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Executive Summary

This report is the result of an energy audit at KEXXX XXXXXXX XXXXXX XX, XXXXXXXX¥EX undertaken

on behalf of the ExecuttvCommittee of Strata Pla@TXXX>Xand commissioned bihe Owners CorporationAs a
result of the audit the site can now identiéxactlyhow much it is paying for its energy, where the energy it
consumes on site is goinand whatproportions are beingused bydifferent asses. The report has also identified a
number of solutions that if implemented will hagematerial impact on the energy consumption of the site and the
amount it pays for the energy it uses.

The audit period in this study is froB®/11/16to 10/1/17, with the site work taken from 29/11/16 t&®/12/16. This
audit is limited to the base building services for the site, compristmgmon area facilities such as lifescalators,

pool,common hot water system, central agonditioning central heatingand common ara lighting. The common

area electricity consumption foXXXXX XXXXxs approximatelyt,723,674Wh p.a. at a cost ofl$2,960and the
gas consumption was 1,383,297MJ p.a. at a cos8af9excluding GST

The following key opportunities forthe Y LINE 3SYSy i 2F GKS o6dzAf RAy3aQa Sy SNH
through our site visit and subsequent investigation:

1 Energy tariff review

Power factor correction
Lighting upgrade

Central airconditioning control
Hot water heating

=A =4 =4 =4 =

Solar energy
1 Energymanagement improvement

Successful implemeation of the identifiedopportunities has the ability to achieve annual savings of approximately
204,741kWh of electricityand 1,244,96J of gas Annual energy cost savings are expected to be approximately
$84,741, with total project costs ofpproximately$285,951givinga 3.4 year paybackThis excludes energy supply
tariff review which could deliver over $40,000 in additional annual sawvivithout any major project cost

Savings have been assessed toadium level of accuracy, meeting the requirements for a Type 2 aAdtimmary
of measures is provideid Table13in the ConclusionsAll dollar figures in this repogre exclusive o&5ST.
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1. Introduction

Wattblockhas been commissioned by tki@vners Corporationf Strata PlaiCTSKXXXto undertake a Type 2
energy audit of the facilities 2XX XXXXXX XX, XXXXXXXK¥XXKype2 energy audit was undertaken in
accordance with the guidelines set forth in AS/NZS35813t2

A physical site audit was conducted at the site28li November 20160 inspect and account for thenergy
consuming assets at the sité shorter followup visit was conducted on the £December.To assisWattblockin
the audit process, theroperty managerXXXXX>)orovided electricityand gadills for the pas4 months. The on
site maintenance manageXXXXX)also provided assistance during the site audit with his understanding of the
systemsbeing used for ligting and HVACand the geneal day-to-dayworkings otthe building

Duringthe site visit a physical inspection of the available energy consuming assets was Basied on this

observation and the estimates of energy consumption according each asset, an energy end use balbeer has
prepared. Please note that AS/INZS3598 Energy Audit Standard stipulates that the accuracy of the audit should be 1
amedium level of accura@nd that all individual energy consuming components contributing more than 10% of

total consumptionshouldbe accounted for.

XXXXX XXXXEéluxury hotel apartment complex located in the histoX&XXXXErecinct atX XXXXXXXXXXhe
complex is approximately 30 years oltthas144 selfcontained one and twdbedroomapartmentsacross levels 2

to 13. A singé corridor on each floor provides access to each apartment and 3 elevators allow for quick and easy
accesso the floors

A central main lobby provides entry to the buildimgth an escalator immediately inside leading to the reception
area on level 1 0n this floor are the main facilities of the building, including a large outdoor BBQ and entertaining
area complete with fresh herbs, and a solar heated outdoor pool.

The property has a restaurant on level 1 calikKXXX XXXXXand afunction center orthe ground floor
overlooking the river calledXXXXXX Theseareasare billed and managed separatedynd as such their energy
usage has not been included in this auditie reception and baetf-house for the hotel servicesre similarly
excluded These areas share electricity through an embedded electrical network and are separately bXIEHX)X
XXXXXor their share of the energy use.

The embedded network waset up to supply electricity to thEXXXX XXXXior to the review period.This
technologyinvolves bulk buying of electricity in order to obtain cheaper energy rax¢eXXXXad SYo6 SRRSR §
network covers apartment lots, common areas, and the commercial premidéareas may benefit from further

tariff review.

This enggy auditreport focuses on energy saving opportunities for the common alealso coversiot water
supply and akconditioning used inside residential apartmerdsthe energy costs are paid by tiiavners
Corporation Acentral hot water system is ad to supply hot water and a central heating and cooling system for
air-conditioning to individual apartmentsAs a result, it is the responsibility of tevners Corporatioto approve
andimplementanyprojects to drive down energy costs in these areas
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2. Understandng Energy Bilhg

XXXXX XXXXXgtal annual expenditure on energy is estimated 409,470 Gas accounts for th&% of the total
at $32,709p.a. The gas billing is related to common hot water supply for apartments, commercial premises and
common areas. However, this is fully paid by the Owners Corporation.

