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» Units of Energy:

1 electron-volt = 1.6022 x 101° J; 1) = 1kg (m/s)? =1 kg.m? /s2.
1 BTU =1054 J, kWh =3.6%106J ; 1cal=4,186), 1 kcal=4186J
Exajoule (EJ): 1EJ =108},
Quadrillion Btu(quad): 1 quad = 10> Btu = 1.055 EJ
Terawatt-year (Twyr): 1 Twyr = 8.76 x 1012 kWh = 31.54 EJ = 29.89 quad.
1Mw = million (10°) watts; 1Gw = billion = (10°) watts ;
1 Tw = trillion (1012) watts; 1Pw = quadrillion = (10?°) watts.
the volume conversion formulas:
oil barrel to US gallon (bbl to gal): gal = bbl x42
US gallon to oil barrel (gal to bbl): bbl = gal / 42
1 US gallon = 3.785411784 liters; 1 UK (Imperial) gallon = 4.54609188 liters.

» Energy use:
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Example: Energy consumption and GDP (china)

SEPTEMBER 21, 2012

Economic growth continues to drive China's growing need for energy
Source: World Bank, BP Statistical Review of World Energy.
http://www.eia.gov/todayinenergy/detail.cfm?id=8070
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Gross domestic product, or GDP, is one of the ways for measuring the size of economy.


http://www.eia.gov/todayinenergy/detail.cfm?id=8070
http://data.worldbank.org/country
http://www.bp.com/assets/bp_internet/globalbp/globalbp_uk_english/reports_and_publications/statistical_energy_review_2011/STAGING/local_assets/pdf/statistical_review_of_world_energy_full_report_2012.pdf
http://www.eia.gov/todayinenergy/detail.cfm?id=8070

Example: Energy consumption (china)

Source: World Bank, BP Statistical Review of World Energy.
http://www.eia.gov/todayinenergy/detail.cfm?id=8070
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http://data.worldbank.org/country
http://www.bp.com/assets/bp_internet/globalbp/globalbp_uk_english/reports_and_publications/statistical_energy_review_2011/STAGING/local_assets/pdf/statistical_review_of_world_energy_full_report_2012.pdf
http://www.eia.gov/todayinenergy/detail.cfm?id=8070

Example: Energy consumption (china)

Source: World Bank, BP Statistical Review of World Energy.
http://www.eia.gov/todayinenergy/detail.cfm?id=8070

Natural gas
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http://data.worldbank.org/country
http://www.bp.com/assets/bp_internet/globalbp/globalbp_uk_english/reports_and_publications/statistical_energy_review_2011/STAGING/local_assets/pdf/statistical_review_of_world_energy_full_report_2012.pdf
http://www.eia.gov/todayinenergy/detail.cfm?id=8070

» Energy resource Definations

http://www.ehow.com/about 5098677 definition-enerqgy-resources.html
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http://www.ehow.com/about_5098677_definition-energy-resources.html
http://www.ehow.com/about_5098677_definition-energy-resources.html
http://www.ehow.com/about_5098677_definition-energy-resources.html
http://www.ehow.com/about_5098677_definition-energy-resources.html
http://www.ehow.com/about_5098677_definition-energy-resources.html

» Energy resources (cont)

Reserves, Resources and Availability of Energy Resources 2011.
http://www.bgr.bund.de/EN/Themen/Energie/Produkte/annual_report_2011-summary_en.html
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Fossil fuels
86.5%

» World Energy production

journal homepage: www.elsevier.com/locate/nanoenergy
Nano Energy (2012) 1, page 259-272

World Energy Production Oct. 2011

Geothermal
/ & 0.07%

Nuclear 5.14% ,” & Solar0.24%

/ . o Biofuels 0.49%
- | Renewables
d 5.14% { Wind 1.22%
\ @ Hyrdo 6.37%
\\
\
\
\
\

