V. ENERGY SAVINGS IN INDUSTRY

A. EnergyUseinIndustry

Industry isthe mgjor user of energy in modern society, accounting for roughly 40% of final energy use.
Cod or il areheavily used, especialy by primary industry and manufacturing and refining. Gasisbeing
used increasingly to replace cod becauseit isacleaner fudl producing lessimpact on the environment.
Electricity isonly aminor component of industrial energy usedthoughitsusein driving € ectric motors
isvery important.

Themgjor sectorswithinindustry can be categorised asfollows:

Manufacturing—thisincludesthe processing of primary resourcesinto consumer products. Mineral
refining, oil refining and chemical manufacturing are some areas of energy use where considerable
savings could be made. Such activities often occur in theindustrial zonesof mgor cities.

Power Gener ation - the power generation industry isamassive user of fossi| fuelsand accountsfor
morethan 50% of internationa greenhouse gasemissions. Many power stationsare very inefficient and
there are strong economic and environmental incentivesto save energy in the power supply industry.
Mot cities have magjor power stationsand these are often acause of air pollution aswell.

Mining —thisisaprimary industry which generally occurs outside cities, often in remote parts of the
country. Energy intensity ishigh in most mining operations but thereisan incentive to save energy
because energy wastageisreflected in the cost of theminerals.

Agriculture—another major user of primary energy which takesplacein rural areasand islargely
beyond the scope of city governmentsto influenceit.

Construction —isamodest user of energy, particularly liquid fuels because this activity often takes
place at Steswhere electric power isnot readily available. Considerable savingsare availablein this
sector becausethereisoften alarge amount of wastage in construction activities

Themainfocuswill therefore be on energy savingsin manufacturing and power generation astheseare
themajor usersof industrial energy incities.

B. EnergyAuditinginIndustry
Energy auditing in industry takesasimilar approach to audits undertaken in the commercia sector
(Chapter 4, Section C. and will generdly involve:
* Ananayssof existing energy consumption recordsto determinewhere, how and how much energy
isbeing usedintheplant. It will also seek to identify trendsin consumption data

» A wak through audit that documentswhere the main areas of energy consumption exist withinthe
plant. Thisphasewill identify any obviousareas of wastage together with themost promising arees
for potentia savings

* A detailed analysisphasewhich will takethe data obtained in the previoustwo phases and prepare
detailed plansfor energy savingsoptions. These planswill include detailson the energy useand
cost of each stage of the production process aswell as costings and expected payback periods of
the various energy saving options proposed.

Inthe case of theindustria sector, the main focus should beleve three auditing, wheretheindividua
processesare andysed, for example, the production of steam for usein commercial laundries. Although
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level one auditing, which focuses on the analysis of energy usethrough and investigation of the tariff
structure of existing energy purchases, should be undertaken, the greatest potentia for savingsinthe
indudtria sector will usudly revolve around the sdlection, operation and maintenance of efficient equipment
inthe process.

1.  Panningfor Energy Efficiency in Industrial Processes

Onceaninitid energy audit hasbeen undertaken, it will provide animportant first step inmonitoring and
achieving the progress towards energy efficiency goals. Thisinformation is the baseline energy
consumption, or the energy usage associated with current practicesin thefactory aswell asexisting
equipment. Known asT , thisisthe energy consumption prior to any systematic energy efficiency
measures being undertaken.

In conjunction with theresult from the screening survey, the establishment of thisbasdlineinformation
alowsenergy managersto set targetsfor reduced energy consumption which can be achieved through
changesin the management and operation of theindustrial processaswell astargetswhich would be
possiblethrough theimplementation of energy efficient technologies.

Short Term Energy Efficiency Targets

Energy efficiency targets, which can beachievedintheshort
term, asaresult of streamlined operation of the plant, are
knownasT , or housekeeping targets. Theseenergy savings
will usually be the result of the efficient use of energy
consuming equipment, areduction in the amount of waste
energy, timely maintenance of equipment and continual
monitoring of the energy consumption of the industrial
process. Specific examples of housekeeping targets for
€lectric motors, compressed air systems, process hesating,
steam and heat recovery are covered later in thischapter,
and aresymbolised by (T).
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. . . . industry can help to focus resources to
be achieved through purchase with ahigh capital cost, are acheive the best results.

knownasT ., or investment targets, and should ideally be

based on thelowest energy consumption of best practice examplesof similar industrial processes. As
the purchase of expensive capital equipment isrequired to achievethesetargets, careful modelling
should be undertaken to ensurethat theinvestment issound, iethat the payback period of the equipment
isnot greater than theworking life of the equipment.