Electricity accounts famajority 92% of the energy cost aB$6,76%.a. This is theotal electricity supply to the
embedded electrical network for the apartments, common areas, and commercial precoisdsned For further
explanation of the embedded electrical network setup refer to Appendix 1.

Wattblock has analysed the energy usaigga for theXXXXX XXXXatpata complex and identified that common
area electricityuse accounts for approximately723,674Wh or69% of the annual energy use for the whole

complex.
Figurel Electricity use breakdown of the dradded network
Common Area
m Residential
Commercial
Tablel Electricity use breakdown of the embedded network
Energy Consuming Asset Consumption (kWh Percentage
Common Area 1,723,674 69%
Residential 426,987 17%
Commercial 350,720 14%
Total 2,501,382 100%

The following sections provide an overview of energy billing and opportunitiosdBiX X XXXXXpor further details
on energy billing analysis and supporting calculations refer to Appendix 1.
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Electricity Bills

Due to the presece of an embedded electrical network, the electricity retail contract must be negotiated for the
entire building including apartments, common areas, and commercial premiisesder to reducehe overall
electricity bill, he first stepisto understandthe components of the billingThe biling can be broken into three main

types of charges.

1.

Retail chargesRetailers purchase energy from large power plants arsktkit to their customers X XXXXXix
the existing energy retailer contracted to providectricity to the site.Retail charges account for 45% of the
bill. This is split between Peak and Off Peak charges0®t, $51and $60,470respectively. A tariff review can
often reduce these costs.

Network charges:Thesecharges cover the costs dhe electricity poles and wires that are built to transport
electricity tothe block. Thenetwork provider inthe region isXXXXXX>Xakd network tariffs ardixed by
regulators. Network charges account for 44% of the bill 46%,582 Of this total, pela demand charges
account for 407,576 Demand cost savings are discussed further below.

Other charges:Market charges are paidy all energy user® ensure the reliability ofhe electricity network
and to prevent blackout. Environment charges includeegnment incentive programs such as a rebate for
installing solar panelsThese environmental chargesid benefitsare passean to customers

Figure2 shows the split of electricity charges betweRetail, Network andOther for XXXXX XXXXXDable2
provides a breakdown of all annual electricity charges

Table2 Breakdown of annual electricity charges

Component Annual charges
Peak $109,051
Off-peak $60,470
Retail chargesubtotal $169,521
Volume charge $43,402
Peak demand charge $107,576
Service charge $13,605
Network chargessubtotal $164,582
Other chargesubtotal $42,658
Total charges $376,761
Microsoft CityNext 3 T
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Figure2 Percentage split adlectricity charges

Retail
= Network
Other

As discussedhe total electricity bill is then split between common areas, commercial premises, and all the
individual apartments via a suietering and billing systemit is understood that the commercial arrangement with
the embedded network operator charges a fixed usage rate to all lots and that the common area is billed for the
outstanding difference The billing terms are detailed further in AppendixTherefore any benefits from reducing
the overall electricity supply tas may flow directly to the common area billing which is paid by the Owners
Corporation. However, this is subject to agreement with the embedded electrical network operator and further
investigation is recommended to achieve the most equitable distrivutif benefits.

GasSupplyBills

XXXXX XXXXPas a common gas hot water system which supplies hot water to apartments, commercial premises,
and common areasThebill is paid by the Owners Corporation.

The current energy retailer for gas suppl)X$XXX According to Wattbloc® analysis the annual gas usage is
estimated at1,383,29MJwith higher usage in winter. The average cost of gas is approximat&338MJ giving
total annual billing of $2,709 For further information on the gas accowartd analysis see Appendix 1.

Reducing [Ectricity and Gas8ills

This report coverthree methods that can be used to reduce the energy billing<BoKXX XXXXXX

1. Tariff savings:A tariff review involves finding thelectricity and gasetailersin the maket that offer the best
available energy rate The review can potentially reduce the retail component of your billing, butebwork
and other chargeastariffs are fixed by regulatorghe government and the marketTariff reviewmaybenefit
not just common areas but also commercial and apartment energy costs.

2. Energy cost savingsReduce the energy consumption through energy efficiency upgrades such as LED lighting
and the use of solar energy.
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BB Microsoft



— strata
— community
h— australia

3. Demand cost savingsOne component of thelectricitynetwork chargesknown aghe network demand
charge applies an additional fee based on the peak energy consumplibroughout the day the demand of
electricity fluctuates and peak demand generally occurs at night when everyahkdseand using the
facilities in the building Reducing energy consumption during peak demand periods or improving the efficiency
of power usage with a power factor correction unit can lower peak demand charge

3. Tariff Review

The following section focesthe analysis oithe retailtariff savingsopportunities for electricity and gasAs noted in
the prior section, electricity supply is for the whole embedded electrical network including common areas,
commercial, and individual apartments.