12


http://www.elsevier.com/locate/nanoenergy

1.1 Energy consumption of the world.

Energy source Definations

http://www.businessdictionary.com/definition/energy-source.html.
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» Consumption of energy sources

http://gregor.us/coal/my-quick-preview-of-the-2011-bp-statistical-review/
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1.2 Type and source energy now situation

» World oil - reserves/production Ratio
http://www.eni.com/world-oil-gas-review-2012/0il/Oil--Areas-Chart+4-2.shtml

Reserves/Production Ratios (2011)

World: 50 years
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» World Qil- Production/Consumption ratios

http://www.eni.com/world-oil-gas-review-2012/0il/Oil--Areas-Chart+7-2.shtml
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» World oil trade-lmporters

http://www.eni.com/world-oil-gas-review-2012/0il/Oil--The-World-Top-Ten-Importers-Chart+9-2.shtml

The World Top 10 (2011)
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» World oil trade-Exporters

http://www.eni.com/world-oil-gas-review-2012/0il/Oil--The-World-Top-Ten-Exporters-Chart+8-2.shtml

The World Top 10 (2011)
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» What is natural gas

http://www.natgas.info/html/whatisnaturalgas.htmi
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» World natural gas—Reserves/Production Ratio

Natural Gas Reserves/Production Ratios - Areas - Chart

http://www.eni.com/world-oil-gas-review-2012/gas/Gas--Areas-Chart+4-2.shtml

Reserves/Production Ratios (2011)
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» World natural gas production
Natural Gas Production - The World Top Ten Producers - Charts

http://www.eni.com/world-oil-gas-review-2012/gas/Gas--The-World-Top-Ten-Producers-Chart+2-4.shtml
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http://www.eni.com/world-oil-gas-review-2012/gas/Gas--The-World-Top-Ten-Producers-Chart+2-4.shtml
http://www.eni.com/world-oil-gas-review-2012/gas/Gas--The-World-Top-Ten-Producers-Chart+2-4.shtml
http://www.eni.com/world-oil-gas-review-2012/gas/Gas--The-World-Top-Ten-Producers-Chart+2-4.shtml
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http://www.eni.com/world-oil-gas-review-2012/gas/Gas--The-World-Top-Ten-Producers-Chart+2-4.shtml
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> Natural Gas - Production/Consumption ratios

http://www.eni.com/world-oil-gas-review-2012/gas/Gas--The-World-Top-Ten-Producers-ranked-by-Production-
Consumption-Chart+7-4.shtml
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» World Natural gas trade-lmporters
The World Top Ten Importers - Chart

http://www.eni.com/world-oil-gas-review-2012/gas/Gas--The-World-Top-Ten-Importers-Chart+9-2.shtml
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» World Natural gas trade-Exporters
The World Top Ten Exporters - Chart

http://www.eni.com/world-oil-gas-review-2012/gas/Gas--The-World-Top-Ten-Exporters-Chart+8-2.shtml
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» World coal - reserves
Source: 2010 Survey of Energy Resources

http://bizjournalonline.com/?p=1741
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» World Coal - imports-exports

10 3uGu: 2930@39entAUTUD 2003 way Gl wFLTUD 2008
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2003 net volumes of biggest coal exporters
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2008 nettrade volumes of biggestcoal importers
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» World coal consumption for power generation

Coal used in electricity generation, 2008 _

Country %
South Africa 94
Poland 93
China 81
Australia 76
Israel 71
Kazakhstan 70
Lidia 68
Czech Republic 62
Morocco 57
Greece 55
USA 49

Germany 49
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» World nuclear power plant

http://www.euronuclear.org/info/encyclopedia/n/nuclear-power-plant-world-wide.htm
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> World- Nuclear Generation

https://www.e-education.psu.edu/eme444/node/265

Top 10 Nuclear Generating Countries
2011, Billion kWh

161.7 156.2 147.7
102.3 87.4
84.8 59.3

U.Ss. France Russia Japan Korea Germany Canada China Ukraine Sweden
Rep.

