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Objective: To reduce energy consumption from electric motors
Location: Audrdia
Website:  http:/AMmww.isr.gov.awmotorsmeps/index.html

Description:

From 1 October 2001, dl three-phase € ectric motorsfrom 0.73 kW to 185 kW supplied throughout
Audrdiamust meet minimum energy performanceand ' highefficiency’ Sandards Thenew sandards
are set out in Australian Standard ASNZS 1359: 2000.

MEPSwill removefrom the market products deemed to be unacceptable because of thelevel of
energy userequired to deliver agiven level of service.

Thenew uniform regulationswill also set the Austraian/New Zed and standard for minimum energy
performanceandfor labdling of motorsas‘ high efficiency’. All productslicensedfor sdein Audrdia
will haveto beregistered on anational database.

Thedatawill bevdidated though targeted testing by independent |aboratories, and Sgnificant pendties
will gpply for suppliersproviding faseor mideading information.

Saving the environment and saving money

Theregulationswill savefour Mt CO, of greenhouse gasemissionsthrough reduced power demands
associated with more efficient motors—al so saving motor users up to $165 million through lower
energy billsover thenext 15 years.

Consultative process

MEPSfor motorswere devel oped by the Australian Greenhouse Office Energy Efficiency Program,
following afive-year Government/Industry/Stakehol der consultative process, and extens veeconomic
and regul atory impact studies under the direction of the Australian and New Zealand Minerasand
Energy Council.

Theefficiency levelsin the new regulationswill bereviewed in four years, with aview to further
rasngtheminimum efficiency leves.

Copies of the new Standard are available for purchase through Standards Australia http://
www.standards.com.au.
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Objective: Toimprovetheventilation sysemsenergy efficiency
Location: Cdifornia, USA
Website:  http://www.oit.doe.gov/bestpractices'motors/me-cs07.shtml

Description:

Inan effort toimprove ventilation system performanceinits Fresno, Cdiforniatextile plant, Nisshinbo
Cadlifornia, Inc. (NCI) working with ADI Control Techniques Drives (ADI-CT) of Hayward,
retrofitted 15 of the system’'sfan motorswith varigblefrequency drives (VFDs). Thischange enabled
thefan control dampersto befixedinafully open position, and improved the system’ sair-flow
control and energy efficiency.

Ingtallation of the VV FDsreduced the ventil ation system’ stotd e ectricity demand from gpproximeately
322 kW to 133 kW, a59 percent drop. Thetota annua energy consumption for thefanssimilarly
fell 59 percent from approximately 2,700,000 kWh to 1,100,000 kWh. The energy-efficiency
gainswere poss ble becausethe VFDs enabled plant personnel to fully open thefan control dampers
and reduced fan speed. Thisresultsin alarge drop in motor power consumption and allowsthe
systemto operateefficiently.

Thesedectricity savingstrandated to annua energy cost savings of about $101,000. When messured
against the project’ s$130,000 gross cost which included the cost of thefeasibility study; base case
eva uation; system engineering and design; VV FDsand associ ated equipment; and ingta lation, Sartup,
and commissioning, the s mple payback for the project was 1.3 years.

It should be noted, however, that NCI did not pay for any of the coststhat the project incurred.

In additionto theenergy savings, NCl asoredlized additiona benefitsthat weredifficult tofinancidly
measure. Firgt, ingtalation of the VFDs gave plant personnel more control over the plant’ sair flow.

NCI estimated that 48 hours of [abor per year were saved becausethe dampersand celling diffusers
no longer required modulating. Second, air quality isnow easier to control, asresponsesto minor
variationsin the ventilation requirementsare now possible. Third, theamount of airbornelintinthe
plant decreased, improving product quality and reducing the number of equipment breakdowns.
Finaly, theVFDsdightly increased the plant’ spower factor, thusreducing the power factor penaty
cogts.
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Objective: Toimprove sewerage pump performance
Location: Trumbull, USA
Website:  http://www.oit.doe.gov/bestpracti ces'motors/mec-cs08.shtml

Description:

L ocated just north of Bridgeport in southwestern Connecticut, the Town of Trumbull hasapopulation
of 32,000 and, with ten sewage pumping stations, atotal raw sewage handling capacity of 3.3
million gallons per day. Each of the stations pump sewage to amain lift station whereit isthen
pumped to asewage trestment plant in Bridgeport.

The Town of Trumbull waslooking for away to increasethe energy and operating efficiency of its
Reservoir Avenue sewage pump station. With thehelp of ITT Flygt Corporation, thetown altered
the existing pump system by adding asmaller pump and modifying the system control scheme.

