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NSW Knowledge Hubs e

Deparment of Industry

> Brings together businesses, research organisations and
indusfry associations

= Shared projects te drive innovation and create shared value

Energy & Resources Knowledge Hub @
> Administered by NIER at University of Newcastie :

= Responding to new markets for Energy and METS
technologies and services

> Captures opportunities for growth, development,
collaboration and innovation nlg‘.-lr €

> |ndustry bed, eollaborative partnerships funded through NNCWLEDCE HIES

Energy NSW

# The MSW Energy and Resources Knowledge Hub
incorporates METS NSW and Energy NSW

= Energy NSW was established to support the energy
equipment, technelogy and services sector for NSW

# |t provides a platform fo share information and knowledge,
and supports energy businesses lo navigate a complex and
changing envirenment

# Participation in Energy NSW provides access to leading
research, industry best praciice, invitations to relevant evenis,
and information on new technologies and services

> One of the key priorities of Energy NSW s to boost
fundamental energy knowledge in NSW, which is a focus of
today's workshop
iy |II
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Speaker 2: Chris Warris

Powerto save

Introduction to

Energy Management
17 May 2018

Welcome to the Introduction to Energy
Management for Businesses Course

Leaming Objectives:

+ Understand what you can do to manage your cost and energy
consumption.

+ Analyse your bills and identify what you are paying for.

+ |dentify and evaluate simple energy saving opportunities in
your business.

Introduction to
energy management -
Energy Management
Basics




Why is energy management important to an organisation?
Energy is NOT a fixed cost for your business!!
Energy management allows an organisation to get a better

understanding of how it uses energy and what their opportunities are for
controlling and conserving this energy use.

Reduce Cost Unkck Financal Buik trust and respect Iaet lagal
InCentves TEQUrements

Reduce Costs

Do you think electricity prices have gone up?
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Reduce Costs

Discover how others have achieved impressive cost savings through
energy management and energy efficiency.

Charles S Uni ity in Batt
achieved an 18% enerdgy reduction,

saving nearly half a million_dollars
annuallky.

4 Pines Brawery achieved a 308
reduction in natural gas use in their

brewsry

+ See more examples here.




Unlock Financial Incentives

The NSW Energy Savings Scheme (ESS) is an innovalive pregram that provides
businesses with financial incentives to help reduce the payback on thair energy efficiency
projects

For instance, when you replace inefficient lights with
more efficient ones, the ESS enables you to create
Energy Savings Certificates (ESCs or “Eskies™), with
the help of an Accredited Certificate Provider (ACP)

The ESCs can then be sold. Each ESC represents
around one MWh of energy savings, as calculated
using the methods defined by the ESS

The revenue earned from the sold ESC can help fund
your upgrade project.

Ta know more about the ESS you can reglister for
Office of Envircnment and Heritage’s courses through
the Energy Saver learning site.

Unlock Financial Incentives
Energy Savings Scheme (ESE) - Example

Project; A commercial building chooses to replace existing fluorescent lighting with LED
lighting. The initial capital cost = $750,000 and it is expectad the project will save
approximately §150,000 per year in electricity costs. The project manager decides to apply for
Energy Savings Certificates (ESCs) to reduce the total capital cost of the project.

Let's look at how this can be achieved!

o Estimated savings ower project life = 8,700 MWh

e Mumber of ESCs generated = 1.06 x 8,700 (lotal s&vings in Qo to

hivh) = 9,223 ESCs Powertosave, nsw gov au
To find a supplier who can

ﬂ Marked price per ESC® = $20 help you access the ESS

() Eligible payment to business = 520 x 9,222 = $184,440

“Extimarts only.ESCa @ re tracable certificate The pricewsrios dus o supply snddermsnd sndcan fluctusts coridana by depand ingon mackst

Introduction to
energy management -
Understanding Energy




How is Energy Measured?

How is energy consumed - the basics:
To understand how energy is consumed in your organisation, know that:

Energy consumption is measured in joules [J)

Gas:

Gas energy consumption: commenly measured as Mega-
Joules (MJ}

1 MJ = 1,000,000 Joules

How is Energy Measured?
How is energy consumed — the basics:
To understand how energy is consumed in your organisation, know that:
Energy consumption is measured in joules [J)
Electricity:
Power: is the rate at which energy is used and is measured in

Joules per second (J/s), Watts (W) or Kile=Watts (K\W)
’ 1 kW = 1000 Watts

Electricity Consumption: commonly measured In kilo-\Watt-
hours (kWh)
1 kWh = 1000 Watt-hours

Which consumes more power?

