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Overview of Power Sector

EDC’s Capacity output in 2009 : 217 49 MW and 1 376EDC s Capacity output in 2009 : 217.49 MW and 1,376 
GWh
Projection in 2024 : 3045.33 MW and 16,244.61 GWh
At present, only 26 % of households has access to 
electricity 
Annual energy consumption per capita: 138 kWhAnnual energy consumption per capita: 138 kWh
22 small isolated power systems
100 % of oil, LPG are imported, p
Biomass account for 84 % of total energy consumption
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Background Situation for Renewable 
Energy Development in CambodiaEnergy Development in Cambodia

At present, the development of RE sources in
Cambodia is slow in comparing with other countries in the
region because of the lack of experiences funds andregion, because of the lack of experiences, funds, and
inadequate data in this field,

C t t t f RE T h l i i C b di i l iCurrent status of RE Technologies in Cambodia mainly in
research development and demonstration stages,

Renewable Energy will reduce the impact on climate
change/ decrease the CO2 emissions and contributed to global
warming reduction
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Background Situation for Renewable 
Energy Development in Cambodia

RenewableRenewable EnergyEnergy PotentialPotential

Energy Development in Cambodia

gygy

SolarSolar EnergyEnergy:: thethe averageaverage sunshinesunshine durationduration ofof 66--99 hourshours perper
dayday givinggiving anan averageaverage ofof 55kWh/daykWh/day thusthus considerableconsiderable potentialpotentialday,day, givinggiving anan averageaverage ofof 55kWh/daykWh/day.. thus,thus, considerableconsiderable potentialpotential
ofof solarsolar energyenergy..

WindWind EnergyEnergy:: TheThe southernsouthern partpart ofof thethe greatgreat lakelake TonleTonle SapSapWindWind EnergyEnergy:: TheThe southernsouthern partpart ofof thethe greatgreat lakelake TonleTonle Sap,Sap,
thethe mountainousmountainous districtsdistricts inin thethe southwestsouthwest andand thethe coastalcoastal
regions,regions, suchsuch asas SihanoukvilleSihanoukville,, Kampot,KepKampot,Kep andand KohKoh KongKong
havehave thethe annualannual averageaverage windwind speedspeed ofof 55m/sm/s oror greatergreater TheThehavehave thethe annualannual averageaverage windwind speedspeed ofof 55m/sm/s oror greatergreater.. TheThe
totaltotal areaarea aroundaround 55%%..

HydroHydro:: TheThe potentialitypotentiality ((1010 000000MWMW butbut currentcurrent contributioncontribution toto
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HydroHydro:: TheThe potentialitypotentiality ((1010..000000MW,MW, butbut currentcurrent contributioncontribution toto
electricityelectricity productionproduction lessless thanthan 2020MW)MW)..



Background Situation for Renewable 
Energy Development in Cambodia

Renewable Energy Potential

Energy Development in Cambodia

BiomassBiomass:: TheThe reportreport preparedprepared byby NEDONEDO onon “the“the AssistanceAssistance
ProjectProject forfor thethe EstablishmentEstablishment ofof anan EnergyEnergy MasterMaster Plan”Plan”
identifiedidentified significantsignificant biomassbiomass energyenergy resourcesresources fromfrom aa varietyvariety ofofidentifiedidentified significantsignificant biomassbiomass energyenergy resourcesresources fromfrom aa varietyvariety ofof
agriculturalagricultural residuesresidues suchsuch asas ricerice huskhusk.. ,, acaciaacacia ,, CassavaCassava
LusceniaLuscenia,, Coconut,Coconut, ....
BiBi ThTh ff iff i ff llll ll bibi hh bbBiogasBiogas:: TheThe effectivenesseffectiveness ofof smallsmall scalescale biogasbiogas hashas beenbeen
demonstrateddemonstrated inin CambodiaCambodia byby aa numbernumber ofof differentdifferent projectsprojects..
TheThe useuse ofof animalanimal wasteswastes toto generategenerate highhigh qualityquality gasgas forforgg gg q yq y gg
cookingcooking hashas significantsignificant economic,economic, health,health, socialsocial andand environmentenvironment
benefitsbenefits forfor poorpoor ruralrural householdshouseholds..
BiofuelBiofuel:: JatrophaJatropha –– 200200 haha (Fencing)(Fencing) PalmPalm OilOil –– 44 000000 haha
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BiofuelBiofuel:: JatrophaJatropha –– 200200 haha (Fencing),(Fencing), PalmPalm OilOil –– 44,,000000 haha
(recently)(recently) andand cancan bebe 1010,, 000000 haha andand sugarsugar canecane 2020,,000000 haha..



