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Energy Efficiency and CO2 Reduction
Common Interest Workgroup

|ntr0duct|on Attendees Organisation

) ] Osman Unver Alcoa
The NSW Industrial Maintenance Roundtab

(IMRt) held a Common Interest Work Groug. John Latham ?Iuescope Steel
(CIWG) meeting on Energy Efficiency and R_owa_n W.erfel @Iuescope Steel
Carbon dioxide Reduction. This meeting walSill Sinclair Bluescope Steel
held on 38 September 2009 at the Asquith |Steve Brell Bluescope Steel

Leagues Club. The meeting was attended bjJohn Monaghan |CSR
13 people from 9 different organisations. ThiChris Farragher  [Hunter Water
information and ideas included in the Colin Watts Hunter Water
document came directly from the discussiorfrr==r
that took place at the meeting. Only first Suo KhuG Oroa Botan
names and company names have been use — st y

the report so peoples full names don't regisfoeter Todd SIRF Roundtables
with web search engines (to improve privacj2avid Mileham Tomago Aluminium
The full name list of attendees is provided ajPeter Henderson [Tomago Aluminium
right in a picture format.

Burns Pacific National

This meeting was the first CIWG meeting focusedrgpé&fficiency and C Reduction for the
NSW IMRt.

The IMRt is a maintenance networking organisatioordinated by SIRF Roundtables (SIRF
Rt) www.sirfrt.com.au This report gives feedback to meeting attendaedw#her interested
parties. The meeting included the developmentafraparison matrix, which is shown on
the following page. This matrix was filled out biyemdee organisations to enable
comparisons to be made between organisations oa ebthe issues discussed.
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Initial Introductions and Discussions

The meeting started off with each attendee introdputhemselves and talking a little about
their interest in the topic.

Chris and Colin attended from Hunter Water. Chas an energy efficiency role in Hunter
Water. They have a policy of being Carbon Stablécivmeans for any proposed expansions
they will not use any more total power than thegrently do. They have been looking at how
they can use less energy than they currently dasGhid that efficiency is ‘what turns him
on’. Col has only been with Hunter Water for a feeeks and previously worked for
Schneider for 15 years and has a power Backgrdtoiéh is now working on some energy
reduction project. He has an interest in measuréofeamnergy usage.

John from CSR bricks & Roofing attended the meetdadpn has very recently been
appointed the Energy Manager for the group. Hiserirfocus is to find projects within the
group that can be used for energy abatement. Johged on carbon trading back in the UK
a number of years ago.

Bill and Steve attended from the Slabmaking areBlaéscope Steel. Bill is the Engineering
Manager Slabmaking and suggested Bluescope hasey &@en interest in this topic because
of the future impact to their business from Carboading. Generation of Carbon Dioxide is
the unavoidable part of the making of Iron & Staedl so will end up being a very large tax
on their business. Bill indicated they are vergiasted in the energy area and in what
improvements they can make. They are keen to lghat other organisations are doing.
Steve has worked on a number of energy and wabgqis for the steelworks. They have
had the Water Savings Action Plan and then thedgyn®avings Action Plan for the NSW
government. There has also been the Greenhous8tG#gsand the federal government EEO
program. Both Bill and Steve have been spendingregmtage of their time working on these
water and energy related activities since the e2000’s.

David and Peter attended from Tomago Aluminium. iDawdicated that they are also a huge
carbon based energy user. David comes from a nmainée and projects background and
now has a full time role focused on energy efficieimprovements for Tomago as their
Energy Efficiency Manager. Peter has a senior et@ttrole and one of his many jobs
supports David’s energy improvement projects anigiies. One of the areas that Peter is
interested in is compressed air as they have n@de big savings in this area and see many
more opportunities to improve. Another of his iets relate to energy usage is Air
Conditioners and how they are used.

Osman attended from Alcoa’s Aluminium Rolling Millant at Yennora. More than 95% of
their aluminium comes from recycling and so théoartrading taxes will not have such a
large impact on them. They are not a huge useleofreeity like the aluminium smelters but
then use natural gas in their remelt and heatingates. Osman attended this meeting mostly
because of his personal passion about energy asagés environmental effect.

Suu attended from Orica in Botany where they mastufa Chlorine, Caustic and a number
of related products. It is only a small plant watout 35 people. He has been involved with a
Sustainability workshop for Orica and he attendesl tneeting to get more ideas into
possible sustainability projects.



John and Rowan attended from the Bluescope SteseG@@roducts division. John is their
Electrical Services Engineer and is very interestdglectrical Efficiencies. Rowan is the
Coated Products Utilities Services Engineer lookfigr their gas, steam and water used on
their site.

Mark Burns attended from Pacific National and mith.ocomotive Maintenance Manager
based in Newcastle. Energy efficiency is one ofkdanterests.

Sustainability

Chris from Hunter Water is seconded to their Sastaility Group and recently they sat down
together to try to define what sustainability ishem. He suggested there are a multitude of
definitions and you can be as narrow or broad aslike. He gave the example that for their
HR group sustainability was all about having a towover of people. At a broader level the
definition that gets traction are “IntergeneratidBquity”. This means that the current
generation does not spend up big on resource asabeffectively make the next generation
pay the bill. Another way of looking at it is thae wisely spend our money now on things
that last so that the next generation does not teaspend money replacing it. This is very
applicable for the water industry as water relatssets can have a life of 20 to 200 years.
Chris suggested that their organisation has expeziat looking at the long term picture.
After the workgroup Chris was able to pass on fifieial definition settled upon by Hunter
Water Corporation;
Sustainability is practically achieved when allatdivities, both internal to the business
and across its supply chain, achieve net addec welen assessed across each of the
triple bottom line outcomes (financial, social ar/ironmental) over the medium to
long timescales, considering all costs and benéfittuding externalities.”

Chris from Hunter Water mentioned that Sydney Whger declared that it will be carbon
neutral by around 2020. see
http://www.sydneywater.com.au/Sustainability/canbeutral.cfm

He suggested that Hunter Water has not gone téetves$ but has taken on the challenge of
remaining ‘Carbon Stable’.see

http://www.hunterwater.com.au/3257.aspx

This means that into the future, with the expecigiral expansion of their water network,
they will not use any more total energy than thaeyently do. From their look at the numbers
this will be a significant challenge, by tryingdo what they currently do in a more efficient
manner. This means their growth plan will haveearmatched with an equivalent electricity
usage reduction plan. It's Chris’ job to look foese electricity efficiency opportunities and
he sees many opportunities. He suggested a lbeafgportunities come from the past way
equipment was designed and installed without afa@zulow energy costs. When you factor
in future significant increases in the cost of #leity and gas from a carbon tax, then it
creates financial as well as sustainability reasongnding these opportunities. For Hunter
Water their energy use is mostly around electriagg for pumping and their biggest
opportunity for pumping with less electricity argdusually related to installation of variable
speed drives. Chris from Hunter Water suggestedoizause their assets have long expected
lives they can use the projected increase in thedisavings of electricity to justify
sometimes substantial investment for improvemetastheir NPV (Net Present Value)
calculations for justifying saving estimates theyéé used the projected future energy costs
provided by their regulator IPART (Independent iPgc& Regulatory Tribunal for NSW).
NPV is the most widely used method of justifyingestment for future savings. The future
cost of energy is the most uncertain componenalaiutating NPV. Chris has developed




some guideline figures used for determining théiitst of energy saving projects based on
the IPART projections. If the energy used or thergy saved stays the same year after year
they can be used to determine the net present vlhe energy;

net present value of operational cost per kWh
per year ($)
30 years 20 years 15 years 10 years
IPART residential cprs-15 2.641 2.405 1.983 1.420

For example, if a project saves 20000 kWh per ffeam the 15 year NP\bf the savings
based on the IPART forecast is 20000 times 1.9&30se to $40K.