.
k




But, it's not just about the power!

Energy = Power x Operating time
(kWh) (kW) (hours)

Activity:

Energy (kKWh) = Power (kW) x operating time (hours)

A halogen light rated at 55W is run for 8760 hours per year. How
many kWh are consumed in a year?

(S5W / 1000} x 8760 hrs = 482 kWh per annum

A kettle rated at 2,000W is run for § minutes twice a day (61
hours per year). How many kWh are consumed in a year?

(2000W / 1000) ® €1 hrs = 122 kWh per annum

Introduction to
energy management -
Analysing energy bills




How Does Electricity Get to You?

Elactricity is generated at a power plant
Itis transmitted and distributed frarm the power plant threugh @ netwark of power ines, Thae
netwark connects ta yewr howse or business and supplies yau with electricity from the power plant,

Retailers dan't provide eleciricity; they provide the price for youwr electncity,

»,
\ § )y

'+ Refailers are the middleman between the customerand ebactricity uq:pljrl::huiﬁ

+  buys electricity (wholesale) from power plants
»  sallselecticity 1o yau and pass on charges fram distibutars

Analysing Energy Bills
Electricity bill components
Elmetricity bills are comprised of a number of different charges: how we use alectricity affects

these charges.
argy
“Market
¥Network 32%
63%

Analysing Energy Bills -
Time of Use (ToU) explained
Retailers and network providers may have different rates depending on when yvou use eleciricity.

The reaseon for Tol) pricing is simple — electricity used in peak (busy) times creates a strain on
electricity network infrastructure.

Prices are more expensive during peak times to encourage users to use alectricity during off-
peak times if possible,




Time of Use (ToU) — Activity

There can be significant differences between peak and off peak tariffe. For example, for a
typical household or small business,

i 1
1us
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What equipment in your house or business could you move from running during
peak to running during off peak times?

Analysing Energy Bills

There are two types of bills - bundled and unbundled.

Bundied:

*  LUsually for homes or small businesses who dont spend a lof on electricity
(=32%,000 per annum)

= Mo demand charges — consumption based only

= Bundled bill tariffs include all of the charges that make up your ehectricity bill in
a single tariff

Unbundied:

= Usually for larger sites

= Usually has demand charges

= Shows separate tariffs for the various charges that make-up the tolal electricity
bill cost.

Analysing Energy Bills — Bundled Bill
ACMEPOWER s




Analysing Energy Bills — Bundled Bill
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Analysing Energy Bills — Bundled Bill

‘four ect riciby sugply details. e pel
e 1 Sernsie Soreet: TANIPLETOM RSW 1222
ety s 50 b Ay 2900 R e

HAIL Pieiiceaaa)

[ el 10w

Wt B aad A daur el [

. dune [T T T TS v

DOOGS ISy 14 Roras By PO |

P e e ed b T g M P e by
e s fa

e w' vy wored gut your il
Trrivicus kil otk ind prpmeaty

Fearvacus e [ErE]
7 g 18 gyl 12280

A
iR ] Bl 2Es 521351
Supols tharga Widgn IAE BHT

Fipratd pridtineg e LRI
oo Pl 4 i

o st Gt . A& note an the Discounts

il (il BrE iy
et oy -chepgn v cnediry - MM
sl G L Ry

e 41 = ERREAT

10




[y — SRRl Analysing Energy Bills
= - =1 — Unbundled Bill
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Analysing Energy Bills -
Network tariffs explained
There are two main categonies of network tariffs:

Consumption-based tariffs:

+  Typically apply to SME's businesses {annual consumption normally <40 MWh)
+ All charges are based on consumption (i.e. how much electricity you use)

+  The consumption rates are typically more expensive than demand-based tariffs
Demand-based tariffs:

+  Typically apply to medium to large business (annual consumption =40 MWh)

+ Charged for beth consumpticn and demand

+ The consumption rates are typically lower than consumpiion-based tariffs, but
they have an additional demand charge

11



Analysing Energy Bills — Network Consumption & Demand Tariffs
Consumption:

* Buginess 1 and Business 2 have the same daily consumption (220kWh)

Demand:

+ Business 1 has a very low and constant Consumption and Demand
demand

+ Buginess 2 has a very high demand
Strain:

+  Business 1 creates vary little strain on the
netwaork infrasiructure

+  Buginess 2 creates a lot of strain on the
network infrastructure

Analysing Energy Bills - Demand Charges
Why is this imponant?

