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Preface

This report ispreparedo f the project 0Capacity devel
energy policy formulation and implementation of Sustainable energy projects in Indonesia
(CASINDO). The CASINDO project aims tbuild a selfsustainingstructure at both a
national and regional Vel by strengthenindpuman capacityparticularly,the Provinces of
North Sumatra, Yogyakarta, Central Java, West Nusa Tenggara and Papua to formulate
energy policies and develop and implement sustainable energy projects.

The CASINDO project is funded bylNAgency and implemented by a consortium co
ordinated jointly by the Indonesian Ministry of Energy and Mineral Resources and the
Energy research Centre of the Netherlands (ECN), comprising the following zatiams:

Indonesian Ministry of Energy and Miral Recourses, Jakarta.
Muhammadiyah University of Yogyakarta, Yogyakarta.
Diponegoro University, Semarang.

University of Sumatra Utara, Medan.

University of Mataram, Mataram.

University of Cenderawasih, Jayapura.

Institute of Technology of Bandung (ITBBandung.

Technical Education Development Centre (TEDC), Bandung.
Technical University Eindhoven, Eindhoven.
ETC-Nederland, Leusden.

Energy research Centre of the Netherlands ECN, Petten
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The responsibility for th content of this report lies with the authors. It does not
represent the opinion of NL Agency and NL Agemegnot responsible for any use that may
be made of the information here.
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Executive Summary

Energy has avery important roleand has become abasic necessity imational
sustainabledevelopment Therefore energyshould be usedparingly and in a rational
mannerso thatpresent and futurenergy demandan be metGiven theimportance of using
energy efficienly Governmentneeds to devisa framework regulatingthe utilization of
energy resourcethrough the efficient application of technologynd stimulating energy
savingbehaviours.

According to BPPT'IndonesiaEnergyOutlook 2010" no. ISBN 978979952025-8,
in 2007,final energydemandwas 864.78million SBM. For base casenodelR60, that isa
scenario with lowprice of 60%/barrelthe projectedenergy demandrowth rateincreasedy
3.6%peryear, reachin@.204million until year 2030vith and assumed populatignowth of
1.36% peryeatr.

If apolicy to conserveenergyandencouragehe use ofrenewableenergytechnologies
is adoptedenergydemandwould bereduced byl2-16 percentper year.Indonesia total
energyproductionnext 20 yearss estimated toeach4.6 billion SBM per year.

With the increasingise of energyit also realizedhe importance o$avingenergyon
the wearer This was stated ifPresidential Instructiorfinstruction)No. 9 of 1982 dated 7
April 1982, issuedby the Governmenif the Republic olndonesiaon the Conservation of
Energy Instructionthis mainly aimedat building lighting, air conditioning appliancesand
office equipmentthat uselectricity, andservice vehicles

The purpose othis technical working group in CASINDO project is to research the

steps and policy measures neettednprove the efficiency of electrical energy consumption
in the household, industrial, and commercial buildisgstor for Central Java.

Central Java is a province with 6.2 million electricity consumers consisting of roughly

97% Household, 3% Industr{).07% commercial buildings. PLN, the national electricity

utility, is struggling to supply the large amount of electricity to meet these demands, and

struggle is exacerbated by consumers that ignore about energy efficiency.
Inefficient energy behaviors sl as:

1) Leaving on the light in daytime

2) Leaving on electrical equipmentwith excessiveduration of use For example
television air conditionerandotherelectricalequipment

3) Consumers still using old model and inefficient electrical appliances.

4) Industries that do not use advanceahtrol equipmento reduceenergyconsumption
especiallyfor production motors.

5) Industries and commercial buildings that use conventional heaters instead of passive

technology.



If this situation continues, electricitgemand will grow and gradually surpass the
amount of electrical energy that can be provided by PLN.

The government hasuncheda 10,000 MW generating prograby holding several
power plant projectamostlyin the form ofthermal power plantsn somearea to overcome
the electricalenergycrisis that feared willhappen However,the generation o€lectrical
energyalso needs fuelThe fuelmostly used ina thermal power plantgs coalwhich is a
nonrenewablenergysource Thusin addition tothe 10,000MW generatingorogramfrom
the governmentanother solutions neededso thatthe available energgan beusedmore
efficiently.

In an effort torealizean efficient use ofelectricalenergy the governmenintroduced
Presidential InstructiomNo. 3 of 2011 This instruction targeted téhe ministryuntil the
governorand theregents Presidential Instructiomo. 3 of 2011 confirm the energy savings
efforts one of them is electrical energy that targeted to reduce the amount of usage for about
20% calculatedrom the average of electricity usage in each region within a gearthe
government'sefforts in promoting energy efficiency in Indonesiaare still hamperedby public
awareness factor

This studyexists to promot@ublic awareness anergyefficiency by describingthe
financial benefits and possibilitiesf savingsenergiesn order to supporthe government's
energy savingprogram such ascampaigningP L N dmowersaving 17-22' program
repla@ment ofold equipmenthat usesigh powerconsumptiorwith a newlow-powerone,
redudion unnecessary lightingappreciationto the peoplewho find and develop energy
efficient power utilization, persuadeindustries to useshe speed controllerdriver for
production and fan motdo streamline thelectricalenergyusage.