Bill from Bluescope Steel talked about their agjiirgal goals related to sustainability. They
have had a substantial focus on water usage redudtheir plant uses about 36 Million litres
per day and they have made a massive reductidnstdy using the full output of Sydney
Water’'s water recycling plant which allows them thase the same water up to 7 times.
95% of the energy use in making steel is from @wah though they are huge users of
electricity and gas. Carbon Dioxide is a naturdpatufrom the chemical reaction in
steelmaking and so the best that can be hopeddohieved in the short to medium term is
to get closer to the theoretical maximum efficientyheir total plant process. Their
opportunity is increasing their current efficierdgser towards this theoretical efficiency.
Some of the easier gains already achieved is innpgdhe energy efficiency of large fan
drives.

David from Tomago Aluminium spoke about the lartgeticity requirement of operating an
aluminium smelter. The smelting process also releaarbon dioxide as well as from the
electricity usage. Aluminium is a product thattmtotal life cycle has a lot of energy
advantages, although initially needs a lot of epéogproduce. David indicated that the
Tomago smelter is one of the most efficient inwgld and their challenge is to keep
finding ways to improve this efficiency but simil@r the steel industry there are some
theoretical maximum efficiencies limited by the remt smelting technologies that are
available. The smelting process itself is theirmfaicus for improving their energy
efficiency but the energy usage of all their aailiequipment is also an opportunity that
they are working on. David indicated that aluminismelters have always monitored their
energy efficiency as electricity usage per alumimiutput has been one of their key
variables. Their experience at Tomago has beeritibadtronger they focus on efficiency the
more opportunities they find. They are currentlgkimg at efficiency improvements in both
their compressed air systems and in their elettnevork. The biggest savings have been
around process optimisation.

What is Achievable with Greenhouse Gas Reductions?

Osman from Alcoa suggested that the real probletim @antrolling greenhouse gas in the
long term is our consumer culture and that wheopleekeep demanding more and more
energy hungry products, then someone will suppythChris from Hunter Water suggested
that from global perspective economies are measanmdduccess is judged on growth. While
the global economy is continually growing then agimg actual reduction in greenhouse
gasses will be difficult.

! Hunter Water uses a discount factor of 7%



Osman made the point that there are different waysdging success than with just financial
measures. Financial measures are not necessgolycameasure of people’s happiness and
their satisfaction with their lives. As we havdit@ with the commercial realities of the
market economy, then products like electricity madgreenhouse gas producing power
stations are current a necessary evil. So we nay& fprice increases to reflect the real long
term cost to our global society. Also it makes neinmental sense to shut down
greenhouse gas producing industries if the prodads going to be made up by less
greenhouse gas efficiency conscious producershigr @obuntries.

Chris from Hunter Water highlighted a problem wgtbvernments and dealing with
governments departments. He suggested that theedtan significant opportunities to
reduce energy usage but this creates problem$@n ateas. The example he gave is with
waste water treatment plants. Treating waste watarake it have less local environmental
impact (loweing available nitrogen for instancekeds energy. Government department
attitudes seems to be that they want the lowesaatpeated wastewater possible but also
want the lowest energy use that is possible. Teeeens to be no interest in government in
getting involved in the reality of this compromi&ll from Bluescope suggested that
because there are limits to the maximum energgieffcies that current technology is
capable of, this should be taken into account wadetting longer term Carbon Cap & Trade
tax systems. He suggested that from his knowledgre tseems to be little interest by
government to want to talk about the boundariebgdte laws of chemistry and physics of
what levels of improvements are possible.

There was general agreement that the focus ofrtbeting group should be on the practical
energy efficiency issues that people in induspiahts can have an influence on.

Variable Speed Drives for Energy Savings

Bill from Bluescope talked about the energy sa\anbieved from converting their very large
(eg 3 MW) fume extraction fan drives to variablesgp drive. As the loading on these fans
vary there was energy savings in using variable@gmeotor technology. The change was not
justified on electrical savings but on age and @ The old drives had reached end of life
and had to be changed anyway. The choice of VSRsmore focused on achieving better
process control than on electricity savings. Bijgested that with new installations, where
there is variation of load, variable speed drivesraore easily justified. David from Tomago
indicated that as their smelting operations hag stady load requirement they have not
found very many opportunities for retrofitting valolie speed drives to save energy.

Chris from Hunter Water indicated that they have &dew spectacular successes with
retrofitting variable speed electrical motors foeegy savings. In the majority of cases for
their pumping system, even though they justify sgwaver a long projected life and use
estimates for significantly more expensive eletyrim the future, retrofitting VSD’s does

not usually pay for itself through electrical cosihis is because of the expense of the
conversion. Chris was asked about setting up V8Dtdoors. He indicated that it was

difficult, but to make energy savings easier infiitere, they had developed standard designs
for outdoor switchboards incorporating VSD’s u22KW. One feature of this design is to
mount them in kiosks and put shade hats over thehaorient the kiosk optimally to the

path of the sun.

There were discussions about what the new CarbahUap and Trade systems might do to
assist in justifying installing more efficient etacal drives. Chris from Hunter water



indicated that for organisations that are currepdying domestic rates for their electricity
there will be some increases in electrical costhbusuggested that for larger organisations
that have negotiated a much lower electricity ridte,Carbon Tax will have a much bigger
impact on their electrical costs and make justgywWsD retrofits to some drives much easier.

There was general discussion about the difficudtydesign engineers to estimate the size of
drives and the tendency for design and projectregys to be conservative and oversize
drives. It is also more common now to specify VSisere the actual in-service drive
loading is uncertain. Chris added that this canetones be an opportunity as replacement
motors and VSDs may not need to be as big as tnpragnt they replace. The key is to
measure the actual load.

Process Control Improvements

Chris from Hunter Water talked about a project las mvolved with converting the Bar Mill
and Rod Mill Reheat Furnaces to natural gas ahtweshut down Newcastle Steelworks.
Variable Speed Drives were installed on the furrfane as previously the fans had been
running with dampers almost entirely closed to achithe correct furnace control. For these
furnaces the induced draft from the furnace chirsnegs about all you needed and so the
variable speed fans rotated very slowly when immarservice. The big positive was that the
control of the furnace pressure was significantiptioved resulting on less heat loss from the
furnace. Their learning from this projects was #an though the installation of the VSD’s
was done on electricity savings, the more substbsdiving was in decreased natural gas
usage through better process control of furnacsespre.

John from CSR indicated that for their brick are kilns they have VSD’s for all their fan
drives. They were not installed for energy saviraghough this a positive advantage, they
were installed for better process control as fodlesd fans with damper flow control just does
not give enough control. Bill from Bluescope indaxhthat a lot of energy savings are
achieved opportunistically. When new plant or syst@re being installed, it is much easier
to justify small changes to the specification t@iove the final energy efficiency result. He
mentioned that the new sinter plant fans that westalled recently were VSD powered
where they were previously constant speed motors.

David from Tomago indicated that some of the bitjgeergy savings they have made have
been around process control. He suggested thataie¢hey operate their plant has an
influence on the amount of energy wasted. Anotlugetopportunity is with product quality
and rework. David suggested if they have qualitbfgms that produce a smelting loss, then
this is a major loss of energy. This is becausthalkenergy that went into creating the
unsaleable product is now lost with no value ad@&eve from Bluescope strongly agreed
and suggested that even a very small improvemeheifo yield from their steelmaking
process gives a massive Gigajoules of saving thatfd any of their other energy saving
opportunities. He suggested that the best way poawe yield is usually to increase
throughput of a process. If the same process pesdaicother tonne of steel for the same
energy, there are a huge savings. Global energggagcurs if that extra tonne of steel
replaces steel produced elsewhere. Steve sugdhatdtie challenge to improve yield is not
new but energy efficiency is just another reasomyttarder to find improvements. Bill from
Bluescope said that process yield is a major basiié®| for them.