Completed and on Going Activities Related 
t  R bl  E

Solar Photovoltaic: Project with NEDO Japan, SIDA , other

to Renewable Energy

Solar Photovoltaic: Project with NEDO Japan, SIDA , other
international and national institutions including Prime Minister
project we had installed around 1.5 MW in the country.

Biomass Gasification: Project with Canada in Battambang
(7kw + 20kw) and with DEDE Thailand in Kompong Cham
(30kw). On going project in Sambour District, Kompong Thom
Province with the capacity 30kw by FONDEM France by 2009
and a number of biomass gasifiers done by local investorsand a number of biomass gasifiers done by local investors

Microhydro: On Going Project with UNIDO capacity 65kw
t o nits (130 k ) Grant from JICA 2 micro h dropo er plants
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two units (130 kw), Grant from JICA 2 micro hydropower plants
370 kw already put in operation in Nov. 2008.



Completed and on Going Activities Related 
t  R bl  E

Bio-fuel: Have more than 10 companies doing with Jatropha,

to Renewable Energy

planting around 1,000 ha, no once do with big scale yet.
BioBio--EnergyEnergy:: OneOne companycompany fromfrom KoreaKorea doingdoing onon thisthis fieldfield withwith thethe
productionproduction capacitycapacity ofof ethanolethanol 3636,,000000 t/yeart/year fromfrom 100100,,000000 tonstonsproductionproduction capacitycapacity ofof ethanolethanol 3636,,000000 t/yeart/year fromfrom 100100,,000000 tonstons
ofof cassavacassava..
TheThe WBWB assistassist toto RuralRural ElectrificationElectrification FundFund (REF)(REF) byby providingproviding
r t dr t d (GEF)(GEF) dd IDAIDA LL AprApr USDUSD 1212 ilil tt i pl ti pl tgrantedgranted (GEF)(GEF) andand IDAIDA LoanLoan AproxAprox.. USDUSD 1212 milmil.. toto implementimplement

thethe followingfollowing projectsprojects::
11-- ExpansionExpansion offoff--gridgrid newnew 5050,,000000 connectionsconnections withwith subsidysubsidy
$$4545/connection,/connection,
22-- InstallInstall 1212,,000000 SHSSHS toto peoplepeople inin ruralrural areasareas –– peoplepeople havehave toto paypay
backback allall thethe costcost duringduring 33--55 yrsyrs periodperiod ..
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Completed and on Going Activities Related 
t  R bl  E

ThTh F/SF/S LFGLFG PP G iG i P jP j 22 MWMW

to Renewable Energy

TheThe F/SF/S LFGLFG PowerPower GenerationGeneration ProjectProject 22 MWMW waswas
submittedsubmitted byby KoreanKorean CompanyCompany toto MIMEMIME..

MIMEMIME supportssupports thisthis projectproject asas itit isis thethe multimulti--purposespurposes
projectproject suchsuch::

l i il i i bb ii l dfilll dfill hh hh-- toto generategenerate electricityelectricity byby usingusing landfilllandfill gasgas thatthat hashas
beenbeen emittedemitted toto thethe airair sincesince 19751975,,
-- toto reducereduce GreenGreen HouseHouse Gas,Gas, InIn orderorder toto participateparticipate inin,, p pp p
internationalinternational challengechallenge toto copecope withwith climateclimate change,change,
-- toto makemake cleanclean environmentenvironment InIn orderorder toto eliminateeliminate badbad
smellsmell firefire smokesmoke firefire andand explosionexplosion ofof landfilllandfill
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smell,smell, firefire smoke,smoke, fire,fire, andand explosionexplosion ofof landfill,landfill,
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NEDO Demonstration & Research Micro Hydropower- 42kw and Solar PV-80kW