é l Source: International Atomic Energy Agency
Updated: 3/12




» Hydropower

http://www.circleofblue.org/waternews/2010/world/africa/drought-climate-change-jeopardize-and-
complicate-hydropower-policies-around-the-world/

Countries with Hydropower as the Largest Share of
National Electricity Generation

Country % of Total Generation

Bhutan 100

DR Congo 100

Lesotho 100

Mozambique 100

Paraguay 100

Uganda 100

Ethiopia 99

Nepal a9

Norway 99

Zambia 99

Burundi 98

Albania o8

Tajikistan o8

Laos S7

Malawi 97

Namibia 97

Rwanda a7

Source: Energy Information Administration, 2006
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» World hydropower electrics

http://new.wvic.com/index.php?option=com_content&task=view&id=7&Itemid=44

Top Hydroelectric Generating Countries
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United States

Former USSR

Canada

The United States is the second largest producer of hydropower in
the world. Canada is number one.




> World bio fuels

Top 15 Countries by Bio fuel Production, 2009 . in kiloton of oil equivalent (ktoe)
http://www.chemistryviews.org/details/ezine/1439487/Renewable Energies Wind Solar Biomass.html

USA
Brazil
Germany

France

Chin A B Bicethanol | Biodiesel

Argentina
Spain
Canada
Italy
Thailand
Belgium
Colombia
Poland
Austria

India

o 3000 €000 9000 12000 15000 18000 21000 24000
ktoe
Source: Biofuels Platform
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http://www.chemistryviews.org/details/ezine/1439487/Renewable_Energies_Wind_Solar_Biomass.html
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SOLAR PHOTOVOLTAICS

http://cleantechnica.com/2012/03/19/worldwide-solar-pv-market-grew-in-2011/

Tudwd 2009, SuUlf
23,000 MW .UTI‘I]JC’]OC’IJ
PV Hiolan.

Germany ‘tnmﬁj PV cﬁj
3,800 MW Tt 2009, €309
N1INIVEIEA0 PV (c0U
Germany JNiajt))
9,800 MW.

PV 10,700 MW finggz3n
HiotanTud 2009 - (usy
51% 9INY 2008.

U 1Owza0 PV 3,800 MW
Tud 2000.

Major PV Country Markets (GW)

Germany
Italy
China
USA
France

it

Japan
Australia F""
UK F""
Belgium ~ —
India F"'

0

o
2010

Source: Solarbuz
6
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http://cleantechnica.com/2012/03/19/worldwide-solar-pv-market-grew-in-2011/
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> SOLAR WATER HEATERS

http://www.eai.in/club/users/aathmika/blogs/551

SOLAR HEATING ADDED CAPACITY, TOP 12 COUNTRIES, 2010

Turkey 29%
Germany 19%
India 1.5%
Italy 0.8%
Brazil 08%
Australia 0.7%
Spain 0.6%
Israel 0.5%
Austria 05%
United States 0.4%
Rest of world 8.1%

(fromthe REN21 2012 report)
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http://www.eai.in/club/users/aathmika/blogs/551

> WIND POWER - TOP 10 IN 2012

http://www.cleanenergyworldnews.com/wind-energy-2/

Worldwide Wind Power Capacity at the Beginning of 2012

i I N S +17.6
e I 6.
Sy N +2.0
Spain e +1.1
India o +30
France +0'8
Italy +1.0
mﬁ’g‘ﬁfﬁﬁ +1.3 I 2010 total
Canada +13 W added in 2011

Portugal +0.4

0 10 20 30 40 50 60 70
Gigawatts
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» Global Electricity Generation

http://www.cna.ca/how_works/electricity_generation/

nwhieInutdindiolansutiugunciiednioo, lnutvwzé Tuuzinndimlinnzu,
(3U: China, India and Brazil tUiisuiiuanneninmaigemnetetiodytoon.