Changing the Culture and Attitude of Our Workforces

David from Tomago told details about how they ayenty to make their people more aware
of energy efficiency issues as a key opportunityith people’s attitude to and awareness of
energy efficiency at work. He suggested that thasitens people make have an influence on
energy use and their positive experience of ‘mamesge influencing safety behaviour’ is
trying to be used to improve peoples energy ustgades. As an example of trying to
change people’s attitudes he indicated that Octishieir Energy Awareness Month. They
are having displays at their main gate where peity@ie plant and having discussions in
every work team. The teams will talk about whatrggeonsumption they have an influence
on and how in their day to day activities that hameémprovement opportunity. He suggested
that it is worthwhile getting people to think ines of the smaller things they can do rather
than thinking about major changes that would regsiignificant capital. David suggested
that it is good to give people examples.

Bill from Bluescope agreed that the people workimgur plants do have an influence on
energy use. An example of lack of focus on enesgyis the numbers of lights that are let on
that don’t need to be. He indicated that this matysave that much power but it is an
indicated that people are not thinking about enersp/ He suggested that they need to win
over the hearts and minds of their people to tlelte focus on energy efficiency and waste
at work. He indicated that they have had modemateess with getting people to turn lights
off in electrical switch rooms but the bigger oppaity is around leaks. Bill suggested that a
good way to focus on this is with the idea of wastd the need to eliminate it and energy is
just one the critical categories of waste. He retmensiwhen he first started with the
steelworks there were posters about with sloganatdBvery Leak Counts’. He suggested
that both management and employees have to be varrimthe idea of reducing waste to
make it a part of our work culture.

David from Tomago suggested that one of the chgdlers to help people to get their minds
around the large quantities of energy usage egj®dda or MWhrs. A good unit of measure
of electricity that people can readily understand mlentify with is the equivalent number of
houses use of electricity that an improvement ig1ts. The amount of electricity that their
air compressors use is equivalent to running tive tof Raymond Terrace. Their Fume
Treatment systems energy use is equivalent to pogvdtaitland. These types of measures
give people a much better understanding of the tifieminvolved and help them focus of
what they can do to help. Bill from Bluescope sigjge that for Carbon Dioxide generation
they have used the comparison of the number oficensuld take to produce an equivalent
amount of Carbon Dioxide. David also suggesteddbdhere is lot of talk in the media about
alternative sources of energy and people get armect understanding of the effectiveness
of these solutions compared to the energy savimgsdould make at work. He gave the
example of the energy saving their plant madeyleat that is equivalent to a square
kilometre of solar cells. There were comments ftbmgroup about talking about savings as
a ‘virtual solar panel’. Another comparison Davidygested they made is with the output of
the smaller wind turbine situated at Kooragangnidlen Newcastle. He suggested that last
year they saved the equivalent of 300 of these wirtiines. When you put energy savings in
these terms, it seems to have a big impact on paogititudes and helps them realise that
they can do things at work that can make a bighfice.

David from Tomago suggested that as they are armggy consumer, even the little things

people do have an opportunity to have a big impgdetsuggested that with the amount of
information that is available to people in the naealbout the importance of energy use, it is
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not hard to convince people it is important. Thalledmge is in showing people what they can
personally do the help make the improvements. Hneyrying hard to show their people
what is being achieved to build the enthusiasmpaitte to get engagement in the next lot of
energy improvement challenges.

Rowan from Bluescope Coated Products commentedhéhttought it important to highlight
the difference to how people often behave diffdydoetween work and home. The
suggestion was that at home people are more ltkaiyrn the lights and air conditioners off
while at work the same behaviours are not so likEhe comparison was made to teenagers
at home, as they are not paying the bills they temd to care.

Osman from Alcoa gave an example of attitudesedltd energy use with compressed air.
As in their plant the air compressors are centrdlso people in local sections tended to treat
compressed air as a free, as their usage costawereflected in their local costs or budgets.
Osman suggested that when there is a user pays Wottuactivity base cost centres for
energy use, there is often a change in behavidw .nore you highlight usage rates the more
you are likely to change people’s behaviours. Chnash Hunter Water gave an example of
where Hunter Water has contracted the operatidhedf water treatment plants to a wholly
owned but separate company called Hunter Waten@lisst\When the contract was written
the focus for the business was on Environmental @iamce, with no focus on energy use.
The result is not surprising. HunterWater Australeve historically made no efforts to

reduce energy use or reduce energy costs. Thissiakere difficult now to negotiate a
stronger focus on reducing their energy usage betimss Osman spoke about Alcoa’s
encourage system for improvement ideas with ttigdight ideas’ process. This tries to
engage employees in a wide range of areas thdiecanproved including energy efficiency.

Steve from Bluescope said that there has beendd fotus from the community about the
issue of water waste, driven mostly by the receng Ildrought and domestic water
restrictions. This community and government awasgergove actions that Bluescope reacted
to, with improvement projects with the governmeriveh ‘Water Savings Action Plan’. He
suggested that in contrast the ‘Energy SavingsoAddlan’ does not seem to have had the
same level of community drive as yet. David frommEgo talked about some of the areas
they had achieved some easy wins, where the imprents could have been achieved
previously if there had been the focus and therityion energy efficiency. Chris from
Hunter Water suggested historically their focus ddasys been, “is anyone out of water, is
there any sewer leaking?” and if not then it wé@aapriority and so energy efficiency was
never a strong focus. This suggests there isashait of work to do to get employees fully
focused on energy efficiency.

Peter from Tomago gave a building example wherdaitge air-conditioner was running
24x7 but the building was only occupied 8x5. Autdinaa timed operation of the system
gave some easy gains. Rowan from Bluescope sudgbstiea guy he works with always
turns his air conditioner down to 16C in the sumamat always runs the heater in winter and
suggested there are lot of saving by people jusaviag sensibly with energy. Peter from
Tomago suggested he sees lots of opportunitiesanitonditioners such as their 50 switch
rooms that have on average 3 split AC system ih edere 95% of the time there is no one
in these rooms. Peter suggested that lights arcbatlitioners are something that employees
are very aware of and can easily do something alBontimber of the attendees made
comments on the opportunity of both reducing thelper of lights in non critical areas,

using higher efficiency lighting and getting peofieurn lights off when nobody is working
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in a location. There are lots of things that omllyet awareness, such as people questioning
about ‘why is this conveyor still running duringetdownday?’.

Energy Reduction Standard Procedures

Chris from Hunter Water suggested that one oppdytisithat once an energy use reduction
opportunity is identified that has many similartarsces, and then the efficiency of how the
improvement can be implemented is the most impbisane on its viability. He suggested
an example is with air conditioners where there imaynany hundreds in an organisation
and a few simple changes in how it is used or raaietl might save a lot of energy. If you
tried to implement this improvement as an engimgepiroject the resources required would
likely be more than the energy saved. If as anrateve you came up with a simple
procedure that was effectively an audit to deteemwhat needs to be changed or improved
and how to do it, then this could be implementedhaylocal owners with minimum use of
resources. Chris suggested that there are logspafrtunities for this type of Standard
Procedure improvement process.