Electricity T&ff Review

The currentelectricity contract with XXXXXXX aTime Of Use (TOUariff where different rates are charged
according to the time of day the electricity is being us@&tis is shown on the electricity bill as peak andpeffik
consumption. The times allocated for peak and -gféak times are:

1 Peak usage between 7am & 11pm Monday to Friday (excluding public holidays)
1 Off-peak usage; between 11pm & 7am Monday to Friday, all day during weekend

Within the last year there have been two electricity pricing increases. The first occurred on 1st January 2016 when
XXXXX XXXX3tched fromXXXX XX XXXXXXXThe second occurred in July 2016 whketXXXXKcreased

their rates. Table3 showsatotal 47% increase ithe peak retail rate and 3% increase in-pffak retail rate in 2016

in comparison to 2015.

Table3 Retail energy rates for 2015 and 2016 (ex GST)

Peak Usage 6.0411c/kWh 8.873%/kWh Up47%
Off Peak Usage | 4.5976 c/kWh 4.7522c/kWh Up 3%

In 2016, the annual peak energy usdgeXXXXX XXXX¥as 1,228,91&Wh and offpeak usagevas1,272,464&Wh.
The impacbf the risein retail energy ratsis significant to the overall energy cost@EXXX XXXXX4a large energy
user. The pricing increaseesulted in an additional annual costf $36,778to the building ashownin Table4
representing &8%increase on retail usageharges.

Microsoft CityNext 10 T

B® Microsoft



— strata
— community
h— australia

Table4 Retail energy costs for 2015 and 2016 (ex GST)

Peak Usage $74,240 $109,051 Up $34,811
Off Peak Usage | $58,503 $60,470 Up $1,967
Total $132,743 $169,521 Up $36,778

The impact of this increase in electricity castiikely to have been passed on to commeraiadresidential lots in

whole or in part with the common areas paying the difference. As noted in Appendix 1 the lot rates were increased
during the year Thi should be confirmed with the embedded electrical network operator. However, priority should
be given to first reducing the overall electricity supply cost regardless of the commercial arrangement.

Gas Tariff Review

Gas billing is currently based a daily supply charge of ®D.and tiered usage rates-or the first 51,000 MJ per
month the rate is 2.437c and drops to 2.248c¢ thereaftdKXXX$ using an average 125,754 MJ per manttich
takes it well into the second pricing tieFor the revew period therehas beera 9%increase in the gas supply rate.

Gas is a smaller component of the overall energy costs. However, energy retailers provide discounts where they al
awarded both electricity and gas supply contracts. CurréfixXX XXXXaeesX X XXXXMr electricity supply and
XXXXX¥or gas supply.

Solutionc Competitive Electricity and Gas Tariff Review

The building can secure the best prices on the retail marketgyaging in a tariff review. For a large customer like
XXXXX XXXXtKEre are a number of options to consider, such as competitive auctions, to help get the best results
Anauction process drives a high degree of price tension, is fully transparemtfemdattractsparticipation from all
major retailersin your area Theaverage cost reductiothat can beexpectedisin the rangeof 10% to 20%.

BecauseXXXXX XXXXbas both electricity and gas accounts, it makes sense to conduct a tariff review for both at
the same time.As noted, eme energy retailers offer additionalstounts if they are awarded both electricity and
gas accounts.

The Owners Corporatiomay also need to review the commercial terms with the embedded electrical network
operator. The commercial terms mdictatethe processes and responsibilities arowmthaging with energy

retailers. It is also important to understand how supply cost changes flow through to the billing-wfetaled lots

and the common area billing. Engagement is needed to ensure benefits are distributed in the most equitable
manner n accordance with the Owners Corporation preferences. Furthermore, the embedded electrical network
operator is itself an intermediary in the energy supply chain and may also be subjected to competitive review for
their services.
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4. Common Area Energy Cemmption

Understanding how energy is consumed in a building is the first place to start when considering energy efficiency
initiatives. It is important to see which facilities are consuming the most energy, but also how systems interrelate.
Wattblock pravides the following breakdown of the current energy footprin®@tXXX XXXXXpor further detail on
these facilities refer to Appendix 2.

4.1. Gas Usage Breakdown

XXXXX XXXX¥ees1,383,29MJof gas at a cost of $32,709 p.&he gas usage for commonhot water heating
supplied toapartments, commercial premises, and common areabere is no sumetering in place that would
enable a breakdown of end usage. However, it is expected that the majority of the usage will be driven by
apartment hotwater demands from showers, washing machines, dishwashers, and hot water taps in kitchens,
laundries and bathrooms. A smaller proportion of the usage will be associated with the restaurant kicitiges
There would be a minor contribution to usafyfem the common areas and back office.

4.2. Hectricity Usage Breakdown

The electricity use breakdowior common areas has be¢éhS @3St 2 LISR o6l &SR 2y Lyl feaia
electricity profiles, offpeak and peak consumptioandthe observed equipment load and operational patterfithe
estimatedenergy use breakdowis shownin Table5 and Figure3 below.

Figure3 Electricity use breakdown

Pool: 2% . corridor: 5%
Pump: 9% _ Flrei:Ex:;cr 14?&6

_External 1%

I./.