Other* 2.3%

Hydro 16.0%

Coal 41.0%

Nuclear 14.8%

0l 5.8%

*Other includes geothermal,
| solar, wind, combustbl
6(” 20.1% renewables and waste

Source: OECD/IEA Key World Energy Statistics (2008)
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1.3 FUTURE ENERGY SCENARIOS

» |EO 2010 Reference case, IEA Reference Scenario— 2008.
> |IEA New Policies Scenario —2010, IEA 450 Scenario— 2010.

» WEC Energy Policy Scenario for 2050.
IEO: International Energy Outlook, udtiUlusmsinweaIuani.

IEA: International Energy Agency, S1UNwsa9310890L.

WEC: World Energy Council, Szwwea3auian.

EIA: U.S. Energyulnformation Administration, mnijﬁmméuu
WLAJJLSIANEIN.

OECD: Organization for Economic Co-operation and Development,
SynuidisnorusoulmEnneRio was nuiionsu.

Rest of world:



> |EO 2010 REFERENCE CASE-COAL DEMAND BY REGION

OECD's 30 member countries:

Australia, Austria, Belgium,
Canada, Czech Republic,
Denmark, Finland, France,

Germany, Greece, Hungary,

Iceland, Ireland,
Italy, Japan, Korea,
Luxembourg, Mexico, the

Netherlands, New Zealand,

Norway, Poland, Portugal,
Russia, Spain, Sweden,

Switzerland, Turkey, United

Kingdom, United States.

2006-2030

Shares of incremental energy demand
Reference Scenario, 2006 - 2030

40%1——

Non-OECD

B Coal
All other fuels

38



» WEC POLICY SCENARIO (2050) - OIL DEMAND BY REGION:
CAGR-Compound Annual Growth rate. Source: WEC, 2010c

Greater Russia
Region

North America Region Europe Region

~m

1 378 -

. 644

AT

2008 2020 2050

0,8"/5
1254 4239 1296 748 1920

20008 2020 2050

2008 2020 2050

>

s07 I 250 22

709

— 2008 2020 2050
- 397 262 290 2008 2020 2050
336 57 1352 135 I 184 Middle East
Region: ‘
2008 2020 2050 2008 2020 2050
Latin America &
Carribean Region Africa Region

Asia Pacific Region Il Production (Mtonnes)
[ Consumption (Mtonnes)

@' CAGR'" of consumption
(1) CAGR - Compound Annual Growth rate 2008-2050 "



» WEC POLICY SCENARIO (2050) - NATURAL GAS DEMAND BY REGION:
CAGR-Compound Annual Growth rate.  Source: WEC, 2010c

North America Roglon ‘ Europe Reglon mur Husaa |
on 794
- ’

1472

-

o 2008 2020 2050

338 307 2008 2020 2050
215 200 Middle East
95 Ragion:
2008 2020 2050 2008 2020 2080
Latin America &
Carribean Region I Africa Region
- = Asia Pacific Region Bl Produchon (Gm?)
: [ Corsumption (Gim®)
CAGR!Y of eonsu mption
(1) CAGR — Compound Ammual Growth rate ’“' 2008-2050
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» WEC POLICY SCENARIO (2050) — COAL DEMAND BY REGION:
CAGR-Compound Annual Growth rate. Source: WEC, 2010c

e —1
Nosth America Region Europe Region | Greater Russia

Region

5807 uot

2008 2020 2050
3845 4 3
3047
3048
zm 2020 2050 l I
10 l

Middle East
- Region: 2008 2020 2060

2008 2020 2050

Letin America &
Garribean Region

Asia Pacific Region Bl Production (Mtonnes)
Bl Conrumption (Monnea)

DS~ CAGR" of comsumplian
(*)CAOR = Compound Annuzl Crowth rate 7008-2050 41



. Environmental cost
and
social cost.



