for Toromey A condilioning - Reverae opde
o Tenznl LA 0.5 Totdl firea §23m* based on 20 vRim® £a por C3 for Toromey A conditioning - Reverac opde
W Tenznl LOS 0.5 Totdl firea §23m* based on 20 vRim® £a por C3 for Toromey A conditioning - Reverac opde
v Tenznl LD 0.5 Totdl firea §23m* based on 20 vRim® £a por C3 for Toromey A conditioning - Reverac opde
vo Tenznl LOT z0.12 Totdl firea $07m* bescd on 20 vAim® £a por C3 for Toromey A condilioning - Reverac opde
VIO Tenamtum m.az |Totol frca ¥07m = based on 30 WAYm® £a per C3 for Torocy Ak condflioning - Roverc cpdc
™ Tenemum m.m | Totol e #23m= based on 30 WAJm® £a per C3 for Torocy Ak condflioning - Roverc cpdc
x Tenant L10 ™= Totdl firea §23m* based on 20 vRim® £a por C3 for Toromey A conditioning - Reverac opde
* Tenant L1T mm Totdl firea S08m® bascd on 20 vAim® £a por C3 for Toromey A conditioning - Reverac opde
xx Tenanl L12 z0.09 Totdl firea S08m® bascd on 20 vAim® £a por C3 for Toromey A conditioning - Reverac opde
wn Tenznl L13 0.5 Totdl firea §23m* based on 20 vRim® £a por C3 for Toromey A conditioning - Reverac opde
T Tenznl L13 0.5 Totdl firea §23m* based on 20 vAim® £a por C3 for Toromey A conditioning - Reverae opde
Communal Lght aed sawar
] Communal L3O .23 Totel &rma 238m® bBascd on 22 VA/m® ga per T3 for Sommuncl Light and pomer
= Comrunal LT1 13 I retel free 272m® based on 23 VRjm® £a per CF for Cmmone] Light 2 pemer
m  Comeunsilzz .02 fretel frme $17m® brsed on 23 VAjm® £a per CF for Commone] Light 2 pemer
o Comrmunal L33 L) Totel &rma 80m " Eoacd on 30 VA/m® ca gor £ far Communs] LGHE ond gower
W Communal L3& 34 Tetel &rma F1m " Boacd on 30 VA/m® ca gor £ far Communs] LGHE ond gower
ur Communal L35 34 Tetel &rma F1m " Boacd on 30 VA/m® ca gor £ far Communs] LGHE ond gower
vz Communal LI8 34 Tetel &rma F1m " Boacd on 30 VA/m® ca gor £ far Communs] LGHE ond gower
v Comrunal L3z L) [Tetel firme 207m* bescd on £ vAm® 2a per ©2 for Communcl Lght and pewer
= Camrunal L3g L) [Tetel firme 207m* bescd on £ vAm® 2a per ©2 for Communcl Lght and pewer
x Comrrunal Lag 34 Totdl frea $Le® Beacd on 40 vA/m® o por ©3 for Communal UGHE ond power
* Comrrunal L10 E-R 11 [Totdl firea $22m* based on 40 vRim® £a per €3 for Communel Light and power
xx Comrrunal L11 &322 [Totdl firea 108m* based on 40 vRim® £a per €3 for Communel Light and power
wn Comrrunal L1z &322 [Totdl firea 108m* based on 40 vRim® £a per €3 for Communel Light and power
T Comrrunal L1 34 Totdl frea $Le® Beacd on 40 vA/m® o por ©3 for Communal UGHE ond power
kg Comrunal Li& 4 Tetdl firse ¥Lm~ Beacd on 40 vA/m® o o ©3 for Communa] LGHE ond gower
bd Roof Tommes a.E [Tetel firee zaEm® bescd on 5 vA/m® ca por ©3 for Ozen or
Camrunal A senditening - Zond ehat