The establishment of investment targetsisacomplex process, requiring alarge amount of technical
knowledge of smilar industries, the optionsavailablefor energy savingsthrough theinvestment in new
capitd, aswell asknowledge and skillsin economic moddling. However, alarge number of internationa
best practice examples and case studies from industrialised nations, particularly in Europe and the
United States, hasincreased the amount of information and dataavailable oninternationa best practice.
Much of thisinformationisavailablethrough CADDET —Energy Efficiency, theUS Office of Industria
Technologiesand the World Energy Efficiency Association, whosedetailsare a theend of thischapter.
Some examplesare provided in Section D - Case Studies at the end of thischapter.
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Innovation Energy Efficiency Targets

Energy efficiency isan areaof increasing technol ogical innovation and some consideration should also
begivento setting T, or innovation targets. Thesetargets are based on the energy consumption of state
of theart technol ogies, which arestill economically viable. Innovation targets, whilst not immediately
achievable, may become achievablein the mediumto long term asaresult of changesin the economic
environment (i.e. greetly increased profitability of theindustry), the production environment (i.e. the
need for ahigher quality or specialised product for niche markets) or regulatory changes(i.e. the
introduction of legidation governing pollution control, energy consumption or the Kyoto protocol).

C. Strategiesfor Energy Savingsin Industry

Thedtrategiesfor achieving energy savingsinindustry arequitedifferent to thosefor most other sectors.
Industry isvery diverseandisoften controlled by very large multi-nationa corporations. Inthiscontext
the appropriate approach needsto be carefully considered. Industry isgenerally receptiveto effortsto
cutitsenergy costsbut it islesslikely to be attracted to regulatory measuresthat increaseitsoperating
costs.

Technicad Options

Thetechnicd optionsavailablefor energy savingsintheindustrid sector areasdiverseastheindustries
themselves. However, they principaly revolve around the saving of energy inareassuch as.

Electric Motors

Compressed Air

Steam

Furnaces

Heat Recovery

The production of onsite power and hegat (or steam) through Cogeneration systems, or Combined Heat
and Power (CHP) systems can also result in energy savings, through the utilisation of waste energy
associated with the production of power.

Opportunitiesfor energy savingsin relation to the operation and maintenance of industrid buildingsaso
exig, athough these are often similar to the commercia sector and are discussed in Chapter 4 of this
publication.

1. Energy Savingsand Electric Motors
Electric motorsusualy account for dmost half of total industry energy consumption, and represent a
sgnificant opportunity for financial savingsfrom energy consumption.

Four areas offer potential savingswith regard to the sel ection and operation of €l ectric motors:
* energy efficient motors(T,)
* variablespeeddrives(T,)
* correctly szemotors(T,)
* regular maintenance(T)

Energy Efficient Motors

By definition, one motor will be more efficient than another motor if it useslessenergy to producethe
samerated output. Most energy efficient motorsare usually constructed with higher quality materials
and advanced manufacturing techniquesand result in lesswaste energy being produced through reduced
vibration, noise and heat. Some countries have adopted minimum energy performance standardsfor
new electric motors, many others have devel oped standards, which motors must meet in order to be
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sold asenergy efficient motors. These regulatory measures offer the potential for long-term savings,
although are unlikely to result in wide scale energy reductionsin the short term asthey arerarely
retroactive, relating only to future purchases, which may be madefiveto ten yearsin thefuture. Case
Study 35 examinesthe minimum energy performance standards devel oped for eectric motorssoldin
Audrdia

Variable Speed Drives

Electric motors, which are ableto operate at different
speeds according to the amount of power suppliedto Fixed Speed Pump

thedriveunit, areknown by avariety of termsinduding, = -
Variableor Adjustable Speed Drivesand Adjustable |~ /

or Variable Frequency Drives, as well as inverters -
(athough not all invertersare variable speed drives). f,f’\j;riab,e Speed Pump
Variable speed drivesareided for situationswherea _—

motor, or thedevicethemotor drives, doesnot operate
at full capacity duringitsentire operation, for example
fansand pumpsin HVAC systems and distribution
systemsin processes. Inthese sSituations, the variable Flow
flow rateof thefluid (i.e. air, water, acid etc.), isoften
obtained by physically redtricting thesystemto achieve
thelower flow rate, or ingtaling vanesand throttles.