2. Social and Environmental cost.

» Environmental cost evaluation process

1. nuidoduon | 6. U UUnouisume

1 NJoNO UG

2. NJayzwn
0L 5. UL 10210098

1 Nyuindugeiin

1

4. N
nIunsny

3. MioUzauuniu
N2UILTUD)
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2.1 Environmental cost

Wuan1gaalnundieteiu-antsuluaziinadjconldsy §i algae
zmj9é.u‘tnmn‘tééuwwmem}’nuzam 3 (Soldaziulitonaune.
Tuugnazd, msn:najcconae.um.mnmnumwmauuonmus‘catﬂa

ffuuItESn(Sy:; mcm‘taccao ) Uj8iufisguamSnannIuiwn,
m‘tamumusnmanauwﬂu £181°).

ﬂ‘ﬂ%’%ﬂ&lﬂﬂﬂﬂjCCOﬂﬁSUU]ﬂjO?SjﬂUﬂﬂJCﬁSUtﬂ.U q) ﬁﬂﬂﬂiﬁbﬂﬂU?Sj
ﬂU%)JUHjUH.U”%ﬂﬂDJSj’Mﬂﬂﬂ'ﬂ"ﬂﬂmﬂjCﬁﬂ‘[’[”ﬂﬂ

m‘tamamnmomumcun‘cmmasjuuznccnnmjnum:)ﬂcUum‘tamu
(M) 013918 N mnjoaejnuzmoujmzmjcannum & oA WicRonm
(Jeuazwwesidondeuiisyvninavinesoiousnil, gy

(2) afgny TnusiospusnnRniidogrneamuoni EA o
BunziungdyconIs.



2.2 muamiztunu-guusinon (Cost - benefit analysis)

« Mudatuiu-Gudsinunazitulisy:
T3dwinnunednt, aowdutdiigs N ldidaniy, fogsuzasd, asduniudu.

Community—  Macroscale: ooy, v=luuy, Nnasujy, defuiana.
Mediumscale:  R=alULoYUNILGIY €z NMIUISNIU.
Microscale: LANIVIY (€2 NIWIINIY

« NMUStaILtVTIU-Budsinunaziuny;
NWAIRY, NWUINNIUNIUGY, asdunwgasty, sciugsoyunuioniy

Community—  Macroscale: NoowIy, vzloviey, Nnazusy, Jefuiona.
Mediumscale:  =oluEoyUNIVEY (AL NIWIINIL.
Microscale: ALANMIVCIV €RE NIWIINIY

« Mudtaretivu-Gudsinunazituing:

ANALUIU €Ar uLluyiy, A0TEUIIONIE, VeluunIuuEnIgIn

Community-  Macroscale: ooy, Ve luuy, Anazujy, defjulana.
Mediumscale:  =olUEoyUNIVY €L NIWIINIL.
Microscale: QLNNIVCIY €T NIWIANTY
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2.3 Cost and benefit analysis of Environmental for Development.

gxiintiu
neiiu

(Kind of
impact)

néie
QU

Bunsiiung
dnnzusm
(e U

4 Environmental an‘_cz:l sgcizi_l, cost and energy
> ET'IlJT'I’IlJU%C.UlJC’IlJU\lJm"IjSIjﬂU

(MuNy
(Criteria)

1. MUoUgSuwedu.
2. % §ilunulsy

1. BunNsiivdonzusii €T FINJILoN .
2. QUIRUSIKIDTINIIONLULTINREIL.
3. Bunziuasneudansusin.

4. 2r0nudsousouesiguSulunuolgueiy.