H Camrunal L30 .33 Tetel firee 234m= bascd on £ vAm* sa per ©2 for Air condiDening - Zondl ncbeal
o Comrrunal L31 1224 Totdl firea 175m* based on 40 vRim* £a per €3 for Air cosdiDening - Zosdl rcheal
m Communslloz .0 [Tt firen 13m* hased on 80 VAfm* £ per C3 for Air enedizning - Zneel rebeal
o Communslloz £ 7ot rms 20m e kewed on 30 va)me ox e 0F for Ak szndRoeieg - Zonsl ssheet
w CommunslLza =21 7ot rme SLm e kemed on 30 va/me ox e 0F far Ak szndRoeieg - Zonsl ssheet
VT Communlles LE Totel frea Flm® Bxasd on 40 YAIm® G g £F for Al sendfianig - Zenal rehact
WD  Commundl B8 LE Totel frea Flm® Bxasd on 40 YAIm® G g £F for Al sendfianig - Zenal rehact
vio  Communal Loy a1 Tt Ama 107m* bascd on 40 VAfm* £ per C3 for Air casdcning - Zosol rehoal
o Comrumllos a1 Tt Ama 107m* bascd on 40 VAfm* £ per C3 for Air casdcning - Zosol rehoal
= Communsl LT9 =21 Totel frea Fle Beand on 40 ¥AMm® o por CF for Al sondnsig - Zenal rehert
W Comreunsllio = Tt frme 322m® based on 23 VAfm® £2 per CF for Alr comdiBening - Zusel robeal
X Communal LI azz Tt Area 102m* baacd on 20 VAfm® £a per O3 for Air castiening - Zosol rebedl
wn Comrrunal L1z &322 Totdl firea 108m® based on 40 vRim* £a per €3 for Air cosdiDening - Zosdl rcheal
T Comrrunal L1 34 ot #rea #1m® Beacd on 40 WA/m® o por O3 for A condoning - Zonsl rcheot
kS Comrrunal L1& 34 ot #rea #1m Beacd on 30 WA/m® o por 3 for A condoning - Zonsl rcheot
Retail shopa
£ Retail & Cotd L0D EEEE Tt rme e Brsed on 20 VRJme £x per O3 fov LGHD industeel - UGAD sed pawer
o Retail & Cotd LOD 1718 [Tt erms mEm® Brsed on 20 VRjme £ per CF for LgHE induateel - AlresnEieing
: [ree=——1h e |7t frme 1828 Beast on 10 WAIm® oa por £2 for Corserks - Eaammesl
o EBeacment 02 1580 [Totd firea 1823m* Beacd on 10 WA/m® on por £3 far Cerzors - Bmemest
m EBeacment 03 1580 [Totd firea 1823m* Beacd on 10 WA/m® on por £3 far Cerzors - Bmemest
o memmesros e 7otz rms 1m38me eans on 10 waAim® o8 per CF for Corzerls - Eemmmest
¥ Eeazmesine e 7otz rms 1m38me eans on 10 waAim® o8 per CF for Corzerls - Eemmmest
v EVemrchamer 21350 [Teted rms E128re Reans on 20 waim® o8 per CF for Corzerls - Eemmmest
safety scrvcza
r e ndicstzd pomdd =m Bz on the keed detzis
= P Fumg iaman Szacd on the keed detzia
uft
[ Speciel Pqupment 11080 Bzac on The loed detsia
TETr, MK UM CEMERC: arag bratel 5o for S whols
AS3000 calculations show & tolal of 2175.2 Amps tires phase.
This equates to eporodmately 1510.5 KvA @ 400WAC In this case, ASSIID coloulalions is liksly to be conservative. We anlicipete that a furtter 25% diversity is lisdy to
reflect tihe realistic loed. & 25%: diversity factor, the ikely load is 1132 9 VA
11323 84 is approvimetely 1631 4 Amps per s,