/A  Lifts: 10%

~__Escalators: 1%

__Exhaust Fans: 9%

Heating & Cooling: _
58%
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Table5 Electricity use breakdown of common area
Energy Consuming Asset Consumption (kWh Percentage
Corridor Lights 80,198 5%
Fire Exit Lights 20,323 1%
Foyer Lights 74,907 4%
External Lights 15,750 1%
Lifts 179,015 10%
Escalator 15,000 1%
Exhaust Fans 153,290 9%
Heating and Cooling 1,024,003 58%
Water Supply Pumps 153,888 9%
Pool Pumps 33,770 2%
Total 1,750,144 100%
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5. Shorter Payback Recommendatioidp to 4 Yearp

The sections below focus on energy and demand cost saving opportunities with a payback ef yeatst

5.1. Power Factor Correction

5.1.1. Background

Power factor is a measure of how efficiently power is being usgaich impacts ohe estimated $1@,576 in
annualpeak demand charges\ power factor of 1 would mean 100% of the power supply is being used efficiently
A power factor less thanrepresents powebeing usedessefficiently. Using the interval data provided by
XXXXXXX¥he average poweractor for XXXXX XXXX¥Xalculated to be 0.82Asthis strata complexs a large

energy user, improving the power factor to 0.96 can represent significant savitigga buildings of similar site
XXXXX XXXXgenerally have a power factor greater than 0.9 and there are several reasonsashitibute toa

low average power factor foKXXXXZommon areas

1. There are three lifts that serviceXXXX XXXXotn leves G¢ 13. They have an asset life of over 30 year
Although the lift shell has been renovatdtle lift motorsremainthe original motors Old liftmotors operate
on poorpower factos between0.47¢ 0.77.

2. There is a large number of water pumps@tXXX XXXXKKhot water and cold water supply, as well as the
circulation of water for the central cooling systefhese water pumps have a power factothe range of
0.7¢0.8.

3. The presence of an embedded electrical network which incltidepower demands of @anmercial
premises and apartments in addition to common area energy usage. This means there is installed electrical
equipment that is outside of the remit of the Owners Corporation to manage.

The efficiency of power usage impaon the peakdemand chargg inthe overallenergy billing.Peak @mand
charges are priced based tre peak energy demand as measured in Kilovolt Ampere (&Vve)thebilling period.
Abetter power factordoes not reduce energy usage, but it does lower peak demémthe monthof October 2016,
the peak demandor XXXXX XXXX¥xs520kVAwith a charge 0$9,56960. Theannualizedpeakdemand charges
for 2016are estimatedo be $107,576

5.1.2. Recommendatios

Replacing motors and pumps with more modern energy efficient upgrades is a possibility, but would be a very
expensive and complex exerciseurthermore the Owners Corporation cannot upgrade equipment on commercial
premises or in apartmentsAlternatively it is possible to improvéhe overallpower factor performance with

installation of a Power Factor Correction unit for the whole oféh&bedded electrical networgower supply.

Power factor correction capacitors redeithe total current supplied by thenergy retailer to the load and as a result
the distribution system capacity is increased. Power factor correction capacitors are rated in electrical units called
a R d IRig Equivalent to one volampere of reactive power.
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Based on the energy deand of the building, Wattblock recommenisstalinga 150kVAR power factor correction
unit to improve the efficiency of power usag&heequipmentcanbe located near the electricity distribution board
Figure4 showsa typical250 kVAR power factor correction univith a power factor of 0.96 on the display in the
middle. The power factor of youpuildingspower usage will be shown on the device in real time.

Figure4 A 250kVAR powefactor correction unit

5.1.3. Saving€alculations

The installation 0 150kVAR power factor correction uri# estimated tdmprovethe average power factor from
0.82 to 0.96This isstimated to translate to a 14.6% reductionaverage monthlpeak demandrom 487.1kVA to
416.1kVA In the most recent billing the netwomonthly peakdemand tariff forXXXXX XXXXix¥$18.403/kVA.
This translates to an annual cost savings of $15,688 as illusiraieable6.

The capital cost of thprojectis estimated at $13,33@vhichincludesthe purchase of thedl50kVAR uniand an
estimatedallowance foiinstallationby a qualified electricianTherefore this project is estimated to deliver a
payback on investment of 8years.
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Table6 Financial analysis of a 180AR power factor correction unit

Measure Power factor correction

Reduction toaverage monthlpeak demand | 71.04kVA

Annual energyisagecostsaving N/A
Annualpeakdemand cost saving $15,688
Capital cost $13,30
Pay back 0.8 Years

The estimated savings and payback are further dependent on the commercial relationship around the operation of
the embedded electrical network. The savings calculated above are for the total energy billinigicostamon

areas, commercial premises, and apartments. In particular, the savings are not related to a reduction in energy
usage which is measured by the sub metering system. Therefore it may nbedégotiated with the embedded
electrical network oprator to pass on the benefits of these savings including the amount of the benefit and who the
beneficiary will be.lt is expected that under the current arrangement the full benefit of reduced demand charges
will be passed through to the common aredibd.