Under norma conditions, the operating point for the new pump is450 GPM at 40.7 TDH, compared
t0850 GPM at 50.3 TDH for the pumpsintheorigina system. The specific energy of theoptimized
system was measured at 325 kWh/MG, a 255 kWh/M G decrease from the original system. In
addition to the 17,643 kWh of energy savings achieved by modifying the pump unit, significant
energy savingsa so resulted from changes madeto other energy use sourcesin the station.
Annud energy consumption by thelighting system wasreduced from 5,256 kWhto 78 kWh, while
energy consumption of the bubbler level control (7,300 kwWh/yr) and the cooling water pumps
(1,752 kWh) was entirely eliminated. In all, 31,875 kWh was saved, areduction of almost 44
percent, resulting in $2,614 in annua energy savings.

In addition to energy savings, the modifications reduced the system’ s cleaning and maintenance
requirementsaswe | asthe control subsystem’ smaintenancerequirements. Together, thesereductions
significantly decreased the labor needs of the station. Finally, the expected life of the operating
equipment and electrical switch gear increased with thelonger operating timesand reduced power
input of the new system.

Severa lessonswerelearned from this Showcase Demonstration project which can be applied to
other amilar energy efficiency projectsinthefuture: (1) rethinking the pump selection and operating
methodol ogy for pumping equipment can result in significant savings; (2) in systemswith static heed,
stepping of pump sizesfor variableflow rate applications can decrease energy consumption; (3) a
“systems approach” can identify sources of energy consumption other than pumpsthat can be
modified to save energy.




Case Study 38 Energy Savingsin Compressed Air Systems

TECHMICAL APPROACHES

Objective: Toreduceenergy consumptionin compressed air systems
Location: Vaious
Website:  http://www.knowpressure.org/content/library/casestudies.cfm

Description:

The Compressed Air Challengeisavoluntary collaboration of industrial users; manufacturers,
distributors and their associations; consultants; state research and devel opment agencies; energy
efficiency organizations; and utilities. The have alarge number of case studieson their website
induding:

Michélin

INn1997, MichdinNorth Americaupgraded thecompressed air system controlsat itstiremanufacturing
plant in Spartanburg, South Carolina. In response to growingenergy costsand thedesiretoremain
competitivein thetireindustry, Michdin performed an internal evauation of itscompressed air
system to determine how it could improvethe system’ sefficiency and energy use. The evaluation
provided the basisfor aproject toinstall anew control system. The controls upgrade project at
Michdlin’ s plant enabled multiple compressor operation without blow-off duringload swings. In
addition, the plant has been ableto stabilize and lower pressureleves, leading to estimated annual
energy savingsof $75,000 and 2,143,000 kWh.The project’ stotal cost was $120,000, giving the
plant asimple payback of approximately ayear and ahalf.

Visteon

Theenergy teamat Visteon' sMonroe plant, formerly owned by Ford Motor Company, implemented
an ongoing compressed air system leak management program. Theteam devel oped an approach
that combined atraditiona “findand fix” effort with an innovative implementation and marketing
program. Asaresult of theleak management program, compressed air system consumptionwas
reduced by more than 50% on aper production unit basis. Thisrepresentssavingsof over $560,000
per year and an 11.5% reduction in annual electricity costs.

Thomaston Mills
In 1997, acompressed air system improvement project wasimplemented at the PeerlessDivision
of Thomaston Millsin Thomaston, Georgia. The compressed air system project wasundertakenin
conjunction with an effort aimed a modernizing some of themill’ sproduction equipment. Oncethey
were both completed, the mill was able to increase production by 2% per year while reducing
annual compressed air energy costs by 4% (US$109,000) and maintenance costs by 35%
(US$76,000). The project alsoimproved the compressed air system’ sperformance, resultingina
90% reduction in compressor downtime and better product quality. Since the project’ stotal cost
was US$528,000 and the annual savings are US$185,000 per year, the simple payback is 2.9
years. Themill dso avoided $55,000in costsby instaling amore optima arrangement of compressors.
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Objective: Toimprovetheenergy efficiency of the sseam production systemin two hospitals
Location: CzechRepublic
Website:  http://www.weea.org/best/bulovka/

Description:

Energy Performance Services Czech Republic (EPS CR) has compl eted implementation of two
performance contracting projectsto provide energy efficiency servicestotwo hospitalsinthe Czech
Republic. These arethe Bulovka Teaching Hospital in Prague and the Jilemnice Digtrict Hospital in
northeast Bohemia. Both hospitalsneeded asignificant upgradeintheir centra heating sysemsand
werefacing asituation of no available funding and operating expendituresthat were rising more
rapidly than incoming revenues or government subsidieswould cover.