Sub Metering, Energy Mapping and Setting Priorities

Chris from Hunter Water suggested an important efashanging the way people think about
energy is to give them the information on whatasg used in specific locations. To do this
with electricity you need sub metering at spedical boards. The question he is interested
in is how small you go in collecting information twtal power use. The incremental cost of
putting a meter into a new board is around $700ef\ou look at that in terms of overall
long term cost it is usually very small comparedhi® energy use. In some situation the $700
cost of metering may be more than the whole coltefirive and small board so people
guestion the benefit. The argument for installinig that a 4kW drive running 24 hours a day
will use 35,000 KWhs per year and using their nuralitehas a 15 year NPV (Net Present
Value) of $70,000. This means the information oargg use has only to save 1% to make it
worthwhile. Even if you have no idea up front inahthe information will save you the
energy, it is easy to envisage that on averagéligiwve more benefit than a one percent
saving in electricity use. Chris suggested thatergpce shows that at the very least the
Hawthorne effect of what gets watched get improsteoluld be able to achieve a 1% to 2%
improvement as long as the information is put anfrof people. See:
wwwl.eere.energy.gov/femp/pdfs/adv_metering .pdf

Peter from Tomago Aluminium suggested that itlistdarder to justify retrofit of formal
energy monitoring onto existing boards as in tlaedt will be a lot more than $700 to
install standard metering systems. They currerdaijelmetering installed on their
transformers that may be providing electricity tormithan one area and so pro rata cost
estimates are made for each area. They also haegimgeon most of their major boards.
They currently have about 150 meters on low volgtems across their site, which are
manually monitored. He suggested that it would ibe to install permanent metering to all
drives but justifying on real savings would be idifft due to the complexity of the inserting
the hardware required into old boards. The idestiesy is to have the metering networked to
enable automated collection and monitoring of elealtusage.

John from CSR indicated that they started theiciefiicy effort by doing Energy Maps of all
their Bricks and Roofing plants. To do these eneugyeys they use simple current clamp
portable metering systems that log data. This esaiblem to survey the electricity usage by
dividing their electrical systems up into the difet user areas and measuring the usage
characteristics of each. They started by monitoitegusage at each main distribution board
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and from this data narrowed down to more localsaacganterest. What they found was there
had been a lot of incorrect assumptions made wheple had guessed who the biggest users
were. An example was a crushing plant was assumledve low usage as it did not run
much of the time. What they found was that, astbéors were large, the current draw on
the regular start-up’s made them a high usage Borahe opportunity areas they retrofit
current metering. The Schneider system they usled daggested is very easy to install with
clamp on connection and relatively low cost at $710ts system allows integration back into
a Ethernet system to enable live monitoring frooomputer. For the opportunity areas they
identified in their mapping process they foundasyto justify installation of this relatively
simple to install metering system. The Bricks amibfhg has 9 separate plants and they will
be doing the Energy maps on all these plants. Tappihg will cover other energy streams
as well, such as natural gas.

John from Bluescope Coated Products and David ffomago Aluminium indicated that

they have done energy maps with existing availatgeers. David from Tomago also said
they have done lower level spot checks with poetaéters. He indicated that they do
enough checks to identify a possible opportunity gnen install meters to do further
monitoring and analysis. Their Pareto opportunigiessaround there areas of maximum
energy consumption. They have a number of holdingaces and the local people suggested
there were no significant improvement opportunitigdsey had a specialist do an audit on the
furnaces and identified a number of opportunitizsvid said they achieved 7% efficiency
improvement with relatively little effort and theage more opportunities with some capital
investment.

Chris from Hunter Water indicated that they haveedwork on trying to benchmark what
energy usage should be for Water Treatment Pleietgndicated that it has been a useful
exercise as some of the assumptions made abouettergy use related to throughput of
water turned out to be incorrect.

Bill from Bluescope talked about the energy auttiesy have been doing with Hatch. They
have identified energy savings but most of thedagpportunities required significant capital
but cannot be justified on the energy savings alBilesuggested that their approach is that
when equipment and systems are being replacedgradgd, that energy efficiency
opportunities are integrated in with these projddes suggested that their capital projects
process now requires that energy efficiency isswesntegrated into projects. Steve from
Bluescope, who has been involved with both enenglyveater savings issues suggested that
he has found saving water a lot easier than sameggy. The focus of their energy audits
was not reductions of energy usage, it was reducti@nergy usage per tonne of steel and
the easiest way to do that was often increasindymtion capacity without increasing energy
usage significantly. Projects that increase pradoaiates that also have total energy
efficiency gains are much easier to justify comnaie David from Tomago also suggested
that they also have focused on the energy usagemerf production (specific energy).

Compressed Air and Energy Efficiency

Peter from Tomago Aluminium spoke about some obibygortunities with their compressed
air systems. The main problem with compressedsdhat it is not as easy to determine usage
rates in particular areas as you can with eledtsigstems by just clipping on a tong meter.

It's more work and more expensive to determineniaia network where the biggest users are.
He also indicated that there is also a big oppdstdar energy savings with the dynamics of
controlling the pressure in the system and by figdnore efficient ways for the separate

13



compressors to work together. They have up to dpcessor starts a day and they often run
up and sit unloaded waiting for demand. They ater@sted in having a more efficient way to
control the compressors.

Osman suggested that compressed air is not areeffivay to transfer energy. The best way
to save energy with compressed air networks ishie them down and eliminate use of
compressed air, especially if its only functiotidsupport occasional use for maintenance
tools. There are lots of electrical and cordleséstthat can replace air tools and there are low
cost portable air compressors to support locabfisér tools. Rowan from Bluescope Coated
Products suggested that once people have a coragrassupply available they tend to start
finding uses for it that are very wasteful. He ganeexample of operators using compressed
air to blow water off steel strip. It works very Meut uses lots of air. Another example given
of inefficient use of compressed as is when itsisduto stirring a liquid. Again it does the job
very well but is a very inefficient form of stirgnfrom an energy use point of view.

John from CSR indicated that before they did tkkictrical energy mapping they had
assumed that compressed air was not going to kaga priority as they are not a high
compressed air user. What they found was thaténobheir plants the energy usage was
quiet high and enough to justify installation #&000 VSD compressor. They identified the
issue through the electrical usage survey andhldra compressor supplier free of charge
monitor the air usage characteristic for a week@edent a proposal for the energy saving
system.

David from Tomago Aluminium suggested he is inteze@®n benchmarking the efficiency of
combined supply side specific energy consumptioai@ger compressed air systems in cubic
meters per kilowatt hour at specific pressureanifone would like to share with David on
this issue communicate your interespader.todd@sirfrt.com.aavid suggested that for
larger compressed air systems the efficiency wdeftend on the methods of pressure
regulation and how compressors are started uplartcdewn with changing demand.

Rowan from Bluescope Coated Products indicatedtiiegthave recently installed five
250KW Atlas Copco compressors with one VSD unhbéeaable to efficiently trim the system
pressure. Osman from Alcoa indicated they usedtest air compressor controls system that
utilise VSD’s with each compressor networked togetb produce a more integrated control
of air pressure. Older style air compressor corstystems do not have the same level of
pressure control and have to run at a higher pregswachieve the same minimum pressure
specifications and so are less efficient. Appentixhas a selection of information on more
efficient approaches for operating air compresgstesns. The information relates to Atlas
Copco but all the main compressor suppliers haves refficient compressor technologies.
Colin from Hunter Water suggested that if you asalling a lot of VSD’s then you need to
be aware of the level of electrical harmonics inrypower supply as this can end up causing
problems.

Suu from Orica Botany indicated that they currehtlye two separate air systems for their
plant with a separate instrument air system. Tlasehdentified that there will be energy
saving by combining them and only having one cosgwesystem. They are currently
waiting for capital to be able to go ahead witls fioject. John from Bluescope Coated
Products indicated that a number of years ago¢heynated their instrument air system and
made their whole air system instrument air quality.
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Leaks

Bill from Bluescope talked about the opportuni@&sund solving leakage problems such as
compressed air and steam leaks and especiallyepensive gas leaks with Argon,
Nitrogen systems.