5.2. Common Area Lighting Upgrade

5.2.1. Background

The building has common aréighting running 24 hour the entranceportico, foyer, corridorsand fire stairs.The
external lightings run on a timer that is switched between seasons, soliphting is only on while it is dark

Accounting for this seasonal variance in daily running hours, it is expected that the external lighting attached to the
timer would run on average 10 hours per dayhe annual lighting energy consumption }XXXX XXXXs

estimated to bel91,178kWhrepresentingl1% of common area energy usEor detailed documentation and

analysis of the existing lightireystemgefer to Appendix 2.

Recently he building upgradd 15 external 250N att mercuryvapourlight fittingswith an LEDreplacement
Mercury vapour lights have a high wattage and low efficieaoyhis project is &pected to provide largeavings.

Fire Escapes

XXXXXKas2 fire stairs, one at either end of the buildinghat run fromlevels G 13. The fire stairs are illuminated
by a totalof 58high-powereda A y 3t S 36Wadt fuoréddentights Historicallythe lights in the fire stairbave
beenon apneumatic switchwhich automatically tureoff after a short periodo sawe energy. However, these

lights havebeenchangedo run 24 housto meetfire safetyregulatiorsand enhance the safety for resident$his
hasresulted in a significant increase in energy consumption in the fire stairs of up to 40 times the previgus level

which isequivalent to an annual energy cost of $25.
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Upgrading the 3@&Vatt fluorescent tubes to high quality LED battens veémsords a cost effective way to reduce
energy while meeting safety guidelinelsED lights are more energy effidievhile providingthe same level of
illumination. Furthermorel. EDwith integrated @cupancy sensorsanrun at 20% brightness in standby mode
whenresidentsare not usingthe fire stairs Thisproducesfurther energy saving&hile remaining compliant with
fire safety rgulations TheseLEDs brighten to full capacity wh#ére motion sensors are triggeretherefore
providing the same level of amenity when people need to use the fire stairergency exit lighting also inclue
battery backup power so that the stairwells remain illuminated in the event of a powardalil

AnLED upgrade in fire staiisestimated to reduce energy consumption by 72%, saving 14,531 kWh of energy per
year. This does not include the green running man exit lights which are included below Qod@étor Lights

Fovers

The reception foyer area is well illuminated with a combinatiodexforative wall fittings witlfCompactHuorescent
Lights (CFLsyecessed dwn lights with mercury vapour bulbs, and 8#att fluorescenttubes to illuminate the
ceilingas shown irFigure5 below. There are also a number of fluorescent tube lights by the pool.

Figure5 Foyerwith fluorescent tube ceiling lights, downlights and wall light fittings

It was noted on the site assessment that a number offtherescenttubes appear to have blownFurthermore

some of the tubes were cool white and some were warm whiteorder toretain the aeghetic with sufficient
lightinglevels,and considering the location of the lightsit is recommended to replacall old tubeswith LED tubes
without occupancy sensorslhisoption can halve the energy consumption in comparison to thstiexj leves,
reinstate consistency in lighting temperature aesthetic, and reduce maintenance costs associated with replacing
fluorescent tubes.

Wall fitting with CFLs and mercury vapour down lights can also be upgraded to LED. Mercury vapour ishagipe of
intensity discharge lamp. They use a lot of energy and are extremely inefficient. On the ground level and level 1,
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there are a number of 80 Watt mercury vapour bulbs running 24 hours. As this is an older technology, these fittings
can be replaceavith an LED down light to reduce running costs significantly.

The LED upgrade in foyers, replacing fluorescent tubes, CFLs and mercury vapour down lights, is estimated to redt
energy consumption by 74%, saving 49,485 kWh of energy per year.

External Flod Lights

Another majorlighting upgradeopportunity is the replacement of thiarger250Watt mercury vapour bulbthat are
in the main entrance portico and in the ceiling just inside the front dotireas noted on the visit dated {2
December that thel5 external fittings had already been replaced with\8@att LED dowrights. It is recommended
that the 4 remainin@50Watt fittings located in the foyersire also replaced.

Corridor Lights

The corridors between apartments are illurated by decorative wall mounted lights containi@gmpact
HuorescentlLights (CFLs)These ligts are on 24 hours a day as the corridors are enclosed spaces without natural
lighting These lights can also beptaceal with energy efficienLEDalternatives without the need to change the
decorative glass fittingslt is important to select the LED bulb with the same colour temperature as existing lights in
order to ensurghe same interior lighting design.

Thecorridorsl £ 82 KI @S (KS 3 NSgiyocatedldingigethg dorvays/tie firé Hairs These
lights typically contain mini fluorescent tubes which can be upgraded to more energy efficient LEDTlightsas
already been done with some of the exit signs in the building.

The LED upgrads the wall mounted light fittingsind theremaining® Nbzy y A y 3 Y inyh@cofidors is f A 3 K
estimated to reduce energy consumption 8y, savin@g0,063kWh of energy per year.

Apartments

While access to the apartments was not atgarthe site assessment, the maintenance manager mentioned an
essential service light just inside the door of each apartment that runs 24 hblerstated that a number of these
were still the old halogen dichroic downlights which run avgatt. It isunderstood that the replacement of these
lights with a more efficient LED light has already begun, and it is recommended that all remaining halogen down
lights be replaced with an LED dolight.