FIGURE 2 - MAXIMUM DEMAND CALCULATION — REV B
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Electrical Demand Assessment
360 - 370 South Road, MOORABBIN VIC 3189

Based on the calculations performed in accordance with AS/NZS 30P0: lmn]egf

be the breakdown of the Maximum demand.

Space Table C3 MD
Tenancies 1140 Amps
Communal 140 Amps
Retail shops 50 Amps
Carpark 350 Amps
Lifts 110 Amps
Safety Services 150 Amps
Total 1950 Amps

25% diversity
860 Amps
106 Amps

40 Amps

270 Amps

82 Amps

115 Amps
1460 Amps

!,
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90 kVA

75 kVA
26 kVA
180 kVA
60 kVA
80 kVA
1020 kVA

Therefore, it is anticipated that for the whole development’s electrical demand would be in the
range of 1020kVA, the next step transformer would be 1.25MVA (equivalent of 1250kVA).

e The anticipated load for Tenancies would be in the range of 600kVA.
e The anticipated load for Communal (including carpark & EV) would be in the range of

255kVA.

e The anticipated load for Retail Shops would be in the range of 30kVA.
e The anticipated load for Lifts would be in the range of 60kVA.
e The anticipated load for Safety Service would be in the range of 80kVA.

Based on “2.2.3 Standby Power requirements — Base building” the backup power generation is

required to have the following capacities:

Parameter Unit

Lifts Number of
lifts/rise

Safety services (other Capacity

than lifts)

Lights and power Capacity

Tenant supplementary Capacity

loop

Tenant light and power Capacity

Grade A
buildings

1 lift perrise

100%

50%

100%

Space for
provision for
tenant
generator/s

The required backup power for communal would be 140 kVA.
The required backup power for Tenancies supplementary loop (HVAC) would be 200 kVA.
The nominated backup power for Tenancies light and power would be maximum 200 kVA.
So the total backup system would be around 540 kVA.
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Maximum Backup

demand Generator
demand

60 kVA 12 kVA

80 kVA 80 kVA

90 kVA 45kVA

200 kVA 200 kVA

400 kVA 200 kVA
(To be
confirmed)
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On-site substation will include both substation and renewable generation system.

4.1 United Energy (UE) Substation Room

Based on a maximum of 2000kVA electrical demand, UE indoor substation room would be 5m x
3.5m (internal clear dimension), noting that the 5m wide fronts to the Council Road. The
specific UE requirements for handling a transformer into the room are depicted in figures 3-5.

SECTION 3.3 united
. energy
(£ 1998 UNITED ENERGY LTD
( U 590 B
A e e — S 1 Overhead Line
STanpuRD s/STN DO0RS Construction
RIS .
p—
e T
EGEATE LFREDOORAY QLERR 954 Underground
R e - 2 cable
Ll Construction

Substation

Construction

SECTION A-A SECTION B-B

NOTE: 4 Earthing
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ws

UNTBETEY <PLCFICATION O 10007
El EARTHIVG ConUITS. ‘SUBSTATION ON CUSTORER'S PROPERTY,

Noenon
: SUBSTATION Lok . |  CONDUIT LOCATION OPTIONS (48,1 OR DI

o0
m

;ﬂ‘u;l“:tghn 'S CAL WML AND NUMBER OF CONDUITS T0 BE
. 4 L retiD DISCUSSED WITH RESPONSIBLE OFFKER
g| i Y MO LENED 10 R Servicing
o .
T A HEPTN 2
o ot 3
. oo 10 o
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4.2 The Switchroom

The switchroom would accommodate the Main Switchboard which would be owned and

maintained by the owner’s corporation. The Main Switchboard is a private asset,

cannot be located within the substation room.

therefore

The preferred location of switchroom would be directly behind the substation room, refer Figure
6, noting that this facilitates a cost-effective connection from the transformer to Main
Switchboard (via wall bus). Any changes to such arrangement will need to be discussed and

approved by UE.
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FIGURE 6 - INDOOR SUBSTATION AND SWITCHROOM LOCALITY

The Main Switchroom ideally would be minimum 5m (along the rear of substation) x 4.5m. Some
of the communal systems (security / telecommunications could be allocated to this room).