5. (WU9INZLLINMNIFIEL, n01USoSI0.

cfhmnu
(Goals)

MUAIHunw
Tolticouazducii
NJUN1IFIAL
Sagudtindss



Kind of impact Criteria

Bunsdiv
fo3NIW

URLOUNZEM

POnueEIn
Temonojng

NncdsigRunuiiy
Hundlol cay nmuwazyn

> (nundecdufiudiunisiau ()

Goals
SngudTniss

SngudTiniss
21997 (T FLTVUILTYY
Jznennesnnniioy

ncenSRAuNIuiInun IV
b



> munaudeBuduiinmagFgdy (&)

Kind of impact Criteria Goals

mnamaaesgwo v  dutiecomnlndidSubunsdiy  Oeglucunautengas @0 car Fo
S0 qunongjaggw

Niingono thSusndiiiy Geguzfitinmufinazujuesynitingonio
L5, Wd- dun. mﬂﬁﬁgjodan
Bunyfivaorudu-ariy mqﬁz‘ﬁggocésn
Tconsn
Bunzfivinduwsdy (Jynwesnueuugiutil, Hiytiudls
Tinéiey

mnggofo‘gaejé’uwss Ul gy dnuyndincny

gMnsUUIIVE290
nIuU gz Lodinccnu T
(WununiogIzay

SoRduyLUznn



2.4 Difficulties in determining social-
environmental cost

am.umujmn‘lnmumnnmnmmmjajﬂu as Scondeu:
mumunmumumgajﬂu az Swondeudiwiouiiuaniy
znejm“mm

mjmuzntuzmjajﬂuajcconaeummmmauau ez UGl
zu'ma.,m

u‘1jmumucuucaejmmnm'a.,mmuuwu
.um‘1anJn‘i'azn:mun;a.,mmjaumeumuuucuu

ﬁT'I?HC'I:]jCJ1JﬂumUﬂﬁﬂauwﬂUﬂOiJ'%uﬂﬂCfoUﬂﬂlJCZUSSSTI
1J"tEJUﬂUZﬂCU]Jﬂ”ﬁUﬁﬂQUZUﬂTIZU"Qjj‘11J (el 211‘13'191]35211311]
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Ill. Ethics and
behavioral change
Issues.



YztQuniuducdgrsausm €y Iaan

Soundiy I U iBadn ?
Seuvinicha:
o JUQLIUONIFLWIVLDOIDLU.
" MUURLSUWSLINSUNILERI0.
. wuewmnﬁatanﬁnmﬂ:ycwj (AT Bunsviuee)
« udu. ioméy ?

cionmuiionsuainduds.



3. Social and Environmental cost in

energy project
MUCSAOWEAINY €T ALIVSWIWMUUILE:
«  A9ynInUNTunueLdn waz nuinls.
. muesdoeshitonmuieulg usejdunrumentinurgio.
. mnm‘tauuanmmnaejsuunen (AT WA
. mnmjccmnmucmmuau
. powBuresBuiivueSgundciuusSssuRncmn.
. ccmujumycsﬂfe‘lamwum‘lnnjonuwuajjmmnccmn.

WundirNdiesdnuiyucddiofim tuwmwednw ?

. cweUuUjUvanznzu'nun'mtavantnunmmnwenacmus way Yuyslodiww.
. czuemuUuUjwnuvtmunzmjcannvm

+  emddigoueugmnie wny nudndoamie.

. czu9aenzmmnm"mnzn'njajcconaeu

. leSnangeruiy way axwwnmutdBsa.

. cz’he‘ﬂuz}ju'mmzmunmmﬁjé‘ﬁn.



Example: Laos energy sector
Daowumawingifunugenmicgsiii.
ﬂowﬁejmn‘cwﬁhcﬁuéuazﬁnﬁn‘tﬁgnmzwuaeﬁamﬁuéu.
gossunudsuluazin, ey iEdintulagg) way afig o Tuni
3NV
arDugeds i dumiecdivey.
cz‘ﬁuaowﬁegmueegccujjwz:'ijjm‘tmﬂ.