There were lots of discussions about leakage pmubigith compressed air system. Usually
the biggest user of air is a compressed air sysersually leakage. John from Bluescope
Coated Products suggested that when they shut teimplant they still have one
compressor running supplying the leaks in the syste

Rowan from Bluescope Coated Products indicatedttiggtuse an ultrasonic leak detection
instrument to identify leaks. He indicated thastivias a very successful system for finding
air leaks. They have a person that does a leakwenti their system once a month. He
suggested when air leaks are in an accessiblag@o#ie local maintenance departments get
them fixed quickly. The problem is where the leaks in an inaccessible location, such as
were scaffolding is required. Osman from Alcoa cadied that they also use an ultrasonic
leak detector instrument. The question was asket sihed leak is worth fixing? There was
variation of opinion in the group with some suggesthat a leak causes waste and as a
philosophy should be fixed while others thoughtauld be a cost balance issue. John for
Bluescope Coated Products suggested that as threyaHarge compressor running 24 hours
per day to supply the leaks, there is lots of ctusfastify repairing the leaks. He suggested
that leaks need to be eliminated rather than justif The cause of leaks, which is usually
just poor installation, need to be fixed.

Peter from SIRF showed the simple low cost (< $a0@asonic meter he uses. He suggested
that most of these instruments can be used toypakxternal leaks through noise transmitted
through the air and by use of a contact probe tettrnal pipework leaks in valves or

steam traps. Finding and identifying air leaksasyeas the external leakage noise detected by
the instrument is very directional. Large leaks bardetected for a significant distance away.
The instruments have a large range of sensitivityso can detect even low noise leaks with
the limit being related to the amount of backgroande. The instruments work just as well
for vacuum leaks as for pressure leaks. AnotheliGgipn for the same instrument is

detection of electrical tracking, corona and arand can help make it safer to open live
electrical cabinets. When Peter was with Shell iesvhe
worked with people who were regularly doing leakvsys. For _
any survey there were lots of small leaks found typycally T
there were always a few large leaks that easiljfigs the cost of ?""l]-, —
the survey with a big payback from just fixing fleev leaks. AlsO & e

a lot of the smaller leaks found were from poohteming of
flanges and fittings and are usually easy to fetePsuggested
that the best time to do a detailed pipework leakadweck is on
commissioning as it will give direct feedback oraljty of
installation and have leakage problems fixed orravdee.

Another approach suggested to reducing leakagedoss
pipework is by reducing the pressure in the systéhnis from
Hunter Water suggested that they use that apprioaame
situations to reduce water leakage.

There were comments on the broad range of spdcialis
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technologies to detect gas and fluid leakage.fRith Bluescope mention a special camera
that they have used that detects Carbon Monoxidevpare it leaks out of their furnaces.

Pumps, Fans and Motors

Chris from Hunter water suggested that pump ance¥en sizing is a key efficiency issue.
There is typically a lot of uncertainty in the sgpieation and design process and it is easy for
engineers to be conservative and select a largarriacessary pump or fan to minimise risk
of underestimating load requirement. Running purfgass and motors below their ideal flow,
pressure or current generally causes a signifiefficiency loss. As already discussed,
installing VSD’s is a solution to this issue. Otlo@tions mentioned once the real in-service
requirements are known are changing to more apiatefy sized equipment, modifying
impeller diameters, changing V Belt pulley ratiosl anstalling smaller motors. As an
example, John from CSR indicated that most of &ms installed on the kilns are too big.

Chris from Hunter Water raised the issue of frieticom pump glands compared to
mechanical seals. He indicated that mechanicas seale often promoted as lower levels of
mechanical friction but he has no real informatiorconfirm that and is still interested if
anyone has a source of information on this. Peten fTomago suggested another area of
opportunity for reducing mechanical friction is Witibrication. Another area of friction that
was mentioned by Chris is fluid friction from blek pipes. Finding and removing pipework
blockages that reduce flow can save significantgne

David from Tomago indicated that the major oppaittas they have identified with their
fans is just general maintenance issues. Leaksatwabrk or flow restrictions are a major
cause of higher energy use. Their decision isdkléahat first before any capital upgrades
for these systems. The challenge is to quantifyotreefits of tackling these types of
equipment maintenance problems to get the correwity applied to them.

Suu from Orica Botany indicated that even thougli@phragm pumps are less efficient
than electrical pumps they have determined for sohtleeir applications that have very
infrequent use, the air pumps provide the bestifde cost solution. This is especially so for
applications where aggressive chemicals may bdvadas the as you can buy chemically
resistant diaphragm pumps cheaply.

There was discussions around the advantages aalvdigtages with modifying impeller
diameters to reduce energy requirements and aagievhigher efficient point on the pump
pressure flow curve.

Colin and Chris from Hunter Water discussed somb@knergy efficiency work they had
done tuning VSD’s on submersible pumps. In a repesject they had reduced the speed of a
pump from 100% speed to 65% speed. The energyedseed from 160KW to 42KW and
the specific energy of the pumping station was é&I\Chris suggested that pumping system
previously were designed with little thought to ping efficiency. Whislt designers for
Hunter Water Corp have always looked at wholefefdbsts and chosen option accordingly,
they have historically left out options such as \6S&nd so the process was not actually
selecting the lowest whole of life solution. Alsoich decisions are only as good as the
information and assumptions upon which they aredasd when you allow designers to
look 30 years ahead there is a corresponding iser@gathe rigour regired in order that a poor
assumption does not hijack the selection processphrt of Chris’ role at Hunter Water to
review he information and assumption being usathfwove the chances that the best whole
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of life option is chosen in the end.. The designgoumping stations are relatively
standardised which allows designers to go furthiér the detail of estimated running hour
requirements to ensure the best efficiency chacesnade.

Motors

Chris from Hunter Water indicated that on somehefrtlarge pumps he found that the
motors were 1970’s vintage and had an efficiencynty 86%, where current technology
motors can get up to 95% efficiency. When theyaeed the running hours for these motors,
just the efficiency increase alone justified thamfpe-out to a current technology motor. From
this they are now reviewing all their motors ofsthintage and they have determined that if
they are running more than about 6 hours per daty &hchange to a high efficiency motor
can be justified. The other thing they do is chiéekactual loading on the motor as often a
500KW motor may be only running at 300KW. This me#mat justifying is replacement is
even easier as the smaller drive will be cheapeéitlaa switchgear for the smaller drive will
also be cheaper. They have also converted a lwtlef motors from direct on line to VSD’s.
They had been warned that they would have reltgiplioblems but for these older motors
from the 70’s & 80’s seem to have some factor tétyaand they have not had the problems
predicted. Chris suggested that as a water augitbely have enough drives to make it
worthwhile to experiment with what works and whaed not, to ensure they are not missing
out on opportunities by being too conservativengirtengineering decisions.

Peter from Tomago indicated that they have a hdéthey only rewind a motor a maximum
of 3 times. John from CSR said that their stanaaasd to only do two rewinds up to 75KW
and three rewinds for motors over 75KW. John frolmeBcope indicated that they usually
only do two rewinds above 45KW and that their eleat shop, who does a lot of their
important rewinds, also does an efficiency tesrattwinds to ensure efficiency has not
dropped significantly. He also indicated that thaye recently set a standard that all motors
below 45KW are automatically replaced with a neghhefficiency motor rather than being
rewound.

One issue discussed is that newer motors are afsemaller frame size, which increases the
cost of making a change. The smaller size is mbasbause of improvement in motor
materials and designs. It was suggested thathbisld not stop the changing out of a less
efficient motors as the cost to make the modifaratf frame sizes would have to be done
eventually.

The change to 400Volt motors was discussed. Thelgmoto efficiency is that the electricity
suppliers are not going to change the averagegmltaey supply but have reduced the upper
variation in voltage. If you are running a 400Vielbtors on a supply of 420Volts, it will be
less efficient.