Due to the size / fault rating of the switchboard, the room will require 2 x doors. (opening of door
must be more than 0.9 x 2.2m) - this is the minimum opening dimensions, not door size, so the
door will need to be 920 x 2400.

20.6 m >0.6m

\ // Lift off panels
i I 1T 1T 1

ACB

Hinged doors

or panels >0.6m

Fused switches (CFS)

| Dead front '_L

- =0.6 m
20.6.m
B

Switchgear racked out

FIGURE 2.19 ACCESS TO SWITCHBOARDS—
FREESTANDING SWITCHBOARD WITH SWITCHGEAR RACKED OUT

FIGURE 7 - ACCESS TO SWITCHBOARDS (AS/NZS 3000:2018)

The need for a second door could be deleted but the room will need to be larger. (must maintain
3m in front of the switchboard to delete 1 of the doors).

(iii)

A minimum of two emergency exit paths, spaced well apart, where a

switchboard—
(A) is rated as a circuit with a nominal capacity of not less than 800 A
per phase; or

(B)
Exception: Where a clear space of at least 3 m is provided in front of
the switchboard and its equipment, including switchboard doors, in all

normal positions of operating, opening and withdrawal, only one
emergency exit path need to be provided. See Figure 2.24.

FIGURE 8 - EXCEPTION OF TWO EMERGENCY EXIT PATHS (AS/NZS 3000:2018)

is more than 3 m in length.
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Minimum of 3 m

<- clearance path

FIGURE 2.24 EXAMPLE OF EXCEPTION TO CLAUSE 2.10.2.2(iii)
WHERE ONLY ONE EXIT PATH NEEDS TO BE PROVIDED

FIGURE 9 - VISUAL EXCEPTION OF TWO EMERGENCY EXIT PATHS (AS/NZS 3000:2018)

The switch room shall preferably be free from obstruction such as vertical columns.

4.2.1Main Switchboard (MSB)

Main Switchboard (MSB) is located inside the Main Switchroom and approximate measurement
would be 4-5 m wide, 2.1 high, 0.6m deep.

The MSB would be fitted with a generator backup open transition switching.
It is recommended that the site is arranged as local energy network (formerly referred to as

Embedded Network), to enable a more straightforward connection of generator through the
distribution chassis (minimises interlocks).

4.3 Renewable generation system and inverter

The inverter is suggested to be located inside the main switchroom, or it could potentially be
positioned on roof but ideally located away from direct sunlight.

The inverter station subject to size of solar system would be maximum of 1.4m wide x 1Tm high x
0.5m deep (based on 2 inverters and some wall mounted controls).

We suggest some wall space for a wall communal battery. This could be within the communal
basement space or main switchroom, around 1.4m wide x 1Tm high x 0.5m deep.
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Noting the maximum demand calculations is based on the draft_architectural layout, this

demand is subject to change.

Based on the calculations on maximum demand and the PCA - Grade A rating requirements, the
back-up generators would be based on the following:

e Communal backup generator: 140 kVA

e Tenancies (HVAC, and light and power) backup batteries: space for 400 kVA (optional)
apportioned as indicated below.