BeforeThis reportbeingarrangeda field surveyconductedirst to takingsamples otustomer
electricity usage dataon the householdbusinessand industrial sectar Then NPV and potential
savings calculated for each customer typee catulation resultdata will bediscussedn detail in
thisreport



1. INTRODUCTION

Background

The usage oélectricalenergyat CentralJava is growing each year. According to PLN
the number of consumers incredgeabout 3.5 % every yeafhis means ateady growth in
electriaty demandwhile Indonesia is ira state of electrical crisjsvith frequentpower cus.
This calls for increased efforts save the energy frothe household, business, and indistr
sectors.
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Figure 1.1 Comparative tablef energy usén eachsectorin Central Jav20061 2008

By comparingdata onenergy use ifCentral Javdhat includesnergyconsumptiorin
the household sectpindustry commercetransportationandthe other from2006 to 2008
can be calculatethat thetotal energy demandnh Central Javaincreasedby 11 3%. the
transportsectorused the largest amount of energy in each year from 2006 to 2008, followed
by the louseholdjndustrial,and @mmercial sector.
Energy consumption in the figure above has de¢ails of the use of energy sources as
following :
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Figure 1.2 Comparison of energy resources using in Central Java in 2005



Figurel.2 shows theelectricalenergydemand increasing betwe2a05 until 2008y 2
T 4 % peryear. Due tocustomer growththe electricity demandncreasevasabout4% - 8%
per year Growth in electricity demanduntil 2009 also increasedignificantly. This is
influenced by the growing number of customerare more and moreevery year. If this
continueswithout anycontrol or energyconservatiorefforts will havea big impact orthe
availability of energyresourcesn Indonesia.

For therecent dataf energyconsumptionin 2009for the Central JavaProvinceare
shown inthe table belowin accordancevith the originalunits

Table 1.1Dataenergyconsumptionin the Province o€entral Javan 2009

No

Fossil Fuel

Energy Consumption in 2009

Household Business Transportation Industrial
1 | Avtur - - 39.940 KiloLiters -
2 | Pertamax - - | 33.188,07 KiloLiters -
3 | Premium - 26.622 KiloLiters 2.449.224 KiloLiters 133.110 KiloLiters
4 | M Tanah 79.774,74 KiloLiters | 41.385,04 KiloLiters 328,21 KiloLiters 50.008,17 KiloLiters
5 | M Solar - | 44.811,95 KiloLiters | 716.706,21 KiloLiters | 438.493,27 KiloLiters
6 | M Diesel - - 1.296,94 KiloLiters 32.508,49 KiloLiters
7 | M Bakar - - 9.934,14 KiloLiters | 511.700,98 KiloLiters
8 | LPG 264.179,71 Ton 42.448,77 Ton - 39.349,96 Ton
9 | Batubara - - - 2.043.876,31 Ton
10 | Arang Kayu 4.036,44 Ton - - -
11 | Listrik 6.424.000 MWh 1.509.000 MWh - 4.527.000 MWh
12 | Kayu Bakar 15.288,8 Ton - - -
13 | Biogas 2.452,48 Ton - - -
14 | LNG - - - 29.304,42 Ton

Governmenthas chosen taddress th@roblemrelated toelectrical energyupply by
increasingthe amount ofelectrical energy generationn Indonesiawith a 10,000 MW
program With the increasingnumber ofpower plang, hence the neetbr fuel will also

increag. Currently renewable energy that can be utilized in an optimal number is very

limited. ThereforeCentral Java istill depen@nton fossil fuels.

In addition to the availability andprice volatility of fossil fuels another important
factorto considemlsotheimpact offossil fuel consumptioon the environmenihrough the
burning of fossil fueldo generate electricit£ 02 andCO gasare emittedn large quantities
contributing toglobalwarming

Fossil fuel pricesn Indonesiatend to be cheapéhan inother countriesn the world.
Thisis becaus¢he governmenprovide largesubsidiego fossil fuels The morefossil fuels
areused the morestate moneys spent orfuel subsidiesTherefore, thelectricalenergythat
is still dependenbn fossil fuelsmust beconservedn its use




Therefore, measures are needed to develop and strengthen estigliggpolicy. One
important element ienergy conservation. Conservation policy aims to preserve existing
resources through wise use of resources for achieving a balance between development and
environmental developmentEnergy conservation efforts should be supported and
implemented by all stakeholders from all sectors. To supportr#éimsition,policy should be
introduced to allowconservation goals can be achieved optimally.

National Regulation and Policy of Energy Efficiency Policy

Hereis a charbf nationalenergyconservatiorpolicy:

ENERGY CONSERVATION NATIONAL POLICY
1982 E:) Presiden Instruction No. 9 Year 1982 in Energy Conservation

1991 [:> Presidential Decree No. 43 Year 1991 in Energy Conservation

ENERGY

CONSERVATION 2002 E> Law No. 28 Year 2002 in buildings
POLICY

Presiden Instruction No. 10 Year 2005 in Energy
2005 E> Eficiency and MESDM regulation No. 0031 Year 2005 in
Energy Efficiency Procedure.

Yoz 2000 in Matborzal

— Presiden Instruction No. 2 Year 2008 in
24 [::)
2008 Energy and Water Efficiency

12009 ) Government Regulation No.70 Year 2009 Energy Conservation
Fig 1.3 NationalEnergyConservatiorPolicy

Related regulation is regulation Num. 5/2006 about national energy policy and
regulationNum. 61/2011aboutnational actiorplansreductionin greenhouse gas emissions.
This legislative framework should be in accordance with the Indonesian Government
Regulation Number 70 Year 2009 regarding Conservation of Energy Part Four "The
Utilization of Energy Conservation™" Article 12 contains the foilogv

(1) Energy utilization by users of energy sources and the using of energy must be done
sparingly and efficiently.