+  For large users, demand typically accounts for the greatest portion of your
Metwork Charges. Reducing your maximum demand can save you lots of money

How do | minimize my demand charges?

+ There are lots of things you can do lo manage yeur demand

+  Balance your electricity use throughout the day and night

+  Stagger eguipment start-up to avoid demand spikes or

+  Where possible don't use all your energy intensive eguipment at the same time
How do | know my demand?

* Your kill will list your maximum demand for the last billing period

Introduction to
energy management—

Identifying and evaluating
energy saving opportunities in
your business

12




Identifying Energy Saving Opportunities
The Energy Efficiency Hierarchy

Optimise existing enengy use Low Cost

Energy efficiency upgradis

Higher
Cost

Energy Efficiency — Optimise existing energy use (no or low
cost measures)

« Metering and Monitoring
« Manage your Time of Use
+ Reduce Stand-by Power
+ Lighting Contral:
+  Switch lights off when not in use

Consider timers and sensers io manage on-and-cff times

+  Lighting the space differantly with less lights per switeh and dimming
* Use appropriate lighting levels

+ Table lamps Instead aof downlights
Adjust air conditioning set-points

*  Elmctricity vsa decreases by 5% for every 1°C increase In cooling set

"

-

Metering and Monitoring
Monitoring enables you to betfer assess and improve your energy performance

fes]
£
i
E

Ways to manitor your electricity usage:

« |f you have a smart meter = from your retailer or network provider:

g (v a ugarid com.auiC omman Cusiomer-Sendces Homea e ters! meter-data-aooess.
+ Third party monitoring device
+  Solar PY monitering porial

M LA

0
o

ST Ty W |

£ St H
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Energy Efficiency — Optimise existing energy use Back

Example Case Study
Optimising Air Conditioning Start/Stop Times

MAL DBTS (Terminal HVAC) Operating Hours
2011, 2010, 2009 {Comparison)
==DATS 20111 —DBTS 2010 ——DBTS 2008

h Emak  C showuier

RPNV NIIINIIIIIIIIIIIY

o

Identifying Energy Saving Opportunities
The Energy Efficiency Hierarchy

Optimise existing enengy use Low Cost
va ~d
Energy efficiency upgrades
Higher
Cost

Energy Efficiency - Upgradeto LED Lighting

» Upgrade to LED
= Af least 50% more efficient
» Product life 8x fluoro and 25x halogen (e.q. downlights)

+ Example: £
« 50 Watt halogen x 35 hours per week = 558 p.a* / \S“’

If you replace it with an LED downlight and driver:

= 513 p.a* (for the same or moare light
i save 345 p.a, per light
« A quality solution should last more than 27 years
Quality solutions cost betwean 535 and 5100 (plus installation Q ‘}\
9

+ Simple payback can be less than 1 year.
» Rebates are available — see powertosave nsw.gov.au -

* Fram OEH toal “Calculight” which ssages Eghting 1otal cos of owneship Rpydwessw arvinanment new. g ov aubghting Toolpefdefault agse

14




Energy Efficiency — Upgrade Appliances

Products in Australia are continually improving!

= Minimum energy performance product ratings
exist in the following areas:

QEH Appliance
Replacament Offer
DOWETTOSaWE, v W, B0V, a1

50% more =fficient T5% mona efficiant
than 15 years ago than 10 years ago

Identifying Energy Saving Opportunities
The Energy Efficiency Hierarchy

Optimise existing energy use Low Cost

/ Higher
Cost
/ -

Solar Photovoltaic (PV) Panels

Is Solar PV right for your site(s)

MORNING DEMAMD EVEMIMNG DEMAND

15




Supply Side Opportunity:
Solar Photovoltaic (PV) Panels

Financials:

A 10 KW Solar PV system should produce ~
16,425 KkWh per annum.