Anticipated Anticipated

Tenant Area (m’) Load inpAmps Load iz kVA
Tenant LO1 1,060 45.8 31.8
Tenant LO2 1,092 47.2 32.8
Tenant LO3 954 41.2 28.6
Tenant LO4 923 39.9 27.7
Tenant LO5 923 39.9 27.7
Tenant LO6 923 39.9 27.7
Tenant LO7 907 39.2 27.2
Tenant LO8 907 39.2 27.2
Tenant LO9 923 39.9 27.7
Tenant L10 923 39.9 27.7
Tenant L11 906 39.2 27.2
Tenant L12 906 39.2 27.2
Tenant L13 923 39.9 27.7
Tenant L14 923 39.9 27.7
Total 570.2 396

The size of the back-up battery would be in the range of 400kVA. Based on the table above, each
tenancies require batteries with capacity of 40 - 50 Amps. For comparison, this can be achieved
via 6 Tesla batteries which will need to be allocated with ample wall. Considering it is required
to supply the tenancies for 12 hours, the anticipated average battery capacity would be
45kWh/day to provide sufficient backup power.

Based on the size of the backup generator required for the communal area, it is suggested to
adopt to diesel generator.

The room dimensions fora 140 kVA generator would be around 6m x 3.5m enclosed arrangement
(generator would be 4m x 1.2m with supplementary fuel tank below generator)

The optimal placement for standby generator is typically on the ground floor or within basement,

facilitating ease of access via forklift.
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Conversely, positioning the communal generator at rooftop levels can result in substantially
higher installation and maintenance expenses, primarily attributable to accessibility challenges,
particularly when dealing with larger main standby generators.

The other consideration would be the consideration of exhaust system. In the case the generator
is located within the basement, further investigation is required to obtain detailed information
regarding the exhaust system, and heat rejection.
5.2 Backup Generator testing procedures (frequency and duration)
The frequency of testing procedure should be as follows:
e Every 6 months: turning the generator On/Off
e Every 12 months: Blackout testing, to assess the response of generators in blackout
event. This will also test the transfer switch mechanism and apply some building
load to the generator. The frequency of such test will need to be completed

afterhours as it will result in disruption of power.