(2) The user of energy sources and the using of energy that use energy sources and / or
energy greater than or equal to 6,000 (six thodpsdons of oil equivalent per year
required to conduct energy conservation through energy management.

(3) Energy management as referred to in paragraph (2) carried out by:

a. designing energy managers;

b. developing energy conservation programs;

c. conducting energy audits at regular intervals;

d. implementing the recommendations from energy audits, and

e. reporting on the implementation of energy conservation every year to the Minister,
Governors, Mayors or District heads in accordance with thspective.



CENTRAL AND LOCAL

GOVERNMENT ‘ ‘

ENTERPRENEUR | ‘
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Fig. 1.4 The Responsibility of Central and Local, Enterpreneur, and Society

Regional Regulation and Policy Efficiency

Below is a list of policies at province level:

1. Providing information of energy conservation dissemination, sucbaapaigns,
training, seminars workshops, and pilot.

2. Making regulations requiring the implementation of energy conservation to companies
or industries, such as legislation, regulations regarding licensing in all sectors.

3. Providing incentives relatew tenergy conservation activities, such as providing
investment incentives and awards for energy conservation.

4. Imposing standards for energy conservation, such as SNI Energy Conservation in
buildings in the law and licensing.

Below is a list of policiest local Government District/City (Kabupaten) Level

1. Providingincentives to companidlat will invest inrenewable energiassingenergy
efficient technologiesassociatedvith grantinglicensesto establishtheir own power
plants andhot connectedo the nationalgrid.

2. Providing a business licensaon-electric power generatiorsupportinga business
licensein the fieldof consulting services

3. Developing plandasecelectricalenergydemand ogfficiency:.
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4. Facilitatingthe partnership program the area

From the provincial and district levels of energy conservation pdticgan be
concluded that the household sectahich has the most number of customeastually
receives the leastttention.Policy focuse®n large energy users in theisiness and industrial
sectors.lt is clearthat thereare no concrete stepsgoalsand energyconservation policies
mainly due tothere isalack of data or quantitative input fpolicy. The aim of TWG Il in
CASINDO is to contribute to thesegapsin policy by creatinga set of concretepolicy
recommendations
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2. METHODOLOGY AND OBJECTIVE

The purposef this energyaudit activity is to realizeenergy savings ithe household
industrial and business sectom Central Java throughfocused, realistic and systematic
conservation measures

The target set of government is that by efficiently implementing in each sector of
energy consumption can be reduced iB322®&hen compared to a business as usual scenario
based on Energ@onservation National Target:

1) To achieve Energy Elasticity less than 1 in 2025

(Presidential Regulation No. 5/2006 on National Energy Policy)
2) Decreasing energy intensity 1% per year until 2025

(National Master Plan of Energy Conservation 2005)

The targeof thiswork is the availability to

a) The detailsand profile of energy use inthe household sectoindustrial and
commerciabuildingsin Central Java

b) Identification ofenergy wastand potentiabavingsin thehousehold sectomdustrial
andcommerciabuildings

c) Recommendationsf energysavingmeasures

d) The priority or order of application ofenergyconservatiorbased on the technigal
financialand environmental aspect

e) Find specifig realistic and systematicefforts to realizeenergyefficiency for each

sector.

By considering theanalysis abovepolicy recommendationwill be providedin each
sectoraccording tacalculationsbased on case studieave been conducted the household
industrial andcommerciabuildingssectorin Central Javdhroughthe following steps

a) Conductingfield surveysanddata collectior{on-the-spotdata)to:

T

1
1
T

Knowing theprofile of household energy usedustrialandcommercial
buildingsin Central Java

Identify pointsof energywaste

Identify energysavingopportunitiefrom data obtainedrom field

Make recommendations on energy saving measures with the criteria: no cost /
low cost, cost medium and high cost

b) Analyze andassess potentiahergysavings
c) Determine theriority application offeasible energgonservation taimplement and
conducttechneeconomicanalysisand financial
Set and calculate the specificealistic and systematicefforts to realizeenergy
efficiency of Household Industrial and Businessin Central Java based on presidential
instruction no.2/2008 and no.13/2011.



3. ASSUMPTIONS USED

External Factors
This is themplementation oénergy efficiencyneasures

Table 3.1 Implementation of energy efficiency

STEP OF IMPLEMENTATION
No Policy Programme
Domestic | Commercial | Industry Transportation | Others
1. Campaign
- EE labelling
-Energi efficiency sign

2. Training
Awareness and

Education 3. Education

4. Pilot project

5. Dialog Forum

6. Multi sector

~

. Energy audit

oo

. Energy Management

9. EETechnology

2| Controlling 10. EE Label ling

12.Procurement
Initiative

13. Fiscal Insentive

3 Insentif 14. Subsidy diversion

15. Appreciation

16. Partnership
Market
transformation | 17. Procurement
Initiative

Notes: 2. I Urgent
2

Necessary

=
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The target level of efficiency labelling programs suclelastrical equipment is in the
following table:

Table 3.2 Target labelling of electrical equipment

Year Electrical Equipment Year Appliances

2009 | CFL, refrigerator and television | 2012 Wash machine and ballast

2010 | AC, fan

2011 | Electric motor andice cooker 2013 The other appliances
Table 3.3 Labelling CFL
Eficacy (Lumen/Watt)
Power (Watt)
( ] S ENESEN | CNESENEN
5-9 45- 49 > 497 52 >52-55 > 55
10- 15 46-51 > 517 54 >54-57 > 57
1671 25 47-53 > 5371 56 >56-59 > 59
O 26 48-55 > 5571 58 >58- 61 > 61

Table 3.4 Labelling Refrigerator

Type i EMEN | ENENEN | ENENENEN

< 300 liter| 600 550 500 450

>= 300 liter| 700 650 600 550

2.2 Local Assumptions

The regulation and energy efficiency policies in Central Jaweto achieve the three
results:awareness and educati@ontrolling instrument to fasten energyiefency program
and incentiveSomeconcrete steps order tosaveelectricalenergyrecommended bi?LN
in varioussectorsare adollows:

Turning ononly thenecessarandturning offthe rest
Replacingold equipmentvith high powerconsumptios to new,low-powerequipment

Avoiding to put hot food in the refrigerator
Adjusting the capacity of the AC by the area.