Lighting

Bill from Bluescope Steel indicted that they didaardit of electrical switch rooms and found
that 2/3 of the lights are not required. Also wimenone is in the switch room then the lights
should be off. They have also implemented that wiggrs have to be replaced they are
replaced with the most efficient cost effectiveofiescent tube lights. Colin from hunter water
indicated when installing new lighting then there anergy efficient reflectors that should be
considered. He gave an example of where threefludiescent lights were replaced with a
single tube light with a more efficient reflectarhich gave equivalent lighting.
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Rail System & Locomotive Energy Efficiency

Mark from Pacific National spoke about some ofehergy efficiency they have. They have
500 4000hp locomotives running around Australia ahet of their equipment is 30 years old
or more and there are opportunities to tune fondrgfficiency. He indicated that all train
wagons are linked with pneumatic system and ag ther So many connections, leaks are
guiet common. Mark indicated there are opportusitith operational changes to improve
efficiency as the way the driver accelerate antétdreas a huge influence on the energy
consumed. There are opportunities with technolqayrades on their braking systems as
their old style pneumatic braking systems can caeféiciency because of its slow response
time on long trains.

Conveyor Energy Efficiency

Peter from SIRF mentioned that in the recent CooreZIWG the issue of energy efficiency
of idler rollers as they have been offered enef@gient rollers. Northparkes Mines

indicated that they have looked at lighter weigtlers for manual handling issues with
better energy efficient being an advantage as Wwhby indicated that they have about 40
Energy Efficiency Opportunity (EEO) projects linkedth both federal and state programs.
One of the opportunities they have looked at issfoew 2km curved overland conveyor they
will be installing. They have base-lined that wikbrmal covers and standard sized idlers and
comparing this with low rolling resistance covensl @versized idlers. The special covers
give 5 to 7 % reduction in consumed power. Thedadjameter idlers give an additional
improvement as they produce less indentation irb#tiegiving lower rolling resistance. It
was also mentioned about a Rio Tinto project in Where thinner belts were used to be
reduced rolling friction.

Waste and Waste Heat Energy Recovery

John from CSR suggested he has information on lancktile kilns now being used in
Europe that now included waste heat recovery reatme. This is where the waste heat
exiting the kiln is used to heat the air goinghe kiln burners and could reduce natural gas
use for their kilns. John is interested in the Wigbof retrofitting recuperators to some of
CSR'’s kilns.

Suu from Orica Botany indicated that they founceaargy wastage issue with their caustic
boiling heat exchanger that runs on steam. Theyddhbat the insulation on the heat
exchanger was not adequate and installing somdarwaation saved $20,000 per year from
reduced natural gas consumption. Another oppostiihéy have been looking at is the waste
hydrogen produced by their plant. Suu suggestedtth@uld be nice to collect and sell the
gas for use by another business but previous patgpé® this have not worked out. They
have estimated that if they could collect the hgeroto burn it in their boilers, there might
be a $500,000 savings. They have not got any ¢apitep ahead with this project currently.
The other energy reduction opportunity they havenleoking at is with their compressed air
systems.

Bill from Bluescope gave an example of an energyngpproject on their cooling towers.
Their investigations of their fans showed that td&/not need the amount of air flow the
fans were delivering. By just slowing down the féimsy were able to save a significant
amount of energy. Steve from Bluescope indicatatidhother project they have worked on
with energy savings was the heating systems fet kEdle installed bricks. When new bricks
were installed in their ladles they sometimes ed@tbdue to the high rate of temperature
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increase from their heating system. As they hadntdg installed newer PLC’s controlling
the system they were able to tune the heatingmsystener controls and eliminate the brick
explosions and saved a significant about of enatglge same time.

Thermal Imaging to Detect Heat Loss

Osman from Alcoa indicated that they have usecarial imaging cameras to investigate
energy loss on their Ingot Soaking Pits and suggéasiat it was very efficient at detecting
where the heat losses were. Bill from Bluescopéeatdd that their organisation has a
thermal imaging specialist and they do similar gsiglon their heat plant. He also suggested
that they use it to find hot spots on systemsrtd &quipment condition problems. Peter from
SIRF mentioned that there are many applicationgevtieermal imaging is used for detecting
energy loss and energy efficiency issues. Somieave tare auditing energy loss from
buildings, auditing refrigeration systems, auditthgrmal insulation on boilers, heat loss on
furnaces, investigating mechanical friction anddfliriction issues and checking of items like
steam traps where heat and energy loss can beoa ismje.

A major use of thermal imaging technology is toegéhot joints in electrical power systems.
The use of thermal imaging to detect hot joints atier electrical problems is by far the
biggest use of thermal imaging for maintenanceals suggested that as well as causing
energy loss at the particular bad connection,ntalao cause inefficiencies in the motors or
other electrical components, due to reduced vodtagel voltage imbalance. Peter from
Tomago Aluminium indicated that they use thermag@mng to detect hot joints. He
suggested the major limitation with the technolegthat lots of the locations of potential hot
joints are not possible or difficult to get accessOne concern is the potential safety issue of
opening live electrical panels especially for haglrent or high voltage systems. The balance
to this concern is the safety and reliability issaaused from not doing these inspections,
with Bill from Bluescope mentioning some of theefirthese types of electrical problems
have caused. Some of the ways to manage the tsafiety issues with opening electrical
panels for thermal imaging inspection that wereulsed were:-
- Installing special thermal imaging window in thenpbdoors so they don’t need to be

opened

Using a special thermal imaging camera lens thairtspect inside the panel through

holes drilled in the panel door or wall. The hades small enough that the arc blast

protection for the panel is not degraded. See AgipexX.

Using a ultrasonic leakage detection type meteighvban also detect electrical

arcing, corona and tracking, before the electpealel door is fully opened to test for

risk of a potential arc flash risk

Use of full arc flash PPE relevant for the panelflsh rating during thermal

imaging

Peter from Tomago spoke about the option of theotidéicro Ohm meters in off-line tests to
detect hot joints, where access for thermal imagingt an option. Peter from SIRF
mentioned that he has a case study for usingabisitque by the Bluescope Steel
Westernport Hot Strip Mill where they found and @able to eliminate a large number of
these hot joints. The conclusion from this casdystuas most if not all electrical hot joint
issues are caused by poor installation and so eathiminated with the right installation
practices. Another off-line hot joint detection ®m is just off-line visual inspection for

signs of discolouration in electrical insulations#nilar but more precise technique
mentioned was the use of temperature sensitivésiaoel paints. Peter from SIRF mentioned
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you can buy a paint that is designed to changauc@ermanently if it reaches a specific
temperature. If you put a dot of the paint on theponents of interest like bolted or crimped
electrical joints, then next time you do an ofelimspection you can see if the painted
location has reached your specified critical terapee. The paints are available in large
range of temperature colour change levels. XX

Energy Performance Contracts

David from Tomago asked if anyone was looking atgi&nergy Performance Contracts. He
explained that this is where an external compamyesointo an organisation, identifies an
energy saving opportunity and uses that contractm#/n capital to implement the
improvement. An agreement is made for the contrdotget paid a percentage of the
financial savings achieved. David suggested thattyfpe of contractual arrangement is used
more commonly in the building industry overseas.sHggested that they are looking at some
smaller projects to trial the concept for areasmhiey have not got the resources to
implement projects themselves. One of the areasafelooking at is the implementing of
VSD motors. David suggested that one of their s{gnts overseas has had good success
with these Energy Performance Contracts. The psasabat you allow them to come in and
do an energy audit and they identify opportuniteeseet an agreed criterion. If they find no
opportunities that meet the criterion, such as@ayear payback, then they go away and you
pay nothing. If the project goes ahead then a pmdace baseline is set to judge the
improvement to determine the payment from the dsanings achieved. David indicated
that there is a government endorsed standard ferthese contracts operate.

An example of a project from Tomago’s sister plawvgrseas was that a compressed air
valve connecting two air systems was undersizedsarghved $% Million by replacing one
air valve. This could have been identified and enpénted in-house but it was not. There
was general agreement that often external peoplespecialist knowledge can often identify
things that are missed by internal people. Als@bigpations that can find, quantify and solve
energy efficiency issues can add significant vadua business as well aiding sustainability.
David made the point that, if you can get the stmecright for Energy Performance
Contracts, then risks can be minimised for bothigamhile achieving benefits that both
parties are comfortable with.