The performance contract with EPS CR provided long-term financing for the upgrade and generated
savingsthat permitted the hospital sto reduce their operating costswithout reducing thelevel of
services. Both projects focused on modernizing heating systems, and did not include lighting
renovations. Excluding construction time, theterm of the performance contract for these projectsis
eight years.

Therearefour energy conservation measuresintota project:
* switching theexisting central steam systemto district heeting
* implementing anew energy management system
* indalinganew air handler recovery system
* converting and upgrading to anew high efficiency natural gasboiler

Total installed cost of these measureswas about US$2.7 million. All of the measures operating
together will producean annua savingsof about US$700,000, resulting inafour-year smple payback.
All four measureswere put into operation in September 1995.
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Objective: Improving the energy performancein smal scaleglassproduction

Location: Firozabad, India
Website:  http:/Aww.teriin.org/case/glass.htm

Description:

It has been observed that small and medium enterprisesinIndiaare generdly lessefficient in materia
and energy use compared to larger enterprises and enterprises of similar scalein the developed
countries. The poor energy and environmenta performanceisdirectly related to thelack of technica
cagpacity intheseenterprisestoidentify, access, and adopt better technol ogiesand operating practices.
Through detailed diagnostic sSudiescarried out by TERI in varioussmall and medium scaeindudtrid
clustersin 1995, it wasfound that there existsatremendous scopefor increasing energy efficiency
intheseunits. Based on these sudies, thesmal-scaeglassindustry cluster in Firozabad wasidentified
for further intervention. Theinadequacy of imported ready-made solutionsfor thesmall-scaleglass
making industry necessitated adynamic design processinwhichtheloca industry played acentral
role. Animportant element of theintervention strategy to design and demonstrate an energy-efficient
pot furnace was competence pooling, with synergies among the various actors resulting in an
appropriate solution.

Though efficienciesof al furnaceswerefound to below ingenera, it was decided to focus on pot
and mufflefurnacesin view of their low scale of operation, high share of coa use (48% for pot
furnacesand 27% for mufflefurnaces), very low operating efficiency and inability of the ssgment to
mobilize support for technology upgradation. At thisjuncture, the Supreme Court of Indiapassed a
landmark judgement in responseto apublic interest litigation seeking protection of the Tgf Mahal
against pollution. Under thisruling, the apex court banned the use of coal /cokeintheentire TTZ
(T4 trapezium zone), an areaof 10,400 sg. km. around the Tg). The court directed 292 specified
industrieslocated inthe TTZ, which were using coke/coa asfuel, to switch over to natural gas,
relocate outside the TTZ, or shut down. Gas Authority of IndiaLimited (GAIL) was asked to
supply gastotheindustriesinthe TTZ. Since Firozabad also liesinthe TTZ, it became mandatory
for theindustriesin Firozabad to switch over to gasasafuel. However, no off-the-shelf solutions
were availableto theindustry to makethisswitch over.

The demonstration pot furnace, using natural gas asfuel, was commissioned in February 2000.
There hasbeen no deterioration in the plant performance, interms of specific energy consumption.
While specific energy consumption for the conventiona furnaceswasfound to be about 5860 kcal/
kg of glass, for TERI furnaceit wasfound to be 2460 kcal/kg of glass, areduction of nearly 60 %.




Case Study 41 Investment in Ener gy Efficient Equipment for | 1ecHNICAL APPROACHES
Industrial Processes

= S N

i Larasy g, St o
Y Y e N
s e oL 3

v I
e

Objective: Improvetheenergy performance of small scalefoundries

Location: Howrahand Nagpur, India
Website:  http://Aww.teriin.org/case/foundry.htm

Description:

Thelndian small-scale sector has over 6000 cupol a-based foundry units, located mostly in clusters.
The energy intensity of these unitsisquite high asshown by the charged coke percentage. Further,
after thestrict imposition of emission standards, most small-scalefoundry unitsfound it extremely
difficult to comply, primarily dueto thelack of availability of any ready-made gascleaning systems.
Thispresentsanideal situationwhere both energy saving and pollution reduction could beachieved
through technol ogica upgradation.