Using the washing machine according to its capacity
Using a tank to thevater pump.
Selecting irons with automatic thermostat.
Turning on only while watching television.
Using hot water to cook rice with a rice cooker.
Cleaning the vacuum cleaner before using.
For more detailsthe governmentpolicy programwith the ultimategoal in education
andtraining controlingelectrical equipmentelated to energgfficiency, anddoingincentive
measurescan be seem Appendix1 (EE-Policies).

S@ o o0 o

— -
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4. RESULT AND ANALYSIS

To create concrete policy recommendations we will use a batpagproach for this
study. These policies are based on quantitatives analyses of the possible measures in several
chosen sectors. To obtain these results the following steps were taken:

1. Sector analysis
2. ldentify possible EE measures per sector

Sector Analysis

Hereis an overviewof electric energgemand and the number of customer each sector
inCentralJavdb ased on PLNOs statistic in 20009

Table 4.1 Data consumer number and electrical energy consumption (kWh) Province Central

Java in 2009
Household Industrial Business

Service Area
kWh Consumer kWh Consumer kWh Consumer
Semarang 1.218.337.183 947.555 | 1.172.554.349 1.196 536.965.453 49.515
Surakarta 939.202.169 901.663 | 1.399.748.081 945 277.962.991 33.401
Purwokerto 641.299.877 641.299.877 62.886.455 197 98.663.232 16.782
Tegal 807.688.876 807.688.876 73.160.261 246 109.635.522 17.040
Magelang 456.648.031 456.648.031 149.027.033 260 73.779.303 13.670
Kudus 905.389.406 905.389.406 343.773.541 498 154.705.438 25.984
Salatiga 246.926.477 246.926.477 523.812.887 224 54.390.012 9.140
Klaten 353.725.534 353.725.534 253.816.427 582 49.135.658 9.210
Pekalongan 331.444.681 331.444.681 231.766.004 239 74.802.156 11.616
Cilacap 523.657.334 523.657.334 316.583.828 95 79.272.721 10.448
PROP. JATENG | 6.424.319.568 | 4.268.629.434 | 4.527.128.866 4.482 | 1.509.312.486 196.806

This study will look at thredifferent sectors ofthe electricitycustomers in Central
Java: the househqgldusinessindindustrial sectarAll threesectorshave differences) terms
in number of customer artde average amount &Wh sold From thedataobtainedin 2009
PLN comparison of the numbef customershown inthe following figure

M Household
B Business

Industrial

Figure 4.1 Comparison otustomers number betweBlousehold Industrial andBusiness
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Figure 1.3shows thathe household sectdras thebiggestlargest share ofustomers
Theratio ofkWh thatsoldin 2009for all three sectordemonstrated bghe followingchart

M Household
M Business

Industrial

Figure 4.2 Comparison okWh sold in2009.

® Household

M Business

[ S

Figure 4.3 Comparison ofiverageenergy soldper sector

Based on thenergydemand, the number of customers, and the energy sold (ikWh)
each sector, it cabe concludedhat savings can be realized only by applying specific
policies that matclhe caracteristics of each sector. To analyze this, different scenarios will
have to be made for each sed@@acommendation scenario involves determining the energy
efficiency target, calculate the potential savings (energy and cost), and analgaerigrsin
implementing energy efficiency in Central Java Province.

Identify Possible EE Measures

Generally, there arevo ways to save energy in the household, businessindodtry
sector They areachieved by increasing the awareness of consumers reg#ndipgtential
for energy savings to

1)Change the behaviour of C o threughmavaremess e | e c t
raising programsThis can be targeted tmne or severalgroupsto ultimately inspire
othersin the broader commiiy.

2) Change technology duel type, by replacing the conventional appliances with more
energy efficient unitsTo achieve more energy efficient process or situation an initial
investment must be made. This can be in the form of more modern and efficient
technology, improved regation or training in the field of improved energy
management. For an energy ugeibe it in the household, industrial, transport,
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commercial, or public sectdrthe interest to invest in an energy efficiency measure is
dependent on:

1. The size of the initiahvestment.

2. The payback period of that investment.

3. The total energy and cost savings.

In this projectthe policythat appliedo conductelectricalenergyefficiencydivided intothree
they arelow cost medium cost and high cost Low costis done bymanaginglighting time for
householdsbusiness anéhdustrial buildings Medium costis done byreplacingconventional bulbs
into energysaving lamps 3 lamps for household and 20 lamps for business buildiigh cost
carried outwith severalscenariosuch aghereplacement obld refrigeratorswith energy eficient one
for the householdthe replacement ofvater boiler into heatexchangerfor businessbuilding, and
installation ofVSD for industrialmachinery

For thisway, every sector will be showthe result of calculation for NPV (Net Point
Value), number of optimistic and moderate targeted, both saving IDR and energy in kWh.