e Every 24 months: Load Back testing, to validate the correct operational performance
of the alternator over time, i.e. to test the generator at full load capacity.
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POWER FACTOR TABLE Apartment Offices
360 - 370 South Road, MOORABBIN VIC 3189 .
08 G Planning
LOAD GROUP LOAD (Amp) CALCULATION/COMMENTS
Tenancy Light and power
1 Tenant LO1 61.06 Total Area 1060m?2 based on 40 VA/m2 as per C3 for Tenancy Light and power purpOS
big Tenant LO2 62.90 Total Area 1092m?2 based on 40 VA/m2 as per C3 for Tenancy Light and power
biig Tenant LO3 54.95 Total Area 954m2 based on 40 VA/m2 as per C3 for Tenancy Light and power
v Tenant L04 53.16 Total Area 923m2 based on 40 VA/m2 as per C3 for Tenancy Light and power
Vv Tenant LO5 53.16 Total Area 923m2 based on 40 VA/m2 as per C3 for Tenancy Light and power
VI Tenant LO6 53.16 Total Area 923m2 based on 40 VA/m2 as per C3 for Tenancy Light and power
VII Tenant LO7 52.24 Total Area 907m2 based on 40 VA/m2 as per C3 for Tenancy Light and power
VIII Tenant LO8 52.24 Total Area 907m2 based on 40 VA/m2 as per C3 for Tenancy Light and power
IX Tenant LO9 53.16 Total Area 923m2 based on 40 VA/m2 as per C3 for Tenancy Light and power
X Tenant L10 53.16 Total Area 923m2 based on 40 VA/m2 as per C3 for Tenancy Light and power
XI Tenant L11 52.19 Total Area 906m2 based on 40 VA/m2 as per C3 for Tenancy Light and power
pais Tenant L12 52.19 Total Area 906m2 based on 40 VA/m2 as per C3 for Tenancy Light and power
pais Tenant L13 53.16 Total Area 923m2 based on 40 VA/m2 as per C3 for Tenancy Light and power
XV Tenant L14 53.16 Total Area 923m2 based on 40 VA/m2 as per C3 for Tenancy Light and power
Tenancy Air conditioning - Reverse cycle
1 Tenant LO1 30.53 Total Area 1060m2 based on 20 VA/m2 as per C3 for Tenancy Air conditioning - Reverse cycle
big Tenant LO2 31.45 Total Area 1092m?2 based on 20 VA/m2 as per C3 for Tenancy Air conditioning - Reverse cycle
biig Tenant LO3 27.48 Total Area 954m2 based on 20 VA/m2 as per C3 for Tenancy Air conditioning - Reverse cycle
v Tenant L04 26.58 Total Area 923m2 based on 20 VA/m2 as per C3 for Tenancy Air conditioning - Reverse cycle
Vv Tenant LO5 26.58 Total Area 923m2 based on 20 VA/m2 as per C3 for Tenancy Air conditioning - Reverse cycle
VI Tenant LO6 26.58 Total Area 923m2 based on 20 VA/m2 as per C3 for Tenancy Air conditioning - Reverse cycle
VII Tenant LO7 26.12 Total Area 907m2 based on 20 VA/m2 as per C3 for Tenancy Air conditioning - Reverse cycle
VIII Tenant LO8 26.12 Total Area 907m2 based on 20 VA/m2 as per C3 for Tenancy Air conditioning - Reverse cycle
IX Tenant LO9 26.58 Total Area 923m2 based on 20 VA/m2 as per C3 for Tenancy Air conditioning - Reverse cycle
X Tenant L10 26.58 Total Area 923m2 based on 20 VA/m2 as per C3 for Tenancy Air conditioning - Reverse cycle
XI Tenant L11 26.09 Total Area 906m2 based on 20 VA/m2 as per C3 for Tenancy Air conditioning - Reverse cycle
pais Tenant L12 26.09 Total Area 906m2 based on 20 VA/m2 as per C3 for Tenancy Air conditioning - Reverse cycle
XIIT Tenant L13 26.58 Total Area 923m2 based on 20 VA/m2 as per C3 for Tenancy Air conditioning - Reverse cycle
X1V Tenant L14 26.58 Total Area 923m2 based on 20 VA/m2 as per C3 for Tenancy Air conditioning - Reverse cycle
Communal Light and power
1 Communal LOO 31.33 Total Area 544m2 based on 40 VA/m2 as per C3 for Communal Light and power
big Communal LO1 15.84 Total Area 275m2 based on 40 VA/m2 as per C3 for Communal Light and power
biig Communal L02 24.02 Total Area 417m2 based on 40 VA/m2 as per C3 for Communal Light and power
v Communal LO3 3.46 Total Area 60m2 based on 40 VA/m2 as per C3 for Communal Light and power
Vv Communal L04 5.24 Total Area 91m2 based on 40 VA/m2 as per C3 for Communal Light and power
VI Communal LOS 5.24 Total Area 91m2 based on 40 VA/m2 as per C3 for Communal Light and power
VII Communal LO6 5.24 Total Area 91m2 based on 40 VA/m2 as per C3 for Communal Light and power