5.2.2. Recommendations

1. Replace the existing 58single T8200mm 36W emergency battensthe fire stairs witmew LECL8W
batten typewith a sensor that runs at 20% brightneglsen unoccupied.
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2. Replaced2xsingle T8 1200mm 36Worescent tubesn foyers and 6 single T8 1200mm 36Wluorescent
tubesin pool area with 18W LED tubes.

Replace 25 x emergency exit signs with LED exit signs.

Replaceemaining4 mercury vapour bulbs foyerswith LED dowrights.

Replace remaining halogen dichr&iS & & S y (i Adéwin lightsSn\igakriestsvith an LED own light.
Replacecompact fluorescentbghts infoyer and corridorwall fittingswith LED retrofits

o gk w

5.2.3. Saving€alculations

Table7 belowshows estimated energy savings and costs for the replacement and/or refurbishmeitlafhting
equipmentidentifiedin the above recommendationgJpgrading al675lights is estimated to cos55,965including
supgdy of the lighting products and installation by an electrician. The project is expected to achieve a payback of
yearson the initial investment due to dramatically reduced energy consumption of these common area lights.

Table7 Financial analysis of LED lighting upgrade

Measure LED lighting upgrade
Annual energy consumption saving 124,234kWh

Annual energyisagecost saving $12,719
Annualpeakdemand cost saving $5,343

Annual maintenance savings $8,025

Annual savings $26,087

Capital cost $55,965

Pay back 2.1 Years

Overall energy consumption diese lights is estimated to be reduced B§oor 124,234kWhper year Because
lighting contributes to peak energy demands there is also an estin@tededuction to peak energy demand. Given
consideration of current peak and off peak energy usage ratelpeakdemand charges this translates to annual
cost savings of approximated1 8,062 Thisincludes both energy usage savings and peak demand savings.

In addition, LED lamps have a significantly longer lifespan to that of traditional incandescegérhahd

fluorescent lamps. The calculation of true cost of ownership should therefore take into account not only the energy
costs of running the current inefficient lamp types but also the cost of replacing them reguéalyblock

estimates an additinal annual maintenance savings of $8,025 giving a total $26,087 in annual cost savings for all
lighting upgrades in the recommendations.
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Both thesavings from reduction in energy usaayed peak demand chargebould pass directly to theommon area
bills mid by theOwners Corporation As discussed previously this depends on the commercial agreement with the
embedded electrical network operator.

For the purposes of this audit these savings and costs are estinbatsed on similar projects that have been
completed in other residential apartment building§hese figures are not formal quotations mauld be
considered to be representative of the market and are suitable for budgeting purpd$ésis a medium accuracy
estimate as per th&andard.

5.3. Permafrost Injection in Chillers

5.3.1. Background

A central airconditioning system is used for the resideatsd common areaat XXXXX XXXXXbhe operation of
the system is complex and tluetails are discussed Appendix 2 While thebenefit fromthe central air
conditioning issplit betweenthe residentsand common areast runs on the common area power supply and the
energy consumed is paid for by tisvners CorporationAny cost savings identified will therefore accruelte t
Owners Corporatin to realise payback on investmenthe recommended projesin this section focus on
improving the efficiency ahe air conditioningchillers.

Thereare four chillers located in the ground floplant roomwhich are used t@roduce chilled water The chilled
wateriscirculated around the buildinthrough a chilled water loop to cool down the room temperature inside each
residential unit As a result of this process tlehilled waterslowly warms up.In order to maintain the temperature

of the chlled water looparefrigerant is usednside the chillerso facilitate theprocess oheat transferthat

removes heat The problem arises when the oil used in the chiftexchineryleaks into the refrigerant circuitThe

oil molecules form a barrighat deceleratesthe heat transfer inside the refrigerant circuithisresultsin the chiller
working longerto producethe sameamount ofcooling capacityin turnincreasing the energy consumption of the
system. Thisissue becomes increasingly apparent on systdrasare 3 years and older.

Figure6 Chillers located in the plant room on the ground floor
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5.3.2. Recommendations

Wattblock recommends PermaFrost for improving enegfiiciency of the air conditioning chillers. The project
involves injeang PermaFrost manually into the existing lubrication oil for the chiller compres$brsugh applying
the highly thermosconductive compound into the refrigerant circuit, the stagi oil layer on the inner lining dhe
refrigerant coils is permanently removégigure?), thereby significantly improving heat transfdn comparison to

a normal operating system without oil barriers tRermaFrostnolecules carfurther increasethermal conductivity
by accelerating the heat transfer rate of the systefihe PermaFrost can be easily injected into the chiller system
and no mechanical modification is requirel.one-time treatment of PermaFrost can last the lifetbg chiller.