HOUSEHOLD SECTOR
Low Cost

One way to increase the consumers awareness is time managing, we can prevent energy
wasting whentiwas not needed. Example: every house must turn off 2 buldspecific
time (ex: 5pmi’ 10pm).If a bulb has 60 watts every house can save 300 Wh.

With the specific calculation, the saving cost in Central Java for every month reach
about 58,6 billion rupiahs. It just the awareness from citizen to turn bulb off from this

household sector, or this can save up to 108GW.
Table 4.2 The calculation for aareness scenario

Installed Price Number of . .
Power (Rp./kWh) | Customers IDR Saving kWh Saving
450 VA 495 3.980.991] 35.470.629.81( 71.657.838
900 VA 605 1.693.816 18.445.656.24( 30.488.688
1300 VA 790 215.524| 3.064.751.28( 3.879.432
2200 VA 795 85.470 1.223.075.70( 1.538.460
35005500 VA 890 26.394 422.831.880 475.092
Total 6.002.195 | 58.626.944.910 | 108.039.510

Replacing three conventional bulbs into energy-saving bulbs
For example, every house replaces 3 conventional bulb with the eseangyg bulb,
then we can analyze for using enesgyving bulb, we can save such amount of kW. And, if
we multiply it with total consumers, then for every month, we can save such antarhthen
energy.Below is a graph comparing the NPV for replacing one light.bulb
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Fig 4.4 NPV for replacingl light bulb
The followingtableshows the number oftargeted custometbat expected tapply thechange

of the conventiondight into energysaving lamps

Table 4.3 Targeted Customer for replacing light bulb

Total % Optimistic Optimistic % Moderate Moderate

Installed Power Number of Target Target of Target Target of

Customer Customer Customer
450 VA 3.980.991 10% 398.099 | 8% 318.479
900 VA 1.693.816 8% 318.479 | 6% 254.783
1300 VA 215.524 8% 17.241 | 6% 12.931
2200 VA 85.470 6% 5.128 | 5% 3.418
3500 - 5500 VA | 26.394 5% 1.319 | 3% 791

The table

calculationsof energyefficiencyandcostsavingspresented ithe following figure

above shows the comparisonapfountfor eachcustomer typelt appears that
customerwwith installedcapacityof more thar2200VA havesmallerpercentage ofarget customers
than the otherThis is becauséhe vast majority otustomerswith a capacity of morghan2200VA
have been usingnergysaving lamps
After doing thecalculationswith the dataon the targetedcustomey the obtainedresults of

Miljarden

IDR Saving-Replacing Light Bulb

Rp5,0

450 VA

Rp4,0 -
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Rp2,0 -

Rp1,0 - -

Rp0,0 - T — S—

900 VA

1300 VA

Type

2200 VA
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3500-5500
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B Moderate

(@)
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GWh Saving-Replacing Light Bulb
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(b)

Fig 4.5 IDR and kWh saving for replacing light bulb in Central Java

Because of thbugenumber of customer for 450 VA, it is very important to sgbal
for this type inhousehold sector.
For this NPV, we see that:
1. The size of the initial investmerst low
2. The payback period of that investménshortterm.
3. The totl energy and cost savinggod br all type, especially fo450 VA.

Can be concludethat thechange othe conventionalight into energyefficient lightinghasa
hugepotential savingsBarrierin the implementation ahis scenariccomesfrom thetype of 450VA
customersvho would havethe greatespotential savingsThe majority of 450 VA customers are the
the poor.Sothey preferto buyconventional bulbsr artificial energy efficientighting because the
priceis much cheapeahanthe originalenergysavinglamps

Replacing old refrigerator to the new lower power one

In this scenariait is assumedhat each householdeplacingold refrigeratorswith new
refrigeratorwithout sellingthe oldrefrigeratorfull so thateach homgaysfor Rp. 1,4million
to buy a newrefrigerator Below is a graph comparing the NPV for replacing one refrigerator.
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Fig 4.6 NPV for replacingl refrigerator
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The following table shows the optimistic and moderate amounts of targeted customers for
the replacement of household refrigerators:
Table 4.4 Targeted customer for replacing refrigerator

Total % Optimistic Optimistic % Moderate Moderate

Installed Power Number of Target Target of Target Target of

Customer Customer Customer
450 VA 3.980.991 3% 119.430 2% 95.544
900 VA 1.693.816 1% 159.240 3% 127.392
1300 VA 215.524 8% 318.479 6% 254.783
2200 VA 85.470 8% 318.479 6% 254.783
3500 - 5500 VA | 26.394 10% 398.099 8% 318.479

On the tableabove, thesmallesttarget householdswith type 450 VA, because the
number ofhouseholdghat have a refrigerator in this legincome group is lowFor thetype
of 35005500the potential is higher as many households Hagl-poweredrefrigerators
and some evehave morghan one

IDR Saving-Replacing Refrigerator
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Type
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c 60
2 50
]
S 40 -
E 30 .
20 | W Optimistic
10 - B Moderate
O i . | . . .
450 VA 900 VA 1300 VA 2200 VA  3500-5500 VA
Type
(b)

Fig 4.7 IDR and kWh saving for replacing refrigerator in Central Java



20

For replacing refrigerator, running the scenario for type 450 VA and 900 VA is
suggested toasit will save much money and energy per kwh.

For this NPV, we see that:

1. The size of the initiahvestment: the price is still high

2. The payback period of that investment: for some it is too long

3. The tot al energy and cost savings: are gooc
been targeted the fewest, but energy and cost saving still iegtiest due to very big
consumer number.