Quantifying & Justifying Energy Saving Opportunity

David from Tomago Aluminium suggested that the naaficult part of justifying energy
saving projects is quantifying the savings that & achieved. With limited capital if you
are investing in reductions in energy usage thenaye not investing in other opportunities,
so you need to have confidence that the savingseateBill from Bluescope spoke about the
difficulty in justifying energy saving by trying teetrofit technologies into existing equipment
and systems. Even though they are good ideas swdriable speed drives, the payback is
often 20 years and so will never go ahead by tleeggnsavings themselves. Both David and
Bill agreed that some of their best energy savargsfrom projects that were carried out for
reasons other than energy efficiency. Bill suggestat energy savings will become an
important issue in most capital projects but gelhethe payback from the energy savings
will be a minor part of the cost justification.

Rowan from Bluescope indicated that he has beesstigating more efficient air
compressors. He suggested suppliers quote figlirEs% savings from installing newer
more efficient compressors but he is not sure lwassess this claim. Colin from Hunter
Water told of an energy saving project he was weolin when he worked at Schneider. A
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plant out at Bathurst had an energy saving pr@ectverting their furnace fans to VSD’s
proposed to them with an estimated savings of $&0p@r year. The project was eventually
approved but the engineer on-site that was givermtbject did some checks. What he found
was that the original savings estimates were catledlon the fan motors running at full load
but the actual fans were very lightly loaded. Thgieeer got Schneider involved who
recommended putting smaller motors on before thegstigate installing VSD’s again.
Colin’s suggestion was that if you are given amlaf a percentage saving you should first
look in detail at “A percentage saving of What?hefe was also the suggestion of asking
suppliers who make energy savings claims with teguipment, to ask for references to
other sites that have made and can verify the gavin

Chris from Hunter Water suggested he has few issitbshe accuracy of estimating energy
savings, as with their pumping systems they hawel @CADA systems collecting actual
running hours and loads. They also have good irdtion about their system curves and
pump curves so he can be fairly accurate on savitigss suggested that the biggest
uncertainty in justifying a project is the futurest of electricity.

Life Cycle Cost Analysis

Chris from Hunter Water spoke about their life @ycbsting analysis methodology for
energy saving projects based on Net Present VBIB¥) calculations. Wikipedia definition
“Net present valug(NPV) or net present worth (NPW) is defined as the totgkesent value
(PV) of atime serief cash flows|t is a standard method for using thee value of money
to appraise long-term projects. Useddapital budgetingand widely throughowtconomics
it measures the excess or shortfall of cash flawpresent value terms, once financing
charges are met.”

Chris indicated that to calculate their NPV on g@yeprojects they use a Discount Rate (cost
of capital) of 7%, an electricity rate of 16centé/Kr, the IPART prediction of future
electricity costs and an equipment life of eith@rd8 15 years. This gives the amount you can
invest in a project of $2.88 for every KWhr/yeagyttan save on a 30 year equipment life
and a bit less for a 15 year life. This createsmgpke number break even calculation if you
can estimate what amount of electricity you wilea year. Chris indicated that other
organisations can calculate an equivalent numbehéar electricity cost and discount rate.

Energy Maturity Roadmaps

David from Tomago asked about Energy Maturity Roapisnand a few of the attendees
indicated that their organisations had used thssesy. Steve from Bluescope indicated this is
a component of the Energy Saving Action Plan thati$es on various aspects of energy
management and uses a 1 to 5 scale of where yandhe journey to energy maturity. He
suggested the Water Savings Action Plan has aasimidturity assessment system.
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Appendix 1- Ultrasonic Leak Detection
Technology

The image below is of the AccuTrak VPE Utrasonidenghich are a very low cost
instrument. This technology detects external gasvaicuum leaks by the ultrasonic noise
generated by the leak (The smaller and lower presbe leak the closer you have to be).
Internal fluid leaks such as through valves caddtected using a contact probe. This solid
probe attachment can also be used to monitor lgEsangmeasing application, etc for
mechanical equipment. Also can be used to moniéatrécal equipment for arcing, tracking
or corona.

Mare Irfa | 3

AccuTrak VPE Ultrasonic Leak Detector
Qur Price: $290.00 ADD TO CART [

Our most popular low-cost ultrasonic leak detector

Converts the turbulent ultrasonic noise of a leak to an audible "hissing sound"”
Excellent quality and design

Cptional ultrasonic transmitter for testing tightness

Includes a contact probe

Runs on a single 9V battery

Whisper Ultrasonic Leak Detector Kit
" The Whisper Ultrasonic Leak Detector will allow the user to check for pressure and vacut

. go, to the 40.5 kHz range.
i Many Useful Applications:

Links stored on Wiki web site. Go to the link belawd click on the CIWG Meeting link -
http://www.sirfrt.com.au/wikis/imrt/index.php/EnergEfficiency
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Appendix 2 — Energy Efficient Air
Compressor Technologies

Information from Rowan from Bluescope Steel Codealducts Division

Information stored on Wiki web site. Go to the liodlow and click on the CIWG Meeting
link - http://www.sirfrt.com.au/wikis/imrt/index.php/Energefficiency
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Appendix 3 — Projections of Future Energy
Costs

The following charts are from an IPART report whislavailable to the public on the
following WEB link;

http://www.ipart.nsw.gov.au/files/Final%20Report%20
%20Review%200f%20NSW%20Climate%20Change%20Mitigdtid0Measures%20-
%20Volume%201%20-%20May%202009%20-%20WEBSITE%20AID-

Hunter Water has obtained IPART projections foaitetommercial and industrial electricity
prices under CPRS 15 but is reluctant to publisim tiithout first checking with IPART. If
there is genuine interest in those numbers Chriddvioe happy to find out if IPART are
happy for the numbers to be circulated.

Figure E.1 MMA'’s retail price projections (in mid-2007 dollars)
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140 4

120 4

fi+——""—7T—"—T"—T—T"—7"—"—T"—T— 7
2009/10 2014/15 2019720 2024125 2029/30 2034/35 2039/40 2044/45 2049/50

Source: Federal Treasury, IPART.
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Figure E.2 IPART's electricity price projections under CPRS-5
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Source: Federal Treasury, IPART.
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Appendix 4 — Schneider Ethernet Electrical
Metering System

Information stored on Wiki web site. Go to the lioélow and click on the CIWG Meeting
link - http://www.sirfrt.com.au/wikis/imrt/index.php/Energefficiency
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Appendix 5 — Air Compressor Analysis
Report

Information stored on Wiki web site. Go to the lioélow and click on the CIWG Meeting
link - http://www.sirfrt.com.au/wikis/imrt/index.php/Energefficiency
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Appendix 6 — Sustainability Advantage
Program from the NSW Government
Sustainability Advantage

A description of the NSW Department of Environment and Climate Change’s
program.

AIMS / OBJECTIVES:

The aim of Sustainability Advantage is to promote sustainability as the focus for
government/industry partnerships to assist NSW businesses invest, compete and
grow sustainably.

The objective for Sustainability Advantage is to work with companies to achieve on-
going improvements to their environmental management practices, to achieve
shorter-term environmental improvements and to develop a process that ensures
long-term, on-going environmental improvements.

BACKGROUND

Sustainability Advantage is about helping companies to identify and accelerate their
environmental priorities in a way that adds business value — through reduced costs,
improved reputational value, improved staff productivity, improved access to market
and capital and so on.

The program operates on the understanding that; business has a right to profit and
grow, activities like Sustainability Advantage must add business value.
PROGRAM DESCRIPTION

The program is flexible to allow for different companies to start at different places
and move forward at different speeds with different aims.

The program involves subsidised delivery of a Diagnostic, between three and seven
modules (workshops and associated implementation tasks as chosen by the
company) and a series of cluster meetings at which companies can learn and share
information.