Power

Figure5.2: Pump flow rate comparison between
fixed and variable speed drives.

Variable speed drivesallow the speed of thedrive, and hencetheflow rate of thefluid, to be reduced
by decreasing theamount of power supplied through the use of power control units. Themain advantage
of thesedrivesiswhen the speed of thefluid fluctuates between low and high flow rates. For example
theflow rate of conditioned air in atemperature controlled building, asmaller amount of power can be
used to drivethe unit, as compared to single speed drives (Figure 5.1).

Case Study 36 examinestheeffect of variable speed driveson HV AC gpplicationsin thetextileindustry.

Correctly Sized Motors

Inmany applications, the speed of adevice powered by an e ectric motor isreatively constant. Inthese
gtuations, high efficiency single speed motorsareided asthey areusually moreefficient near therated
load of amotor than variable speed drives. However, careful attention should be paid to ensuring that
themotor isnot Sgnificantly oversized giventheusud load. Aswith gpplicationswheretheload fluctuates,
motors, which are operated at |essthan full load, are operating far less efficiently thanthose at or near
therated load.

See Case Study 37 for an example of how downsizing an el ectric motor can reduce energy costs.

Maintenance of Electric Motors
Aswith other piecesof capital, e ectric motorsand the devicesthey drive should beregularly serviced
and maintained to:

* ensure componentsare clean and freefrom dust and ail.

 operating at peak performance as compared to the manufacturers specifications

* identify areasof wear or damage before the performance of the motor isdegraded

* increasetheoperating life of themotor

Frequently, when ectric motorsfail, it isdueto afaultin the stator wire. Inthissituation, rewinding the
wireusudly repairsthemaotors. Whilst motors can berewound to have about the sameleve of efficiency,
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somereductionin efficiency will usualy occur. Itisusually not practical, or cost effective, to havean
electric motor of alower efficiency rewound to ahigher efficiency asthemateria usedinthestator core
androtor will dsoinfluencethe overal efficiency of themotor. However, amotor failure doesrepresent
an opportunity to upgradeto ahigher efficiency motor.

2. Energy Savingsand Compressed Air Systems

Inmany industrial processes, compressed air systems can consume alarge component of energy use,
and hence offer the potentid for largefinancia savings

from reduced energy consumption. The largest Annual Energy Costs for 225000
component of a compressed air system is the 8750 hours @ 10c / kWh
compressor unit. Compressorscan utiliseavariety of
fuel sources, including diesel, petrol and electricity.
Whilgt thisdiscussionwill focuson e ectric compressors,
the principlesapply acrossdl fuds, dthough predicting
financia savingsmay bedifficult wherethefue price, 37500
especialy for oil based fuels, fluctuatesrapidly. 750050

187500
150000

112500

Energy Costs $

75000

10 25 50 100 150 200 250 300
Compressor Power Hp

Energy savingsfrom compressed air sysemswill usudly
result from savingsin two aress Figure5. 3: Compressor Annual Energy Costs

. (Kaeser Compressors
* compressor unit (T,)
* ditribution system(T/T))
Compressor Units
At the heart of all compressors, irrespective of fuel type, there arethree areasthat are essential for
energy efficiency:

¢ Compressor Motor
* Compressor Element (also known asthe Airend)
* Compressor Control System.

Compressor Motor

Energy savingsfor motorsin genera arediscussed at lengthin the previous section. In additionto these,
cons deration should be given wherefeasibleto replace dectric motorswith diesd fuelsand viceversa,
if energy, and hencefinancia savingsarepossible.

Compressor Element

The airend of the compressor is the component that is responsible for compressing the air in the
compressor unit. The performance of compressor e ementswill depend largely on thetype of element
intheunit (rotary screw, rotary vane, reciprocating or centrifugal) and may vary by as much as 20%
between the styles. The size of the dement isaso animportant factor aslarger, under utilised or poorly
functioning compressorswill use more energy than smaller unitsoperating at full capacity. Reducing the
operating pressure of thelarger compressor may aso result in energy savings.

Control Systems

The development of microprocessors has had animportant effect on the efficiency of air compressors.
Modern controlsare ableto match theair supply to the demand much more efficiently thanispossible
manually, and savings of up to 45% may be possible, through theinstallation of anumber of smaller
compressorswhich can be brought online automeaticaly to match thedemand for air.
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Asidefrom savings associated with energy consumption from the compressor components, financia
savingswill result from compressor units, which are appropriately located, correctly ingtaled, maintained
and serviced regularly asindicated in Table 5.1 (Kaeser Compressors, .