VIII Communal LO7 6.16 Total Area 107m2 based on 40 VA/m2 as per C3 for Communal Light and power
IX Communal LO8 6.16 Total Area 107m2 based on 40 VA/m2 as per C3 for Communal Light and power
X Communal LO9 5.24 Total Area 91m2 based on 40 VA/m2 as per C3 for Communal Light and power
XI Communal L10 53.11 Total Area 922m?2 based on 40 VA/m2 as per C3 for Communal Light and power
XIT Communal L11 6.22 Total Area 108m2 based on 40 VA/m2 as per C3 for Communal Light and power
XIIT Communal L12 6.22 Total Area 108m2 based on 40 VA/m2 as per C3 for Communal Light and power
X1V Communal L13 5.24 Total Area 91m2 based on 40 VA/m2 as per C3 for Communal Light and power
XV Communal L14 5.24 Total Area 91m2 based on 40 VA/m2 as per C3 for Communal Light and power
XVI Roof Terrace 2.80 Total Area 389m?2 based on 5 VA/m2 as per C3 for Open air
Communal Air conditioning - Zonal reheat
1 Communal LOO 31.33 Total Area 544m?2 based on 40 VA/m2 as per C3 for Air conditioning - Zonal reheat
i Communal LO1 15.84 Total Area 275m2 based on 40 VA/m2 as per C3 for Air conditioning - Zonal reheat
il Communal L02 24.02 Total Area 417m2 based on 40 VA/m2 as per C3 for Air conditioning - Zonal reheat
v Communal LO3 3.46 Total Area 60m2 based on 40 VA/m2 as per C3 for Air conditioning - Zonal reheat
Vv Communal L04 5.24 Total Area 91m2 based on 40 VA/m2 as per C3 for Air conditioning - Zonal reheat
VI Communal LOS 5.24 Total Area 91m2 based on 40 VA/m2 as per C3 for Air conditioning - Zonal reheat
VII Communal L0O6 5.24 Total Area 91m2 based on 40 VA/m2 as per C3 for Air conditioning - Zonal reheat
VIII Communal LO7 6.16 Total Area 107m2 based on 40 VA/m2 as per C3 for Air conditioning - Zonal reheat
IX Communal LO8 6.16 Total Area 107m2 based on 40 VA/m2 as per C3 for Air conditioning - Zonal reheat
X Communal LO9 5.24 Total Area 91m2 based on 40 VA/m2 as per C3 for Air conditioning - Zonal reheat
XI Communal L10 53.11 Total Area 922m?2 based on 40 VA/m2 as per C3 for Air conditioning - Zonal reheat
pais Communal L11 6.22 Total Area 108m2 based on 40 VA/m2 as per C3 for Air conditioning - Zonal reheat
XIIT Communal L12 6.22 Total Area 108m2 based on 40 VA/m2 as per C3 for Air conditioning - Zonal reheat
X1V Communal L13 5.24 Total Area 91m2 based on 40 VA/m2 as per C3 for Air conditioning - Zonal reheat
XV Communal L14 5.24 Total Area 91m2 based on 40 VA/m2 as per C3 for Air conditioning - Zonal reheat
Retail shops
1 Retail & Café L0O 34.33 Total Area 596m2 based on 40 VA/m2 as per C3 for Light industrial - Light and power
II Retail & Café LOO 17.16 Total Area 596m?2 based on 20 VA/m2 as per C3 for Light industrial - Airconditioning
Carparks
I Basement 01 23.40 Total Area 1625m?2 based on 10 VA/m2 as per C3 for Carparks - Basement
II Basement 02 23.40 Total Area 1625m?2 based on 10 VA/m2 as per C3 for Carparks - Basement
I Basement 03 23.40 Total Area 1625m?2 based on 10 VA/m2 as per C3 for Carparks - Basement
v Basement 04 23.40 Total Area 1625m?2 based on 10 VA/m2 as per C3 for Carparks - Basement
Vv Basement 05 23.40 Total Area 1625m?2 based on 10 VA/m2 as per C3 for Carparks - Basement
VI EV car charger 234.00 Total Area 8125m?2 based on 20 VA/m?2 as per C3 for Carparks - Basement
Safety services
I Fire indicated panel 32.00 Based on the load details
i Fire pump 120.00 Based on the load details
Lift
1 Special Equipment 110.00 Based on the load details
TOTAL MAXIMUM DEMAND: 2175.12 | Total Amps for the whole dvelopment.

Fhe-documpent must not be used for any

which may breach any
copyright

This equates to approximately 1510.5 kVA @ 400VAC. In this case, AS3000 calculations is likely to be conservative. We anticipate that a further 25% diversity is likely to

AS3000 calculations show a total of 2175.2 Amps three phase.

reflect the realistic load. At 25% diversity factor, the likely load is 1132.9 kVA.
1132.9 kVA is approximately 1631.4 Amps per phase.
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