If your average electricity tariff is 30c/kWh, and

You self-consume 75% of the power from your
solar PV system:

16,425 x 75% = 12,319 kWh per annum saving
12,319 x $0.30 = $3,695 per annum saving.

Solar PV System Cost

It li

Supply Side Opportunity:
Solar Photovoltaic (PV) Panels

Financials:

$3,695 per annum saving
Cost ~ $15,000

Payback = 4 years

16




Energy cost savings ideas: additional resources

Qptamise exisking mrergy wee

Introduction to Energy Management Course
Where to next?

Register for the full Introduction to Energy Managementcourse
= www.environment.nsw.gov.au/business/energy-management-

training.htm

OEH Energy Management Services’free courses and webinars
— https://powertosave.nsw.gov.au/business/courses-webinars

OEH Website - www.powertosave.nsw.gov.au

Resources and Energy - Website

Appliances — www.energyrating.gov.au
OEH Appliance Replacement Offer— Power To Save

Speaker 4: Shauna Coffey
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energy efficiency

COUNCIL ;

Save money
and energy

with accelerated depreciation
for small businesses

17




Energy efficiency financing options

Self-funded «

Commercial loan

Energy efficient loan e

Utility on-bill
financing

» Operating lease

« Capital lease

Energy services
agreement (ESA)

Environmental
upgrade agreement
(EUA)

http:/iwww environment nsw.gov au/business/project-financing htm

Energy Savings for Business - May 2018 | in

L

Accelerated depreciation options

Eligible small businesses |

V2

Eligible asset purchase |

N

| Agset costing less than $20,000 each ‘ ‘ Asset costing more than $20,000 each |

N/

7

Instant asset write-off

‘ ‘ General small business pool option |

4

N

Each assetcan be written offin full in the year they are
baught and used, or installed resdy-for-use,

A deduction for 15 per cent of the costis allowed in the
firstincame year and a 30 per cent deducboneach year
after the first year, When the balance of your small
business pocl s less than $20,000, you can wite-aff the
entire balance at the end ofthat income year.

Eneny Sawngs for Business - May 2018 (in

L

There are rules

« Small business definition

* Excluded assets

+ Business related partion

+ Installed/ready to use in previous financial year

Energy Savirgs for Business - May 2018 | iin

w

18




The payback effect

Payback

Payback
. Energy Energy . . e (years) . .
Initiative i Savings Savings e Malptﬂnancﬂ T Without tax {years)
Cutlay AR 3 rebates  savings(pa) e With tax
(kWhiyr) 1$hyr) LEdni incentive
Lighting
upgrade
and
1 1
Installation $12,28200 18,386 54,857.00 | §1,084.00 $1,085.00 $35,380.30 2 B
SRNEOTS

1 Indicative only - if your business is in a company structure the most you will ‘get back’ is 27.5% (in 2016-17)

Energy Savings for Business - May 2018 (in L

Assistance
and energy

with accelerated degreciation
\ far small businesses

General guide and case studies prrm:
in development. Pablo & Rusty

ot o e e P e st
See also the Australian Tax oS ind o o - S
Office and speak to your S e oS e
independent, trusted financial e

adviser. T T

A appereniy wa =
DTG ey N 1 T 0

Ll

Energy efficiency makes sense

O

The Federal Government
accelerated depreciation for small
businesses initiative is an excellent
opportunity to upgrade equipment,
save energy and help your small
business long-term.

T Energy Savings far Business - May 2018 | in L

19
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energy efficiency
COUNCIL

Shauna Coffey

Head of Projects
Energy Efficiency Council
shauna.coffey@eec.org.au

The content of this presentation ha
withouttaking into account yo
objectives, needs or finan

The Energy Efficiency
obtainyour own indepen
making any decision in
business circumstance:

LYTSYONE® B

This project has been fu
under the City of Sydney
Knowledge Exchange
Sponsorship program.