Conclusion: the barrier ifinancial and related to the investment cost and payback
period so we need policy measures to overcome these barrier.

BUSINESS SECTOR
Low Cost

One way to increase the consumers awaresdsae managing, we can prevent energy
wasting when not neededlccording to survey in a hotel in Central Java, because of time
managingwith turn off 10 lamps of 60 watthis hotel can save up to Rp 3.300 a.dathis
were to be done iall hotekin Central Java (106 star hotels), #eztorcan save up to Rp 20
million/month. There arel090 nm-starred hotels in Central Javower saving from PLN
isndét included in saving money in that hotel
incetra n hours, of course iIitds saving much bi gc¢
hotels is 10 bulbs for 5 hours, and for non starred hotels, 4 bulbs for 5 hours is enough. After
counting, saving energy in all of hotels in Central Java, we get all®dstllion rupiahs.
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Fig 4.8 IDR saving due to time managing
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Replacing conventional bulb with energy-saving bulb

Similar to thehousehold sector, we can replace conventional bulb with essexgyg
bulbBelow is a graph showing the NPV for replacorge light bulb.
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Fig 4.9 NPV for replacing light bulb

The table belowshowsthe number ofoptimistic and moderategeted customeris Central
Java inthe business sector
Table 4.5 Targeted customer for replacing light bulb business sector

Total % Optimistic Optimistic % Moderate Moderate

Installed Power Number of Target Target of Target Target of

Customer Customer Customer
450 VA 35.970 8% 2.877 6% 2.158
900 VA 46.751 10% 4.675 8% 3.740
1300 VA 34,785 8% 2.782 6% 2.087
2200 VA 38.307 6% 2.298 4% 1.532
6600 VA-200 kVA 26.394 10% 2.639 8% 2.111
>200 kVA 199 15% 29 12% 23

In thebulbsreplacemenscenario orthe businessector is assumeétat the majority of
optimistic target are not more than%O0This is becausef the majoritybusinescustomers
are alreadysing energysaving lampsConventionallampsare typically usedo meet the
aesthetiaspect
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The calculationsesults of energgavingin Central Javdased ormprevious calculations
andassumptionshows inthe following graph:
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Fig 4.10 IDR and kWh saving for replacing light bulb business sector in Central Java

For this NPV, we see that:

1. The size of the initial investment: the price is vieny

2. The payback period of that investment: for all ypeeshortterm.

3. The tdal energy and cost savinggoodfor all type, especially for 900 VA and B¥pe
for cost saving.

Conclusion today the energy eficient lampse widely useed ny business building. So
we can say that we have no barrier for this sector. But, the rtfetereed to be emphasized
is the time management, not the kind of lamps.

Replacing diesel boiler with heat exchanger

A heat exchangeis a piece of equipment built for efficient heat transfer from one
medium to another. Here, we can see the differenteelea the using of boiler and heat
exchangerThe total hotel that can use heat exchanger is 106 star Tiogetlassic example
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of a heat exchanger is found in an internal combustion engine in which a circulating fluid
known as engine coolant flows through radiator coils and air flows past the coils, which cools
the coolant and heats the incoming bieat exchangers are widely dsi@ air conditioning,
expecially for the building thathawe central AC.
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Fig 4.11 NPV for replacing boiler to heat exchanggrown money and by bank loan

When using their own expense, a hotel will get a payback on investment after 18
months, indicatedby the red line above. Whereas when using a loan from the bank, then as
shown in the blue stripe above, a hotel does not have to spend a great investment to buy a
new heat exchanger, but for the savings in the long term is more saving when used own cost
(in the period of 4 years) .

Table 4.6 Comparison diesdlel boiler with heat exchanger

Boiler Heat Exchanger
Price (Rp.) 35.000.000 75.000.000
Diesel Oil cost / litre Rp4.500,00 -
Average using of diesel oil (litre)/day 30 -
Monthly payment Rp135.000,00 -
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Fig 4.12 IDR and kWh saving for replacifgpiler to HE star hotels& Central Java
Barrier analysis:

1. Investment cost: 7200 million is too much money for some hotels.
2. The payback period8 months T mat & I16ng time
3. Total energy and cost savings: reasonable

So there are financial barriers, mainly connected to the investment cost and access to
finance. Possible policies could be bank loan guarantees, or promote trainings at banks.
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INDUSTRIAL SECTOR
Low Cost

Strategiedor savingin industry among othersgzan bedone withstrategyat no orlittle
costwith systemsettings.

With the optimization ofenergyis expected toneet thepotentialsavings 025% of the
expendituresof the company.Efficiency is obtained bycheckingthe level of system
efficiency, andincreaseefficiency through theuneup, repair, high-efficiency components
etc.Energyoptimization ofthe main factorare as follows

1. Settings'ontime”, justas long aneedednly.
2. Modificationsat the time,detectoroccupancybuildingautomatiorsystemsetc
3. Optimal speedsettings

The savingson motors throughthe installation oftemperaturesensorsand Variable
SpeedDrives (VSD). VSD will use energyaccording to theactualload by regulatingthe
speed othe fanmotor. Variablespeednotors regulate thespeed othe motor3 phasdrom O
rpmup tonominal speed.