OIL REMOVED
OIL BUILD-UP

Figure7 Metal tubes inside chillers before and after the use of PermaFrost (soRoveertron Glob3al

5.3.3. Saving<€alculations

PermaFrost was developdxettweenthe 1990s and 2002 and it has been successfully appligeidSA and across
Europe. The technology has proven to bring a market improvement in cooling performance, with energy savings of
between 1%and30%. Wattblock has used fypical16%savings guidancier calculating the energy savingéthe

chiller compressorat XXXXX XXXXXX

Thecurrent energy consumption of thehillers is based orheir kW ratingsand electrical current flow rate
(Ampere) The datawascollectedwith the assistance of thehiller maintenance staffising a clampneter-reading
device The resulsrevealedthat the chiller is running at 100 to 1Zmpereon average andt 140 Amperen full
load. The houss of operation of thefour chillersis estimated to beé8 hours per daywith an energy consumption of
392,448 kWh per annunThis is a medium accuracy estimate as per the Standard.

The use of permafroghasthe additional benefitof extendngthe lifespan ofthe chillers Thids due tothe system
operating hous beingreducedas a result ofhe improvementin heat transferefficiency. However, theadditional
maintenance savingare difficult to estimatewith sufficient accuracgndhave not been inalided in the financial
analysis

Capital costs have beastimated at 85,960 This has been calculatbdsed on estimates of component cosisd
installation servicesThe project is @gnated to deliver a 3.§earpaybackwith annualsavings estimated at%129
Air conditioning systems aralsoexpected to contribute to peak energy demand the savingserefore savingare
comprised of both a11% reduction in energy usage fees a6 reduction in peak demarfdes.
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Table8 Financial analysis &fermaFrost technology

Measure Injection of PermaFrost into chillers
Annualenergy consumption saving | 62,792kWh
Annualenergyusagecost saving $6,429

Annualpeakdemand cost saving $2,700

Annual maintenance savings Furtherbenefitsnot estimated

Total Savings $9,129

Capital cost $35,960

Pay back 3.9Years

Both thesavings from reduction in energy usamed peak demand chargsbould pass directly to theommon area
bills paid by theéDwners CorporationAs discussed previously this depends on the commercial agreement with the
embedded electrical network operator.

5.4. Variable Speed Drive Retrofib Water Pumps

5.4.1. Background

Besides chillerghe central air conditioning system also conssenergy in pumpinghilledwater around the

building Aseparatecondensemwater loop isused to circulate water from the dter to the cooling towelocatedon

the rooffor heatrejectionto the external environmentThe recommended project in this séwt focugson

improving the efficiency of thesgater pumps There are two chiller water pumps and two condenser water pumps
located in the ground floor chiller plant roo(Rigure8 and Figure9).

Figure8 TECO water pump
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Figure9 TECO water pump in plant room on ground floor

The current water pumps are equipped with soft startevijch provide a gentle rampp to full speed during the
start-up of the pump.Otherwise there will be an initial power surge which can result in mechanical shock and
reduce equipment liféor the pumpovertime. The additional benefit of soft startersasreduction in both energy
usageand peak demand.

Nevertheless, the four water pumps in the system still consume a large amount of eérgfly, the rated capacity
of the pumps is significant with chiller water pumps rated ak¥b and condenser watggumps at 18.%kW.
Secondlythe pumpscan only operate at full capacity regardless of the demand for cooling.

5.4.2. Recommendations

Energy savings can be achieved with the retrofiVarfiable SoeedDrives(VSDsinto existing water pumpslhe
variable speed drive allows the water pump to operate at different speeds depending on the level of cooling
demand. Anyreduction in speed would result in a drop in energy consumption.

Wattblock recommends theetrofit of 4 variable speed drives intihe chiller water pumps andondenser water
pumps of the centradir-conditioningsystem. The variable speed drivafiould besized such that the input wattage
matches the rated wattage of the existing water pumps.additional, pressure ssors and commollers also needo
be installed to manage the operation of the variable speed drives.
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5.4.3. Saving€alculations

The retrofit of variable speed drives commonly resuita10%- 20% reduction in speed, which correlates taQ%o-
50% drop in energgonsumption. The current energy consumption of theater pumpsis based on their kW ratings
and the hours of operation of thepumpsis estimatedat 8 hours per day

For the financiaanalysisve haveused aconservativeenergy savingsstimateof20% However, asair conditioning
operates during pak usage periods the financgdvings are much higher. Cgalvings are gimatedto include
both a14% reduction in energy usage fees anglaraluction in peak demand chargedotal annual savings is
estimated at$6,258. This is a medium accuracy estimate as per the Standard.