Component Potential Saving through M aintenance
Oil Filter 1%
Inlet Filter 1%
Separator 2%
Cool running, synthetic oil 4%

Table5.1: Energy savingsthrough compressor maintenance
(Kaeser Compressors)

Typicaly, compressorsarelocated out of sight in the factory and consideration should be givento
ensure that they are not subjected to extremes of temperature and are appropriately ventilated, to
prevent overheating. Reducing the compressor inlet air temperature by shading thelocation, or through
increasing ventilation of thisinlet can also offer significant savings. The correct installation and
commissioning of new equipment aswell asregular recommissioning of existing equipment after major
servicesand repairs, should ensurethat the system isoperating efficiently.

Heat Recovery

One of theresults of the processof compressing air isthe generation of considerable amountsof hest.
The use of aheat recovery system can increase the overall efficiency and cost-effectiveness of the
operation. In many applications, the waste heat from compressed air systems, particularly from oil
cooled rotary screw compressors, can be used in process and space heating applications. Water-
cooled oil coolers can supply water for process heating applications at between 50°Cto 70°C. Space
hesting isavailablefrom systemswhere cooling air isreticul ated through pipesfor distribution through
buildings

The Didribution System

After the compressor unit hascompressed theair, it will need to betransported ether through reticul ated
pipes or bottlesto the location of the end use. Whilst someair leakageisamost unavoidable, care
should betakento diminateaudibleair lesks, especidly inreticulated compressed air systems. Audible
lesksresult inlarge amounts of energy being wasted, (between 25 and 35%), maintaining pressureto
the compressed air tool or device. Thereby increasing theamount of air that must be compressed to
completethetask.

Condensation in the disiribution system should be minimised by diminating itspresenceintheinlet air or
providing systemsfor removing it from the distribution network. In reticul ated systems, condensate
traps, which collect and remove moi sture from the distribution system, also pose as potentia areas of
energy loss. Trapswhich arenot functioning correctly, or aremanually controlled are especiadly prone
to wasting energy. Filters should be regularly checked and cleaned as blocked or partially blocked
filterswill increase the pressure, and hencethe energy, required to operate the system.

Case Study 38 examineshow an evaluation of compressed air systems can result in financia savings
through energy management.
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3. Energy Savingsand Steam Generation

Steamisused for amultitude of purposesinindustrid plant. It can provide heet for chemica processing,
hot water for cleaning purposes, steam for input to turbinesfor producing power and so on. Steamis
generdly produced by boilers. Boilerstypicaly operatewd | below their optimum efficiency and savings
of approximately 15% should bereadily achievable.

Aswith all examplesof industria energy efficiency, it isimportant to consider thewhole steam system
from generation to recovery. Heat (and thus energy) lossesin the steam generation and distribution
systemswill result in poor hesting at thelocation of the end use.

4. Boilers

Energy savingsin the generation side of seam use are usually theresult of efficiency improvementsin
the operation of theboailer. Inmaximising theefficiency of boilerstwo key principlesneed to be addressed:
firg, theleved of excessair (theextraair needed to ensure good combustion of thefuel intheboiler) and
secondly the temperature of the flue gases needsto be kept aslow as possible (otherwise alarge part
of the heat that was produced in the boiler will go up thechimney).

Good monitoring can be used to assi st in achieving these outcomes. In addition, to these, the utilisation
of high quality water, freefrom contaminants, ensuresthat the minimum amount of hest isrequired to
produce steam.

Inboiler plants, therearetypically four areas of potentia savings:

* Monitoring equipment (T,/T,)

* Load management (T)

* Condensatereturn (T,/T))

* Fue sdlection(T)
Monitoring Equipment
Boilersareapotential source of energy savingssincethey arefrequently inadequately monitored, even
at thesmplest level, resulting in efficiency losses, and hence. Simple, but regular analysisof theflue
gases, including chemical analysisof the gasesand itstemperature, will help determineif theboiler is
operating efficiently. Care should betaken to ensurethat thetestsare conducted with load levelsof at
least 65— 70% and that theload and gas (steam) pressures are constant. Oncethislevel of analysisis
well established, additiona monitoring equi pment which can determine the grossthermal efficiency of
the boiler, may berequired.

Case Study 39 and Chapter 8 demonstrate the potential for energy savingsin boilersin ahospital
environment, aswell asoptionsfor financing energy efficiency projects.