Hybrid System in Toeuk Chha, Kampong Cham Province



Solar PV for Bridge Lighting and Telecommunication Systems

13Solar PV-BCS



Plan for Future Renewable Energy Plan for Future Renewable Energy 
D l tD l t

•• GOALGOAL To improve the current level of electrification and To improve the current level of electrification and 
for the poverty reduction as well as enhancingfor the poverty reduction as well as enhancing

DevelopmentDevelopment

for the poverty reduction as well as enhancing for the poverty reduction as well as enhancing 
education and medical treatment in the rural areas.education and medical treatment in the rural areas.

•• PURPOSESPURPOSES-- Study of policies to promote electrification inStudy of policies to promote electrification inPURPOSESPURPOSES Study of policies to promote electrification in Study of policies to promote electrification in 
those areas not yet serviced those areas not yet serviced 

•• -- Introduction and development of Renewable Introduction and development of Renewable 
Energy TechnologiesEnergy Technologies

-- Study of institution and organization for sustainable Study of institution and organization for sustainable 
operation and maintenance supported by the operation and maintenance supported by the 
appropriate business model, including the financial appropriate business model, including the financial 
procurement planprocurement planprocurement plan.procurement plan.

•• TARGETTARGET To achieve 100% Electrification of Rural Villages To achieve 100% Electrification of Rural Villages 
by the year 2020.by the year 2020.
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by the year 2020.by the year 2020.



FrameworkFramework
G l d TG l d TGoals and TargetsGoals and Targets

Goal

- Reduce poverty level

- Improve living standard Effects of  RE- Improve living standard

- Foster rural economic development

Targets of  Rural Electrification Sector

(1)  100% village electrification by 2020

(2)  70% household electrification with grid-quality 

electricity by 2030
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electricity by 2030



Levels of  Rural ElectrificationLevels of  Rural Electrification

Three levels of  electrificationThree levels of  electrification

Level 3:  National Grid (grid electrification)Level 3:  National Grid (grid electrification)

2:  Mini2:  Mini--gridsgrids

1:  Battery lighting1:  Battery lighting
off-grid areas

Use of  renewable energyUse of  renewable energy

MiniMini--grids:  biomass and micro hydrogrids:  biomass and micro hydrog yg y

BCS:           solar, (locally wind)BCS:           solar, (locally wind)
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Village Electrification PlanVillage Electrification Plan
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17

0.0%
2004 2008 2012 2016 2020



Household Electrification PlanHousehold Electrification Plan
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Candidate Energy Sources by VillageCandidate Energy Sources by Village
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WBWB--GEF PROGRAMGEF PROGRAM

National Policy on Rural Electrification by National Policy on Rural Electrification by 
Renewable Energy Renewable Energy 

1) endeavor to provide access to reliable, safe electricity 
services, with insignificant impact on the environment  , g p
and at an affordable price for rural communities, 

2) provide effective legal, regulatory frameworks and various 
to a encouragements and train the private sector toto a encouragements and train the private sector to 
participate in providing electricity services by renewable 
energy in the rural areas;

3) act as a market enabler, through various incentives, for 
enabling equity in access to reliable and safe electricity 
services, with insignificant impact on the environment, at 
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, g p ,
an affordable price for the rural communities;



National Policy on Rural Electrification by National Policy on Rural Electrification by 
Renewable Energy (Con’t)Renewable Energy (Con’t)

4) encourage the efficient generation, transmission and 
distribution of  electricity using the renewable energy 
technologies, through tariffs, which are in conformity with g , g , y
the Electricity Authority of  Cambodia (EAC)'s regulations;

5) promote electricity systems by renewable energy at least 
cost for rural communities, through research and pilot 
development, as part of  RGC’s portfolio on grid and off-grid 
technologies; andtechnologies; and 

6) ensure adequate resources, appropriate institutional 
mechanisms and training to empower the poor involving in
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mechanisms and training to empower the poor involving in 
rural electrification to participate.