Spealker 5: Kari .drmitage

& CONSTRUCTION EQUIPMENT PTY LTD

Energy Savings for Business
Quarry Mining Case Study

arry Mining Machine

ines and 1 Robaot
98 kwh per month

-+ May 2018 - 11 €NC
and 3 Robots
+ 30,089 kwh per montk

echnology Investment Program fund
(kilowatt peak) Solar Power Syste

20
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Key. Points '

electricity pricing to ensure cost is
rket fluctuation is avoided.

k approximately 3 years for the energy co
gs to pay for the $90K investment.

anels have a 20 year life

onth of January — having the panels save
0.0 on our bill for the machine shop that

e an annual cleaning bill to ensure their

down when un-manned

ommercial nghtmg--.

ights were 400W Metal halide with
fficient fittings

50W LED (less than half of the orlgi
lights at all in warehouse '

Speaker 6: Greg Gales

BUILT TO LAST

Makers ol Commercial Dish and Glasawashers

FFIOLIDLY AUSTRALIAN MADE
— Since 1854 ——

Sustainability
&
Manufacturing
Y

St HELOINGS

22




Solar Panels
(Generates 98kw)

T

23



Building Management System

ommnli- The Innotech Omni

building management
system allows
measurement and
management of power
consumption, generation,
storage, use of power
from the grid to ensure
the most efficient
approach is used.

Solar Generation vs Power Use from
The Grid

Even out the work

—illlh.....

24



For example Red shows high use of power from the grid — white shows no use
of power from the grid. This gives us visibility of consumption in relation to
when we are generating power and when we are using power for better
alignment.

What we have learned so far

*  The building management system has anly been in place for a short
time and already we have made changes to start times of heawy
machinery to be better matched with power generation.

* This has a direct impact on cost in bath the consumption of power
and the potential for peak demand charges to grow.

*  We will continue to monitor pawer consumption and once we
understand established patterns arrange our start and stop times
and other activity accordingly to maximise the solar investment.

* In addition, the building management system allows us to monitor
water consumption fram bath the rain tanks and town supplied
water. Approval has been given 6/9/2018 to install flow meters to
we cah monitor and control electronically the use of water.

2 x 2500It Water Tanks Machine Testing

25



Re purposed cardboard box to a
“bubble wrap” equivalent

26



Speaker 7: Professor Behdad Moghtaderi

nier (S

NEWCASTLE ISTITUTE FOR
ENERGY AND RESOURCES THE UMIVERSITY OF

NEWCASTLE

AUSTRALIA

Tackling Energy and Water Nexus in SMEs

Professor Behdad Moghtaderi
Director

Priority Research Centre
for Frontier Energy
Technologies & Utilisation

BACKGROUND (FETU)

« Staff & Students

— 16 Academics (10 listed) from Eng & Science Faculties

— 1 Future Fellow and 18 Postdoctoral Research Associates

= 12 Technical & General support staff

= 65 Postgraduate Students
Extensive array of laboratories and facilities worth 522M
Value of grants secured since 2013; = 540M
Publicationssince 2013: 618
RHD completions sinee 2013: 51

. = s 0w

15 Miay 2018; Ervergy Werkshep for SMEs ; & ° [“_!3'_"

HEACATIE

Thematic Areas

Energy Technologies
*  Low Emission Technology (LET) Options for Mining and
Process Industries
* Low Emission Technology (LET) Options for Base-Load
Power from Fossil Fuels
+ Renewables Energy Systems
* Energy Efficiency & Process Intensification

Fuels, Materials and Energy Utilisation
* Novel options for CO, capture and storage
» Transportation fuels
* Energy conversion
* Fuel utilisation in non-energy applications
* Energy and the environment

16 My 2018; Inengy Wirkshop for Shils G’ e nl er 3

REWEAGTIE
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ENERGY, WATER AND FOOD NEXUS

_-f-’-—‘
% FOOD
- | sEcumiTy,

demand,
supply
p. and assets

denand, sapply
and assets.

OPPORTUNITIES

1. Equipment and appliances

Compressed air minimisation

Energy metering, monitering and control
Heating, ventilation and air conditioning
Motors and motor systems

Lighting

Pumping systems |I|

- s s s = =

2. Dissipated energy

+ Process heat, boilers and steam systems m
* \Waste heat minimisation and recovery m
* Advanced cooling systems (e.g. printed heat exchangers, PCMs)

15 My 2018; Energy Werkshep ler SMEs ,_e, ° 'JI_?_'.

ARREAE

3. Alternatives to freshwater
+ Desalination
+ MNon-traditional waters

o Sea water

o Brackish water

o Atmospheric water generation

4. Net-zero wastewater treatment
+ Bioenergy

+ Biosolids

+  Resource recovery

5. Transport

+  Fuel efficiency / biofuels
» Ralling resistance

+  Aerodynamics

+  Alternative drive-trains

Erp——— o - NI

HOREAETIE
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RELEVANT UON TECHNOLOGIES
‘ GRANEX Heat Engine (fully commercialized) |