TheHowrah belt of West Bengd hasthelargest concentration of foundry unitsin Indiaand accounts
for over 20% of thecountry’ soutput production of grey castiron. TERI’ sAction Research Programme
inthe Foundry Sector wasinitiated with the support of the SDC (Swiss Agency for Development
and Cooperation) to improve the energy and environmental performance of small-scalefoundry
units.

Energy audits of representative conventional cupolas and DBCs (divided blast cupola) were
conducted in both Agraand Howrah foundry clusters prior to the designing of the demonstration
plant. These auditsreveaed avery low operating efficiency of the cupolas, characterized by avery
high charged coke percentage. The emissionsand the particle size were measured before designing
the new pollution control system.

Asagainst the conventional cupolas used in most foundries, the DBC isan attractive option for
increasing profitability by reducing coke consumption from amodest investment. Further, thelack
of availability of any ready-made gas cleaning syslemsmadeit very difficult for thefoundriesto
meet the stringent parti culate emission norm of 150 mg/Nm?. Consequently, it was decided that a
suitablefluegascleaning system be designed long withaDBC. A DBC demondiration unit was set
up, equipped with aflue gas cleaning system for controlling emissions. After optimization of control
parameters, energy and environmental measurements were conducted to assess the copula' s
performance.

Resultsindicated that, as against the conventional -cupol a-based foundry units, the demonstration
cupolawasat least 33% more energy efficient than the‘ best’ unit audited by TERI. The extent of
cokesavingiseven higher (nearly 65%) compared to the‘worst’ cupolas audited. The degree of
abatement in stack emissionswas also substantial, with the SPM (suspended particul ate matter)
emission being only one third of the stringent norm. The sulphur dioxide emission from the
demongtration cupolawas also well below emission standards.
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Objective: To producethe power and steam needs as part of the manufacturing operations
Location: Nigeria
Website:  http://mww.jxj.com/magsandj/cospp/2001_01/winwin.html

Description:

The productivity of many manufacturing entitiesin Nigeriais serioudy constrained by an unreliable
supply of energy, intheform of power and petroleum products, which arethe mgor energy carriers
inmanufacturing. Over many yearsof manufacturing operations, thefood company Cadbury Nigeria
M c. hastakenthisbull by thehorns, by maintainingin-houseresponsbility for providingitsfacilities
with ardiable, high-quality energy supply.

To manufacture these products, the company requires an adequate, cost-effective and reliable
supply of power and steam. The company generates sufficient power to meet all itsrequirements
from generatorswith atotal installed capacity of about 7.3 MW. Its manufacturing facilitiesare
currently not connected to the national grid. In 1998 the company generated an average of about
23,000 MWh of eectrica energy with apeak power demand of about 5 MW, using diesdl asthe
fud.

Its steam supply in the same year was supplied by seven boilerswith atotal installed capacity of
about 54 tong/hour. 1n 1998, a peak demand of about 35 tons/hour was achieved, using low pour
fuel oil (LPFO) asfuel to produce dry steam at pressure of about 10 bar. During thisyear, LPFO
consumption totalled about 6.3 million litres.

Theresultisthat the company generates 100% of its power and steam needswithin thefactory. By
so doing over aperiod of years, itsmajor energy security consideration has been the adequate,
timely and reliable supply of diesdl and fuel oil. Eventhen, it has not been completely shielded from
unreliable petroleum product supplies.

The need to increase energy security (and hence productivity), coupled with better environmental
performance and superior economics, recently influenced the management’ sdecision to shift from
theuse of diesel and fud oil to natural gas.

Thefactory has been able to obtain a39.7% reduction in fuel requirement compared with the
exiging sysem and resultingin alargefinancia saving for the organization, with sysem efficiency in
the cogeneration system of 90%.
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Objective: To develop cogeneration asamethod of energy efficiency
Location: Brazl
Website:  http://mwww.jxj.com/magsandj/cospp/2000_02/cogeneration_for_brazil.html

Description:

With 162 million inhabitantsin an areaof 8.5 million square kilometres, Brazil’ s population dengity
inmany areasisvery low. Per capitaincomeisalso low, yet Brazil ranksamongst theten largest
economiesintheworld. Industridization isfairly advanced —the country’sautomobileindustry, for
example, producesover 2 million vehicles per year. Demand for power, whichwas 320 TWhin
1999, isgrowing rapidly. Over thelast decade GNP grew by 21%, but demand for power increased
by 79%. Therearetwo main reasonsfor therapid growth: thefirst istheintensive urbanization and
development of basicindustry and infrastructure that took place throughout the 1980sto meet the
needs of many regionsin Brazil; the second isanincreasein theinformal economy.