Load Management

Aswith el ectric motorsand air compressors, boilersdo not run efficiently when they are operating at
less than their recommended operating pressures. Significant cost savings can result where load
management strategies, such asonly operating the number of boilersto produce the required amount of
gas/steam and advance warning of changesin the gas/steam |load are given to boiler plant staff, are
implemented.

Condensate Return

Unfortunately, therewill aways be some efficiency |ossesin process hesting dueto boilersasaresult of
condensate. Boilersand reticul ation systemswhich arefitted with condensate return systems arefar
more efficient than those where the condensate entersawaste stream. The efficiency gainsarelargely
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theresult of chemical profile of the steam condensate, whichistypically hot and free of oxygen. This
liquid requiresless energy to convert the aready heated and deoxygenated liquid to gas (especially
steam).

Fuel Sdection
There are seven common typesof fuelsavailablefor boilers:
e Cod {r #
N/ K
* Natura gas [
* Liquefied petroleum gas(LPG)
¢ FurnaceQil
b D|® L] )
« Eledridity I
* Wood, or wood wastes (Biomass) s |3
= =
_

Inmany partsof theworld, coal isused asaboiler fud asitis
usually the cheapest industrial fuel source. However, many
countries are looking towards natural gas and biomass as Figure 5.4: The sdlection of alternate fuel
aternativesdueto theincreasing cost of thetraditional fossil sources may resultin financial savings
fuels, diesdl, coa and eectricity aswell asregulatory changes.

When selecting or reviewing the fuel selection for boilers, careful consideration should begivento
ensurethat thefull cost of thefuel, including transportation cost, isconsidered. For example, aboiler in
apulp and paper mill may bemore cost effectiveif it utilised thewood waste from the pul p processthan
coal or natural gas, despiteasupply of both nearby.

Cogeneration, the s multaneous production of heat and power isalso apotentid areaof energy savings,
through the on site generation of heat / steam and electricity.

5. Energy Savingsin Steam Didtribution Systems

Aswith compressed air systems, the distribution of steam throughout anindustria facility isapotential
areaof energy loss, and henceincreased operating costs. Steam traps are used in steam distribution
systemsto remove condensate asit forms. They often have the dua function of removing any entrapped
arinthesystem. Thepresence of air and condensatein steam systems reduces the effectiveness of heat
transfer in these systemsasthey tend to form insulating layers on hest transfer surfaces.

Thismeansthat temperatures haveto be higher in order to achieve the samerate of heat transfer. Also
the presence of air reducesthe overall temperature of the system which isgoverned by the pressure of
thesteam. If part of the pressure of the systemis caused by entrapped air, the net pressure of the steam
islessthan that read on the steam gauges and so thetemperature will belower than expected. Regular
checking of steam trapsand air ventsisessential for the efficient operation of steam plant.

Energy isalso wasted in steam distribution systems where heat islost to the environment through
inadequate insulation of thereticul ation system. Care needsto betaken with valvesand fittingsthat, if
not properly insulated, lead to significant heat |oss. Any heat lost in the distribution system meansthat
additional fuel hasto be consumed in the boiler to makeup for thisloss.

Condensateisaninevitable product of any steam system either asaresult of heat lossor smply asa
result of using the steam to transfer heat to aprocess. Thiscondensate representsasource of hot, very
purewater and soisanideal feedstock for the boiler input. Assuming that the condensate has not been
contaminated by the process, the use of condensateisavery effective example of using waste heat (or
heet recovery).
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6.  Energy Savingsand Furnaces

Furnacesarewiddly used in the manufacturing and mining industries. Although similar to boilers, they
areusualy used to melt metalsfor casting. Many of the potentia areasfor energy savingsaretheresult
of high capital cogt, or requiredetailed changesin the current operation of thefactory or smelter. These
include rescheduling to reduce the occurrence of afurnace being heated with less than an optimum
load, automatic control of furnaces, insulation of the furnace aswell asmodificationsto the furnace.
Although theseitemsrequirelarge amounts of capital, consideration should be given to theseissues,
especially wherethe furnaceisdueto bereplaced, or whereanew furnaceisto be purchased.

Cost effective, smple strategiesfor reducing the energy consumption of furnacesare very smilar to
those discussed in the section on boilers, and includesfuel selection, monitoring equipment (to ensure
thereisnot excessiveair in themelt) and load management.

Furnace systems often offer good potentia for heat recovery sysemswherethevery high temperatures
inthe exhaust air can be used to preheat the combustion air entering the system.