FINANCIAL RESOURCES (WB/GEF)FINANCIAL RESOURCES (WB/GEF)

-- Donations & grants andDonations & grants and
-- Other sources from the government Other sources from the government e.ge.g the government loans the government loans 

from IDA/WBfrom IDA/WB

Summary of the project costSummary of the project cost

TypeType Local Local 
(US$ M)(US$ M)

Foreign Foreign 
(US$ M)(US$ M)

TotalTotal

(US$ M)(US$ M)( )( )

REE offREE off--Grid Extension (40000 HH)Grid Extension (40000 HH)

Mini hydro (6.0 MW)Mini hydro (6.0 MW)

1.821.82

2.812.81

4.114.11

6.376.37

5.935.93

9.189.18

SHS (12000)(GEF US$ M1.2)SHS (12000)(GEF US$ M1.2)

Village hydro (850kw)(GEF US$M 0.30)Village hydro (850kw)(GEF US$M 0.30)

SubSub--total REF Componenttotal REF Component

0.790.79

0.530.53

5.955.95

3.193.19

1.251.25

14.9214.92

3.983.98

1.781.78

20.8720.87
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SubSub total REF Componenttotal REF Component 5.955.95 14.9214.92 20.8720.87



THE PROJECT INCENTIVETHE PROJECT INCENTIVE

Type Grant proposed, 
US$ per 

h h ld

Estimated total 
cost/unit in US$

household 
connected

New household connected 45 $ 150 $
(diesel) 

Mini hydro from 0.5 MW up 
to 5 MW

400$/kW installed 1744$/kW installed
to 5 MW

Micro hydro From 50 kW 
up to 500 kW 

400$/kW installed 2700$/kW installed

Solar Home System

..
Install 12,000 SHS to Install 12,000 SHS to 
people in rural areas people in rural areas ––

people have to paypeople have to pay

3.98 3.98 
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people have to pay people have to pay 
back all the cost during back all the cost during 

33--5 yrs period5 yrs period



Summary of  Installed Capacity and Construction Costs (JICA)

Energy Source Number of 
villages

Number of 
households

Number of 
households to 
be electrified

Installed 
Capacity 

(KW)

Construction Cost
(x 1,000 US$)

Total Total Estimated cost 
h h ldTotal Total per household

Grid Extension 753 208,520 208,250 42,000 62,600 300 

Solar BCS 1,720 237,570 190,000 8,487 52,891 280

Individual SHS (planned 12 000 4 800 400by the WB) 12,000 4,800 400

Mini grid

Micro hydro
137 18,541 14,833 2,078 14,069 950 Hybrid (micro hydro and 

biomass gasification) 

Biomass gasification 3,071 501,636
804,844 104,644 342,537 430 Grid extension or 

Biomass gasification 3,257 504,397

Diesel 392 69,390
291,011 37,831 87,303 300

Grid extension or Diesel 1,875 294,374

Sub Total 11,205 1,834,428 1,521,208 194,740 564,200 370

Indirect costs (Sub Total x 30%) (including the administrative management technical and
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Indirect costs (Sub Total x 30%) (including the administrative management, technical and 
operational supports, and reserves) 169,260 110

Total 11,205 1,834,428 1,521,208 194,740 733,460 480



Model Project of Biomass GasificationModel Project of  Biomass Gasification
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First Day Lighting in the 
Community
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Community



Business Activities

WATER SELLINGBATTERY CHARGING
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MECHANICAL REPAIRS SHOPGROCERY/DRINK SHOP
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CONCEPTCONCEPTCONCEPTCONCEPT

ENVIRONMENTENVIRONMENT

RENEWABLE ENERGY

EE & E CONSERVATION

(Demand Side)

(Supply Side)

(Demand Side)
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Thank You!Thank You!
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