In addition, the use of variable speed drives tiee benefit of impoved system reliabilityAny reduction in speed
achieved has major benefits in reducing pump wear and éxtending equipment lifeTo be conservative hie
maintenance benefits to the water pump are not considered in the financial analysis

Capital cost is based on an estimateahad equipment purchase cost afburly rates for project installationProject
management costs have be@rcludedto ensure thenew systenmis compatible with the existing central cooling
system Table9 providesa financial analysis of the project, whishestimated to achieve a payback on investment
of approximately3.6years

Table9 Financial analysis of variable speed drives on water pumps of central cooling system

Measure Retrofit of variable speed drige
Annual energgonsumption saving 39,128kWh

Annual energyisagecost saving $4,407

Annualpeakdemand cost saving $1,851

Annual maintenance savings Further benefits not estimated
Total savings estimate $6,258

Capital cost $22,696

Pay back 3.6Years

Both thesavings from reduction in energy usage and peak demand charges should pass directly to the common are
bills paid by the Owners CorporatioAs discussed previously this depends on the commercial agreement with the
embedded electrical network operator.
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6. Longer Payback Measures (Over 4 Years Payback)

6.1. GasBoosted Heat Pump Hot Water Heating

6.1.1. Background

A common gas hot water heating systémoated on the roof of the buildinig used to supply hot water for residents
at XXXXX XXXXXPheOwners Corporatiopays the gas bill on behalf of all residential hot water users. The
operating costs of the system would be recovered through strata levies to unit owHérically gaas beera
cheap energy resource in Australidowever, average wholesale prices have more than doubled in recent yiears.
addition, gas hot water heating is inefficierithe current annual gas bill i8%709for a total usage o0f,383,297MJ
which is equivalent t®,673MJ per apartment. Any sangs achieved will accrue directly to tavners Corporation
in achieving return on investment.

6.1.2. Recommendations

Wattblock recommendsetrofit of the existing gas hot water system to a gas boostledtricheat pump system.
Heat pumphot water heathg systens areabout five times more efficient than conventional gas hot water heating.
Heat pump systems work by absorbing heat from the surrounding air and transferring it to heat whsrwork
on the same principle as a refrigeratdiut instead ofpumping heat out of the fridge to keep it cool, they pump heat

into the water. The proposd system is to usa heat pump to heathe mains cold wateup to55 , whichwould
then be boosted by the existing gas hot water system for hot water storage in pressurized energy bank vessels

Heat pums use electricity to operatavhich isfavourable forXXXXX XXXXd¢€ to the low electricity ratesThe

heat pumpscanbe set upto operate during hours that optimise the cost economics and the efficiency of the system.
Considerations include peak usage times of hot water, ambient temperature modeling to optimise heat transfer, anc
favouring off peak or shoulder periods for elécity usage.

6.1.3. Saving€alculations

The implementation of the heat pump system would result in an increase in common area electricity costs. Howeve
this is more than offset by significant reduction igas billingSavings figures can vary depérglon the level of gas
boosting requirechfter the installation of a heat pump systerm\ gas boostingf 10% has beeassumedn the

financial analysisThe average usage rate for gas used in the calculation is 8IM23and the average usage rate

for electricity is $0.087/kWh. We have considered the heat pumps would be set up to operate outside of peak
demand periods and will not have an impact on demand féeording to our modeling we estimate a

1,244,96MJ reduction in gas usage offset®81,663kWhincrease in electricity usage. In dollar terms this

translates to a 89,007 reduction in gas billing and & 61 increase in electricity usage fees for a n2i.$64

annual savingéTable10).
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Capital costs estimated at $91,00iicludngthe cost of the heat pump systetngether withinstallationcost
estimates A aanemaybe required to lift the equipment to the roofThiscosthas not been included ithe estimate.
Basedon net savings estimates thpgoject is therefore expected to achieve a payback of 4.2 years.

Tablel0 Financial analysis of a gas boosted heat pump hot water system

Measure

Gas boosted heat pumgystem

Annual energy consumptiompact

1,244,96 MJ Gassavings
81,653kWh Electricitylncrease

Annual electricity cost increase

$7,161

Annual gas cost savings $29,07
Net energy cost saving $21,864
Annual demand cost saving N/A
Capital cost $91,000
Pay back 4.2Years

6.2. Solar Energy System

6.2.1.Background

Solar energy systems collect energy from the sun via solar panels which are typically installed on rooftops. An
inverter system converts DC current from the panels to AC current which supplements the normal electricity supply
comingfromthe S OGNRA OA (& ySGg2N] 2N WANARRQ L2 gSN®

An embedded electricity network is set up for the strata compleX>@KXX XXXXXesidential apartments,
commercial units and the common area of the complex are connected to a single elettritityie®rQAs a resli,
the installation of a solagnergysystemcould connect to the gate meter ansupplement energy supply @l parties
within the embedded network.

6.2.2.Recommendations

Wattblock recommendmstallation ofa 40 kW solar energy system on the roof KXXXX XXXXXbhe roof of the
main hotel structure is relatively unshaded and will produce good solar energy outpetavailable space for
consideration of a solar energy system is 450 square meters which is sufficient to hold approximately 150 panels.

It may be possible to increase the size of the solar energy system up to 100 kW by utilizing the roof area above
AXXXXXX Fdzy OG A 2y OS yodateddext to théhAirdihotél tak & rRaksyva@raofspace of approximately
1,000 square metersHowever, this areais lesssuitable forsolaras it has significant shading duriting late
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afternoonfrom the hotel as shown irFigure10 below. In addition,someparts of the function centeroof are
curved and mayot be suitable foinstalling solar panelas shown irFigurell.
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Figure10 XXXXX XXXXaetial image

Figurell aXXXXX&Function Centre
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