Green economy/green productivity
ANLNINIVEILA0, NIUCINYwnmulatun, €Az NUdanIu.
ﬁmzﬁﬂéﬂjcﬁjﬁu’ﬂugj.umnzmummsjﬁu (61 e ITumtiny
Syondew.
nudsiudseso / BuuzSndeso: musanuade, @ntulad
Se30, 8talag, way Suv)



3.1 Specific Issues .
Green economic model:

20RMEN 2EUIUNIY

(996391 3 2LUdUNIW :
MO8y, VIUILE Tol,

Tt RBYAS AEAAIQ N BAITMY
AVIUINE (OSN.

Jycanne




> Behavioral change: using energy- saving products
saving light bulb (reduce 80% energy)




3.2 Case study in Laos

Laos Final EﬂEIg:,? Cnﬂsumptinﬂ 2006

2%

4 20%

m Coal

B Petroleum Producds
M Electricity

B Fuel Wood

B Charcoal

Source: Laos Meustry of Energy and Mmes & ADE Bank
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» Laos - Charcoal

Wood, Burning wood become Charcoal, Charcoal Bag,
Charcoal stove, Fishes on the charcoal stove.




» Laos - Coal

http://www.thailandfriends.com/showthread.php/45653-Hongsa-Lao-Thailand-invested-lignite-Coal-Plant-
amp-Mine

NHj,

Q10 (AT (1 ANV TS WTITWTVCINIUCT (AT (TUDIKS.
Banpu $i9830musoufiuiiu Ratchaburi $3.7 Blutagniuis
21 (T WTLRNIUC TU SUURID.
 Us3twilr 1,800 Mw, Banpu and Ratchaburi figiucgias 40%
(AT INNTUMWAIDTHU 20%, Inmilndiazdaclulagnfiug
2015.
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» Laos - Jatropha - Biodiesel

Process chain of the study

http://www.lao-ire.org/data/documents/data research/general/LIRE-
Using Jatropha Curcas for Generating Enerqy.pdf

Crude Oil Raffinate

Jatroprha Seeds from
Laos, India and
Vietnam

Seed crushing
(8n)

Laos / Vietnam / India / CS Laos / Vietnam / India / CS

s r The energetic use of Jatropha - A study of operties during 18.102010 &- “PM
processing 2 Socsansivcleslpe
Mopdedwrg e V.

Chemical analysis and

Cold-and Hot pressing
(viv)

Refining and

Transesterification Comparison to DIN standard



http://www.lao-ire.org/data/documents/data_research/general/LIRE-Using_Jatropha_Curcas_for_Generating_Energy.pdf
http://www.lao-ire.org/data/documents/data_research/general/LIRE-Using_Jatropha_Curcas_for_Generating_Energy.pdf
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http://www.lao-ire.org/data/documents/data_research/general/LIRE-Using_Jatropha_Curcas_for_Generating_Energy.pdf
http://www.lao-ire.org/data/documents/data_research/general/LIRE-Using_Jatropha_Curcas_for_Generating_Energy.pdf

» Laos - solar intensity

[Source: Adapted from SSE data (www.eosweb.larc.nasa.gov)]

43 46 a9

Bolar IncalAion map of Lo PFOR
(POARCI PO SEES S e A0OMED 190 N2 DOV
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» Case Study at National University of Laos: Solar Energy

= Greenhouse solar dryer
Crop capacity: 80-100 Kg
Temperature: 40-70 °C

Time: 9:00-17:00

Takes time: 3-4 days

= Solar tunnel dryer
Crop capacity: 20-50 Kg
Temperature: 40-70 °C
Time: 9:00-17:00

Takes time: 3-4 days




= Solar oven

Material: Steel box, Mirror, Glass,
Spra,

Temperature: 50-100 °C

= Solar cooker

Material: Aluminium foil, dish
Focal Volume: 70 cm
Temperature: 60-120 °C




» Laos - Biogas

Dung: Cows, ducks, chickens and pigs — biogas.