Brazil relieson large-scale hydroel ectric plants to produce 95% of electric load. These plants,
including theworld’ slargest, Itaipu, arelocated in fiveriver basinsand arelinked to the market by
an extensive system of transmission lines. Cogeneration accountsfor approximately 3% of tota
generated energy, themajority of whichisbased on seasona production by the sugar-caneindustry.
Therdatively low contribution of cogenerationto total power productionisadirect result of theold
power sector model. Thismodel favoured large hydropower projects, encouraging themto take
advantage of economiesof scaleand favourablelocationsaong Brazilianrivers.,

While cogeneration was not prohibited, themode |acked clear mechanismsfor the sale of excess
electricity tothegrid. Another mgjor barrier wasthelow pricefor eectricity. Natural gasavailability
wasvery limited, supplying lessthan 3% of Brazil’ sprimary needs. For thesereasonsinvestmentin
the development of on-sitegeneration wasvery dight. The barriersthat haveinhibited devel opment
of on-site generation are diminishing as Brazil’s energy sector isreformed. Most of the electric
distribution utilities have now been privatized, and distribution gas utilitieswith private control are
being organized.

Cogenerationiscurrently being developed in Brazil. The World Bank hasrecently givenaloanto
the Programa de Combate ao despedicio de Energia Electrica (PROCEL ) to focus on end-use
energy conservation, and several industriesare aready using thistechnology ( such asthe President
Vargas Sted workswith its 230 MW cogeneration thermoel ectric power plant). Takinginto account
the existing power suppliesand projected structures, the proportion of cogenerationin Brazil is
likely to reach 10-15% by 2010. With demand expected to grow at arate of 3-4% per year,
demand for cogeneration could reach between 11 and 17 GW during the next decade, making
Brazil oneof theworld’ sbest marketsfor cogeneration and distributed generation.
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Objective: Toreplacecod fired cogeneration with natural gas
Location: China
Website:  http://mww.jxj.com/magsandj/cospp/2001_05/gas.html

Description:

China senergy needs are potentially enormous, and the challenge of supplyingitsvast population
and rapidly growing economy ishuge. Itsenvironment isfragilein places, and theair qudity inthe
larger cities already very poor. The country isalso trying to find a balance between a centrally
planned and amarket economy. Greater use of natural gasisat the heart of the Chinese strategy for
dedling with these potentialy conflicting demandsfor energy supply.

Cogeneration hashigtoricaly grownin step with other cod-fired plants, representing approximately
10-12% of cod-fired generating capacity Snce 1980. Large municipa steam systemsand centraized
cogeneraionfacilitiesinindugtrial parksare common. Nearly 45% of the citiesin Chinahave some
form of centralized steam or hot water system. Population movementsfrom rural areasto thecities
and greater wealth have rapidly increased urban steam demand. State-run utilitiesand Chinese
independent power producers have responded with the expansion of heating systems and new
construction. The Beijing Municipa Heating Company, the largest in the country, increased its
servicearea15%in 2000.

After the capacity glut caused by the economic dowdown, the demand for el ectricity and steamin
Chinaisrebounding. Therelatively steady pace of devel opment in the country sincethe Asian
financia collgpse gives confidencein thestability of the country’ sfinancid system. In addition, many
of theearly problems, such asavailability of foreign exchange and accessto capital markets, have
beenworked out. However, thereisdtill an uncertain regulatory environment which, whilecontinualy
being reformed, also seemsto havethe potential for change on acontinual basis.

For cogeneration devel opers, Chinese projects have almost solely involved coal-fired projectsless
than 100 MW, serving captive customersthat weretypicaly JV partners. Private power devel oper
AES entered Chinawith such astrategy, and more recently Alliant hasannounced itistaking a
amilar track.

Gas-fired projects have been less common, dueto the extremely weak infrastructure. However,
thisinfrastructure ggpisbeing filled. Despitethe many hurdlesintheway of development, thehigh-
profile West-East pipdine, the Guandong LNG termina and further offshore gasproduction promise
to provide substantial resourcesfor gas-based cogeneration plants by 2008. The degreeto which
foreign participation will berealized in these projectswill be duelargely to the creativity inthe
financing and technology solutions offered to the Chinese market. While examplesof early winsin
the Chinese market arerare, there seemsto be aconsensusthat the promise of the futurewill be
worththewait.
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