The modules include:

1. Vision, Commitment & Planning. — support for business efforts to develop a
sustainability vision for the future of the organisation, articulate their environmental
commitment (policy and strategy) and put in place the planning and systems (eg EMP)
needed to sustain continual environmental improvement.

2. Risk Management and Environmental Responsibility. — support for self-assessment,
education, training, planning and on-ground action to help ensure compliance with
environmental law in NSW.

3. Resource Efficiency. — support for resource efficiency assessment, planning and
action to reduce resource use and lower the amount and toxicity of waste and emissions,
while increasing profits. This includes building and facilities management.
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4. Supply Chain Management. — support to assist companies to work collaboratively
with and through their supply chain to improve environmental performance.

5. Staff Engagement. — education and training to support company efforts to involve staff
in sustainability planning, direct action at work.

6. External Stakeholder Engagement. — including ‘neighbour of choice’ initiatives.

7. Climate Change. — companies that understand their carbon footprint and the risks and
opportunities of climate change can gain significant competitive advantage. The first step
is developing a GHG (green house gas) inventory and the next involves preparing a
climate change strategy.

The Department will provide a Project Manager whose tasks include facilitating
communication between different Government agencies for such things as PR,
applications for implementation assistance and applications for research projects.

The Department will provide a Cluster Facilitator whose tasks include organising for
the delivery of the modules chosen by the company, organising and facilitating 2 to 4
cluster meetings per yeatr, liaising with the company to provide feedback to the
Department on progress against the company’s plans.

The Sustainability Advantage modules form components of an accepted path to
sustainability and contain within them a range of ‘sustainability tools’. There is no
prerequisite, however most companies involved in the program have found that the
Visioning, Commitment and Planning, Resource Efficiency and Staff Engagement
modules form a foundation to building a sustainable business. Businesses are
encouraged to undertake no more than three modules at one time, but they may
undertake a less in-depth coverage of a module and then move to focus more deeply
on another.

OUTPUTS / BENEFITS

Companies that join the program can expect assistance from the Department to
achieve on-going improvements in their environmental management practices. The
program has potentially wide coverage from the corporate level down to
manufacturing and distribution operations. The support provided can take a number
of forms including:

provision of specialist contractors and facilitators to provide assistance in such
areas as: risk assessment / compliance, resource efficiency, staff
engagement, supply chain engagement, and external stakeholder
engagement.

leveraging partnerships (Local, State and Fed governments, other businesses
and community groups) PVC example for Vinidex. Glass fines example for bottlers.

coordination of applications for other government assistance. ($500k for glass
fines from National Packaging Covenant.)

staff training.

MERt members Coke, Wrigleys, Rheem, Fletcher Insulation, Rondo and OneSteel
Wire have joined already. Coke has been participating longest and their experience
with the Sustainable Advantage (SA) program has been very positive - since they
joined the program the marketing and sales people have been successfully using the
plans and lessons learned to raise Coke's image in the market place. Wrigleys who
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have just built a new environmentally friendly and 'sustainable’ warehouse have
received very valuable wide publicity for their initiative.

The Government has recently provided and extra $20M for ‘Sustainability Advantage

Energy Savings’ initiatives primarily targeting energy audits, savings and
implementation.

INPUTS / COSTS
An initial confirmation of commitment payment of $3,000.

The time to meet for the diagnostic (2 hours) + 1 hr for action planning.
The time to meet for the chosen modules see below for each module.

TIME

The Cluster may begin with a minimum of 6 up to maximum of 12 participating
businesses and run for 18 months.

The commitment for each module is:

Diagnostic. — ‘Senior managers workshop’ 2 hr + ‘Action planning workshop’ 1 hr.

Vision, Commitment & Planning. — one-day workshop, (quides, templates, checklists +
follow up of 1 to 3 one-on-one meetings of strategic intervention guidance; support for
outcomes such as; developing a business case, developing an environmental policy,
reviewing existing policy,

Environmental Responsibility & Risk. — Workshop ¥z day + support as required (site visit,
road map, links to others)

Resource Efficiency. —.Site inspection for facilitator + Brainstorming session 2 hr +
support for 1 to 4 Resource Efficiency Team Meetings

Supply Chain. —Workshop 1, Y2 to 1 day + Supplementary Workshops 1to 3, 2 hour +
follow up of 1 to 3 one-on-one meetings with facilitator = strategic intervention guidance.
(This module may be held for one company or as a joint cluster workshop.)

Staff Engagement. — Management workshop 1 hour + Staff training workshop %2 day +
follow up of 1 to 3 one-on-one meetings with facilitator = strategic intervention guidance.

Community Engagement — External Stakeholder Engagement. — managers 1 hr
workshop, staff 3 hr workshop.

Climate Change. — first develop a GHG inventory - a quantified list of GHG emissions
and sources. Depending on their priorities, partners can focus on areas that include:
Minimising GHG footprint. Climate change risk management or Realising business
opportunities from climate change. A second session helps participants to scope and
begin preparation of their Climate Change Strategy. Following completion of the Climate
Change Strategy, DECC assists with its implementation, review and refinement over a
period of 12-18 months.

SELECTION CRITERIA

Sustainability Advantage is aimed at medium and large sized companies
(approximately a minimum of 40 employees, with scope for flexibility), although
smaller companies enthusiastic about sustainability should not be excluded;

It is required that participating companies be compliant with NSW environmental
and other legislation;
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Participants must be willing to undertake a minimum of 3 sustainability projects
identified through the management diagnostic and action planning meeting
process, over a 12 to 18 months period; (These projects may be ones that the
Company identified prior to entering the Sustainability Advantage program.)

A commitment letter must be signed at CEO/director or other appropriate level

and sent to DECC;

Participants must be willing to work with government and our expert contractors
and receive practical support for environmental management; and

Participants should be willing to work in a group with other companies — to share
ideas, solutions and common challenges.

In order to confirm commitment, DECC requires each company to provide up to
$3,000 to be involved in Sustainability Advantage, depending on size.

OBJECTIONS & ANSWERS

We have a finite management resource
and do not want to be on another
program that we can’t devote enough
time to.

The Department brings extra knowledge, more
experience and weight to add to your in-house
resources. (Module Deliverers, cluster meetings,
templates, check lists, leverage, and broking to
your table.)

We see Sustainable Advantage as an
overarching program. Why do we want
it? We are doing very well ourselves.
We already have a strong corporate
commitment to Sustainability.

Sustainable Advantage provides additional
support to speed up the projects your company
wants to do. The presence of Government
representatives at the negotiation table can
facilitate a result that would not have been
possible from one firm’s push.

Why get into Sustainable Advantage
and have a whole set of other demands
put on us, demands for reporting,
demands for doing things we would do
in our own time, demands that we do not
have complete control over?

Your management decide on the projects. Your
management decides on the priority and timing.
The Department puts no demands for extra
projects. Your company does what management
wants to do and reports that to Government.

DECC SUPPORT

The Department will provide:

1. A Project Manager for day to day liaison, who will attend the diagnostic, the action
planning meetings and cluster meetings;

The delivery of the Sustainability Management Diagnostic;

Financial support for a Cluster Facilitator to facilitate the MERt Sustainability Cluster and
support cluster participants in their effort to implement the sustainability projects;

Between 3 and 6 Sustainability Advantage modules with support for their implementation.

The appointment and funding (in full or in part) of ‘expert’ contractors to assist in the
delivery of the modules. DECC will liaise with module contractors while the Cluster
Facilitators are expected to have day to day oversight of project coordination;

6. Where appropriate ongoing additional support to participating companies to implement

Sustainability Advantage projects;
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7. Opportunities and materials for PR events and content that might be used by the
company to raise its community profile;

8. Guidance on evaluation and reporting including an Access database for the capturing of
project information and outcomes.

For more information:

Peter Charlton Susie Smith David Trewin
MERt NSW Dept E&CC Dept E&CC
02 9999 6822 02 8837 6371 02 8837 6096

04 1228 1229

32