v

Fermentation
thank

Biogas
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Houay Ho 150 Suez Energy (Bengium) 60%, Export to

(Champasak & Attapeu) EdL(Laos)20%,HHTC(Thailand)20% Thailand

Num Leuk (Vientiane) 60 EdL(Laos) Domestic/
Export to
Thailand

Num Lik 1-2 (Vientiane) 100 China International water and Elec- Domestic

tric Corporation (china)90%,EdL 10%

Num Mang 3 (Vientiane) 40 EdL (Laos) Domestic/
Export to
Thailand

Num Mong 70 Japanese funding, EdL(Laos) Domestic

(Luang prabang)

Num Ngum1 (Vientiane) 155 EdL (Laos) Domestic/
Export to

Thailand



Num Theun 2

(Khammouane
& Bolikhamxay)

Theun-Hinboun
(Bolikhamxay)

Xeset 1
(Salavanh)

Xeset 2
(Salavanh)

1070

210
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Nam Theun 2 Power company
(NTPC),Comprising:Electricite Du
France-ED F (France)40%;
Electricity Generating Company-
EGCO(Thailand) 35%;

Lao Holding State Enterprise-
LHSE(Laos)25%

Theun-Hinboun Power
Company(NHPC)
Comprising:EdL(Laos)60%;

Nordic Group [Owned by Statkfraft]
(Norway)20%;

& MDX[GMS Power](Thailand)20%

Edl (Laos)

Edl (Laos)

Domestic/
Export to
Thailand

Domestic/
Export to
Thailand

Domestic/
Export to
Thailand

Domestic/
Export to
Thailand



» Laos- nuclear power plant.

chmnmo

Doy wax an.um:njcaeu‘culuhzu”ajjmm czu.u‘mmﬂuccmj
DweRwtuiniGuiwtudsannuygd way umusmmmuaj
ss:nzu.,ajjm‘tuluh?mcmuucznnczueumu (S (1, VUV
(Wuhieydnisy twiionztauan.
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azQU Conclusion

gunwswednludoidy, Suwsansy €ay LN
WU luewdio:
aUw“m:neuwvajjmccuugjjzngﬂmmmm‘ﬁacducumjw“ajym CEZﬂj
weIPUENNtOLIRINEEWWeIS (Bu: U1HIU, 1oy, cignIuL
210 Uaowwsisuanmuiinnzuisnonzingsglan.

et twdnqduiguwzameuniurginndgcoion, aoudiuuts
wvi’ljjmz"ﬁmccznu (21 191, (2ocdiflule, wedJPuadL wizduddulo
N9 ASU.
‘Zusﬂmmuvcznmznmajwnznwwv‘iacascwjmumumwnmcascszu
Odzennninnz Ul iSociliiSum NS N IVN.
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Wdenn1o: wedgPudincluusdpuiyiimnied, Jegmneusgou
mas 18 cZ e yingAugtueImI (S (Eociliytd, 1 td, 1Iudy,
i,

AN LUUZNNRIDOUTVLNE £ oz un1gQIuweIPuain
amuauw@uaj

Bunviivadiiiv cax Sicondeu uwmusSy:
mmaamumsjmacau

mmmwauuuavwmmajmamaau
aicEcldiazludioneumy,
Q15NKINIINIVCWOAIUFIN2LWIY,
0US9.UL2.U2991N1Ur 810 NN2UINTLDLPIVNIIOTIERA,
£INWAIN UV THeNdzgansy,

Q130 UUsUNINLIEAN THENUL2ney,

19U NIHUIITWILS L.
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nuUsudodm tunud RgweS s tugendio:

czﬁsi’:JaJ"m WA Juasdinodjconds.,

(ol N JUIRLSUWLLINIUNILLZIN,

(iode)in Thwusinindiolandniudsucdy g nfunsdiy,
hduuNs Nngz0 3 R: Reduce, Reuse and Recycle.
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Thank you for

Your kind attention