CLAS (at large-scale demo phase )

18 — L%
G | Pt e asis 152 = CLAS
E 1.4 T % 1.4 Typical Performance of the 0.5 kW Filot-plant
212 . 3 = L
g W oo E Avig = 0,37 G3j102
s08
os : ;
doa g G, pas 03
i . E
oo -o-W. W R W W. .3
Cryg PEANPEA Mem  TOWE  Bect 850 200 %50 1000

Reoaction Temperatures {°C)

0.5 kW (~100 kg.Oy/day) pilot-plant

G

]
E
2 v W Wpen Wi
=
o
£as
E

an

o 1 fi ] i e B
Thase jmin)

Typical parformance of tha pllot-scale
prototyps

15 My 2018, Energy Wrkshep for SMEs .d&. ° '_‘I_?_r ]

bwEiE
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Greenhouse Chemical Looping (at pilot-scaledemo ) |

co, CaC0y

Adr

- -

15 My 2018; Ensrgy Wrksheg ler SMEs ._G_ ° I‘_‘l_?_r i}

Infratech-CLES Energy on Demand System
(at pilot-scale demo )

Radurtion dwidation  Peduckion
wple ke e
A ; A A
' r Y h il ™y .
N ogen O pgen - B T )
7 Fresuciion B M ¥ . I =
Al h [T P — 2 1
H e R o A T
] 1 - | .
- Hi |1 Bk o o s
= RERRY HE Pkt Iy L
4 = .
o Bkt )
i | e @ @
I 12 am @ A L 1 s
Tima =—

* Grant proposals are being assessed for
the large-scale version

*  Huge market for small-scale version
(hospitals, glass factaries, ate)
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Miniaturized H, Generators / Power Units (R&D) |

H, storage issues = on-board production
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Energy Efficient Water Generation

Atmospheric Water Generation (Hydro Harvest Operation [H20])

RUCLEAR WASTE B
COMGETTYS (T M| 7 wate SRE planned In mathack Si

‘Water Abundance XPRIZE
2000 |/day @ 2 cents/l or less
US 1.5 M Prize money

SRR ———— o - N

Miniaturized Atmospheric GRANSAL: Closed Loop Helium Based HDH
Water Generation .
(Defense Applications) GOR = Ju -]

Concept Prototype Mark-1

Size: 120 x 85 x 7O mm
240 W, 12v DE
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Energy Harvesting (R&D)

Fit & Forget Sensorsand
Sensor Networks

Migmis:
ﬂ ~dju+  |Pyroelectric
ENEREY

1 mW/em? (10 W/ m?)
pyroelectric harvester
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INDUSTRY PROJECT

‘ Large R&D Projects (3* years)

Fraject Status (RED; Ongaing]  IUTE 0 TRl U T

rriatives for gersration of high gquality dry steam

Fraject Status (RED; Ongoing]  TEECCETT RIS

ive processe for food presanation

Praject Statis (RED; Dngaing]

Advarrad vagoar comprassien drying

Raduction in refr

Praject Statis (RED; Dnagaing]

usa during stonags and transport by controllad

Fraject Status {RED; Ongaing]
Fraject Status {RED; Ongaing]
Solid wesste minimi=stion

Project Status (RED; Ongaing]
Praject Status {RED; Ongaing]
Praject Status {RED; Ongaing]

of onsite generation and loads wsing mini-smart g
rodile matching and uze of variable speed drives

in food plants by onsite production of organic fertilisers

Praject Status (RED; Ongaing]
Project Status (RED; Ongaing]

‘Wazin beat recovery and

rewme uzing nanofkidic supercritical organic Rankine cycles

Fraject Status {RED; Ongaing]

[Desvmloping vizion and future spenarios for the energy productivity of the food sector

Fraject Status (RED; Ongaing]

Chailing
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Short Applied Projects (3-6 Months)
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CONCLUSIONS

+ Avast array of opportunities exist for lowering the energy
footprint and water consumption of SMEs.

* Arange of existing and emerging technologies can be applied

to take advantage of these

opportunities.
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