VSD compressor 75 kW at PT. Tossa Sakti Semarang

The followingare thecalculationgesults for thenstallation ofVSD compressor5 kW
in the industrial sector
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Fig 4.13 NPV for using VSD for Compressor 75 kW
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The largeshumberof consumersn the industrial sectds type I-3. Comparison oNPV
calculationswith its owninvestmentandbankloansare showrin thefollowing graph
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fig 4.14 Comparison othe NPVcalculationfor the owninvestmenandwith bankloans

For theinstallation ofVSD hasa biginvestmentnitially, butin the long ternthere are
more costsavings making it moreefficient The totalnumber of industrial targeted as the
following table:

Table 4.7 The number of industrial targeted

Total % Optimistic % Moderate Moderate
Installed Power . Optimistic Target of Target Target of
Industries
Target Customer Customer
I-2 (14200 kVA) 2.194 80% 1.755 60% 1.316
1-3 (2003:30.000 kVA) 900 60% 540 45% 405
1-4 (>30.000) 2 100% 2 100% 2

Very largenumber targetedue tothe use ofVSD will be very supportivefor energy
savingsandalsobeneficial tothe industry itselfFor type F2 which wereincreasedySD75
kW compressorsan be fitteconly with installed powenf at least75 kVA. As for thetypel-
3 andl-4 can be fittedvith aVSD compressor5 kW morethan oneThe moreunitsthat are
installed will be morebeneficialfor long-term.
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kWh Saving-VSD for Compressor 75 kW
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Fig 4.15 IDR and kWh saving fonstalling VSD to Compressor industrial Central Java
Barrier analysis:

1. Investment cost: 75 million for a unit is too much money for some industries, so it needs
strategy to take a bank loan.

2. The payback period: marnum 9 months for a unit compressor.

3. Total energy and cost savings: very effective and profitable, especially for3ype |

So there are financial barriers, mainly connected to the investment cost and access to
finance. Possible policies could be bank Igaarantees, or promote trainings at banks
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VSD on the water pump 30 kW PT. Tossa Sakti Semarang

The following are thecalculationsresults for thenstallation of VSD pump 30 kWon the
industrial sectar
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Fig 4.16 NPV for using VSD fopompa aikW

As for the type of industry with the largestnumber of consumers type 1-3, then
installationof VSD comparisorwill be giventheir own expensandbank loaras follows
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Fig. 4.17 Comparison othe NPVcalculationfor the owninvestmentndwith bankloans

Similar to theVSD compressothe installation ofa VSD presents a largmvestment
initially, butin thelong-termit presentsostsavings

The installation olvSDson compressorgdue tothe useof water pumpdeingessential
for manyindustrialuses For type F2, only oneunit canbe usedasthe minimum of the VSD
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compressocan be installeis 30kW. As for thetypel-3 andl-4 can be fittednorethan one
unit. More unit of VSD are installed, more profit they will get.
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Fig 4.18 IDR and kWh saving foinstalling VSD to Water Pump industrial sectoiCentral
Java

Both for compressor and water pusypype F3 presents the largest possible potential
for energy and cost saving3arrier analysis:

1. Investment cost: 75 million for a uns too much money for some industries, so it needs
strategy to take a bank loan.

2. The payback period: maximum 9 months for a unit compress@ry attractive.

3. Total energy and cost savings: very effective and profitable, especially for3ype |

So thee are financial barriers, mainly connected to the investment cost and access to
finance. Possible policies could be bank loan guarantees, or promote trainings atobanks
increase the wareness of banks with regards to the possible savings of the measure.



30

5. Conclusion & Recommendations

Conclusion
1) Longterm

Targetfor the long termscenariois for the households and businesses secite
scenariois turning off somelights for 5 hours The awarenesscenarioin the household
sectoris to turn offtwo 60-watt lamp at 17:00 t022:00 according to government energy
eficiency policy With appliying this scenariao all homesin Central Javathe energyaved
in one montlamounted td 08 GW, and thecostsavingsfor all typesof customerss up to 58
billion rupiahs

In applying tothe business sectdry turning off 10 lamps60-watt for 5 hoursfor
starred hotel and lamps60-watt light for 5 hours forno-starhotel By applyingthis scenario
theenergy savings Central Java during monthis 9.54MWh to 39.24MWh star hotel and
no-star hotel Total cost savingsin Central Javafor this scenariois Rp.537 Million per
month

2) Mediumcost

As in thelong term strategythe targesectorsare thehouseholds and businessctors
Scenarioapplied is the replacement of3 conventional lightingfor householdsand 20
conventionallamps for business The amountof energyand cost savingsevery monthin
Central Javas shownin the following table

Table 4.1Energyandcost savinggverymonth for medium cost

Saving per month
No. |  Sektor Type Optimistic Moderate
IDR kWh IDR kWh

450 VA 8.077.470.155 16.481.302,74  6.058.102.616 12.360.977,06
900 VA 3.436.769.434 7.012.398,24 2.577.577.076 5.259.298,68
1 | Household 1300 VA 523.435.243  669.202,02 348.956.829  446.134,68
2200 VA 139.261.095  176.922,90 111.408.876  141.538,32
35005500 VA 33.700.957 38.244,91 24.072.112 27.317,79

TOTAL 12.210.636.884 | 24.378.071 | 9.120.117.508 | 18.235.267

450 & 900 VA 5.319.622.068 228.310| 4.255.697.654 182.648

2 1300 VA 3.053.009.88( 192.013|  2.442.407.904 153.611
Business | 2200 5500 VA 5.740.993.476 317.182| 4.592.794.781 253.746

6600 200 kVA 7.431.035.04( 337.774| 5.944.828.037 270.219

TOTAL 21.544.660.464 1.075.279 | 17.235.728.371 860.224

The table abovehowsthatthe household sectpthe energy savings 24.38 GWh for
optimisticand9.12 GWh to targetmoderate Cost savingsareup to 12 billion rupiahs for
target optimistic and up to 9 billion rupiahs formoderatetarget Energy savingsn the
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business sectds 1.07 GWh for optimistic and 0.86 GWh targetto targetmoderate Cost
savingsis up to 21,5 billion rupiahs fdargetoptimisticand17 billion rupiahs formoderate

target

The policy that can beecommended to government in this scenario is hold counceling

to provide education athe public on energy saving lamps and a benefit wherusethe
energy efficientamp.