Case Studies40 and 41 demonstrate the potential for energy savingsfrom energy efficient furnacesin
two common industries.

7.  Energy Savings Through Heat Recovery

In many processes cons derable amounts of waste heat are produced. Examplesinclude the exhaust
stacks of engines, boilersor furnaces, condensatein steam systems, and waste streamsfrom washing,
heating applicationsaswell ascompressed air systems.

Heat recovery involvesthe use of thesewaste heat streamsto provide useful heat for another part of the
plant. Heat exchangersare used to extract heat from the waste stream and transfer it to asecond fluid
flow. In many instances the waste heat from one part of the process can be used to preheat afluid for
useinthat same process. For examplethe hot air in the exhaust of afurnace can be used to preheat the
combustion air used in the samefurnace.

Waste heet isusudly best identified aspart of an overall energy audit of theindustria processor facility.
Theaudit should identify thefluid type (liquid or gas), theamount of fluid generated, either asavolume
or flow rate, temperature of thefluid, thetime of production (i.e. only between 10am and 2pm), its
location aswell asthelocation of heat using processes. From thisinformation, the monetary vaue of the
waste heat should also be determined.

Oncethesizeand location of the waste heat product isknown, adetailed analysisof the energy saving
potential aswell asthe process of selecting an appropriate heat exchanger can be undertaken. Heat
exchangersare deviceswhich recover the waste heat from one processfor usein another process.

Thereareavariety of heat exchangersavailable on the market, suitable for both batch and continuous
feed operations. Recuperator type heat exchangersare ableto work in continuous feed processes as
the heat recovery fromthefluidissteady. Inregenerator type heat exchangers, heat recovery isdelayed
dueto the storage period required for the rel ease of heat from thefluid, and thus are best suited to batch
processes. Careful cons deration must aso be given to the physical and mechanica performance of the
proposed heat exchanger prior to purchase.
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8.  Energy Savings Through Cogeneration

Cogeneration is best explained by its alternate name of Combined Heat and Power (CHP). Asit
suggestsuseful process heet isgenerated S multaneoudy with power. Usudly, eectrica energy isproduced
through the combustion of fuel, generating heat asaby-product. Excess hesat isrecovered and used for
process heat applications, including steam. Aside from increasesin energy efficiency, CHP hasthe
added advantage of increased reliability of supply for industry, especialy whereelectricity supply is
irregular or unreliable. Fuel subgtitution prov idesgrester flexibility for CHP, where chegper or renewable
fuelsareavailableto replace conventional fuels.

Cogeneration hasbeen extengvely used throughout theworld inindustry and non-industria gpplications,
such asdidtrict heating. However, regul ated e ectricity industries pose significant institutiona barriers
for cogeneration projects. Case Study 42 examines cogenerationinatypica industrial process, whilst
Case Studies43 and 44 ook at regulatory issues associated with the devel opment of cogeneration
projects.

9. AwarenessRais ng and Education EDUCATIONAL APPROAC HES
Awarenessraising and education of the need and potential for energy savingsis
asimportant totheindudtria sector asitisto thedomestic and commercia sectors.
Potentia activitiesfor encouraging energy savingsarediscussed at lengthin Chepter
4,

Operator behaviour can haveasignificant effect on the effectiveness of energy
efficiency measuresinindudrid plant. Smply turning off equipment whenitisnot
being used can provide an easy way of saving both energy and money. Education programs can provide
considerable potentia for energy savings.

10. Regulatory Measures REGULATORY APPROACHES
Thereare severa regulatory measuresthat can produce energy savingsinthe
industrid sector. Theseinclude:

* minimum energy performance standards. Some countries haveintroduced
regul ations requiring office equipment to mest minimum standards of energy
efficency

* deregulation of the el ectricity industry to encourage the development of
cogeneration

* building codes can be used to ensurethat new buildings meet minimum standardsfor passive solar
designin order to reduce energy use

* changesintheregulatory environment asaresult of the control of emissions, such ascarbon dioxide
and internationa obligations, such as United Nations protocols

11. Economic Measures
Theeconomic measuresavail ableto encourage energy efficiency intheindustria
sector are Similar to those offered to the commercia and domestic sectorsand
indude
* timeof usetariffs
subgdiesfor substitutefud s (including biofuels)
subsidiesfor the use of renewable energy
tax relief for investment in energy efficient equipment
leviesand pendtieson energy use

ECONOMIC APPROACHES
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