3) High cost

Targeted forhigh-cost scenarioare householdsbusinessesand industries For high-
cost differentscenariosppliedto eachsector For thehousehold secta modelapplied toa
scenarioreplacing old refrigeratorswith new energy efficientrefrigerator For business
scenarioapplied the replacemenbf diesetfuel boiler with a heatexchanger Different
scenariospplied to thendustrialsectoris the installation o5 kW VSD on compressqrand
the installation of VSDs on the waterpump 30 kW. The scenarias basedon case studies
conductedn SemarangT.Toss&ekti. Energy savings and kWik shownby the table

Table 4.2 Energgndcost savinggverymonth for high cost

Saving per month
No. |  Sektor Type Optimistic Moderate
IDR kWh IDR kWh

450 VA 23.881.216.11( 48.244.881,03 17.910.912.087 36.183.660,77
900 VA 10.160.883.545 20.527.037,471 7.620.662.659 15.395.278,10
1 | Household 1300 VA 2.063.396.901 2.611.894,81 1.031.698.451 1.305.947,41
2200 VA 411.728.453  523.076,40 205.864.227  261.538,20)
35005500 VA 71.169.722 80.765,64 42.701.833 48.459,38
TOTAL 36.588.394.732 71.987.655 | 26.811.839.252 53.194.884
2 | Business | >200 kVA 227.261.583 720(Litre) 170.446.187 540(Litre)
-2 13.053.145.050  11.866.496 7.342.394.091 6.674.904
3 Industry 1-3 355.954.300.41¢ 273.811.000 200.224.293.984 154.018.688
-4 5.070.574.08( 3.380.383| 5.070.574.08C 3.380.383
TOTAL 374.078.019.546 | 289.057.879 | 212.637.262.155 | 164.073.975
-2 11.554.219.303  10.503.836]  6.499.248.358 5.908.408
4 Industry 1-3 1.245.840.051.45¢ 958.338.501 700.785.028.944 539.065.407
-4 15.211.722.240  10.141.148 15.211.722.240  10.141.148
TOTAL 1.272.605.992.999 | 978.983.485 | 722.495.999.542 | 555.114.963

The table above shows that the total energy savings in Central Java to the household
sector is71.99 GWh for optimistic ands3.19 GWh to target moderate. Cost savings is up to
36,5  Dbillion for target optimistic and 26,8 bilion for moderate target.

In the business sector, savings of diesel fuel every month in Central Ja28 liters to
optimistic target and40 liters to target moderate. Total cost savings per month is up to 227
million rupiahs for target optimistic and 170 million for moderate target.
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Scenario calculations in Table 5.2 for the installation of the VSD compressor 75 kW in
the industry sector is shown in number 3. While the number 4 shows the calculation of VSD
installation scenarios on the water pump 30 kW. For the application of VSDnagoressor
installation scenarios 75 kW, the energy savings every month in Central 289206GWh
for the optimistic target ant64.07 GWh to moderate target. The total cost savings is up to
374 billion for optimistic and 212 billion for moderate targks. for the application of VSD
installation scenarios on the water pump 30 kW, the energy savings every month in Central
Java i978.98 GWh for the optimistic and anfi55.11 GWh for moderate target. Total cost
savings is up to 1 trillion to target optimesand 722,4 billion to target moderate.

Recommendation

Condition ofelectricalenergyutilization in CentralJavastill needs attentiobecause
although there has begovernment policy thatgulates thenergyefficiency, there are still
somepotentialpolicy measurethatcansavea lot of energyandcost Thefollowing stepsare
recommended

1. Inthehousehold sector :

a) Increasingpublic awareness ofnergyefficiency measuredy describingthe
extent of savings both onthe energyand cost sidesAn example, is the
campaigrprogram”powersavingl7-22" from thePLN.

b) Replacingold inefficient equipmenivith new, low-powerequipmentGrouping
theequipment types can loeone by labelinghem.

c) Reduce unnecessary lighting.

d) Necessaryaffirmative actionfor people who commit fraudin the use of
electrical energyby classifyingconsumerganto threeaccording to thause of
electricity, which isefficient, fair, andwasteful For users whdog into theclass
of spendthriff mustpay a finein accordancevith thelevel of theiruse.

e) Providingclear informatiornto thepublic so that peoplelo notacceptthat false
informationthrough themediais irresponsible andisturbing the public

f) Appreciation to the peoplewho find and develop energyefficient power
utilization.

2. In theindustrialsector:

a. Reducingunnecessarlghting

b. Conducting training for the techniciansto apply the power efficiencyin
industrialmachinery

c. Using thespeed controlledriver for production and fan motdo streamline the
electricalenergyusage

3. Inthebusinessector :
a. Reducingunnecessarlyghting.

b. Making information center to share information about energy efficiency
measures fobusiness buildingndholding aseminarfor hotel managersabout
energy savingffortsat that information center regularly



