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BEASL Bio Energy Association of Sri Lanka,

CDM Clean Development Mechanism,

CER Certified Emission Reduction

CME Coordinating/Managing Entity,

CPA CDM Programme Activities, CDM

CPA-DD CDM

DNA Designated National Authority,

DOE Designated Operational Entity,

FAO Food and Agriculture Organization,

GHG Greenhouse Gas,

IPCC Intergovernmental Panel on Climate Change,

JICA Japan International Cooperation Agency,

PDD Project Design Document,

PIN Project Identification Note

PoA Programme of Activities,

PoA-DD

UNFCCC United Nations Framework Convention on Climate Change,
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1.1.

1.1.1.

( Gliricidia sepium

CDM

Greenhouse Gas: GHG

20-30t_dm/ha/y

2004

4

GHG

1- 1



2

1.1.2.

NGO

Clean Development

Mechanism: CDM

CDM

CDM 2006

10 CDM

5,000-10,000 tCO2/y tCO2/y

CDM

CDM

United Nations Framework Convention on Climate Change:

UNFCCC CDM

2009 3

4 CDM

1.1.3. CDM

(1) CDM

CDM Programme of Activities: PoA CDM

CDM CDM PoA

CDM CDM Programme Activities:

CPA PoA

Coordinating/Managing Entity: CME

CER CDM CME

CDM PDD

CDM
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CDM
CPA

CDM

CDM
CDM
CPA

CDM
CPA

CDM
CPA

1- 2 PoA CDM CPA

(2) CDM

2,000

CDM CDM

CDM

CDM

CDM

(3) CDM

CDM

I.C.
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45MWth

A.4.2.2.

AM0042

PoA CME DOE
PoA CME

CDM CPA

(EB23,

Annex18)

1
AM0042

CME

Bio Energy Association of Sri Lanka:

BEASL BEASL 60

CPA BEASL

Operating partner

Ener Fab

PoA

3



5

CPA PoA

CDM CDM

PoA

2010 2 PoA

12 Po A

1- 3 PoA

13

CO2 13,882tCO2/y 2011-2020 10 138,820tCO2

300kL 1

800-900tCO2/y 2,000

1 2

BEASL
EX

( )

DOE

PoA

CER

CER

/ /CER

( )

CPA

A ( )

CPA CPA

CPA

CPA

1 2
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1- 1 PDD

-

( )
-

5,443 tCO2/y 7,273 tCO2/y 1,166 tCO2/y 13,882 tCO2/y
10 54,430 tCO2 72,730 tCO2 11,660 tCO2 138,820 tCO2

1.2.

4

1- 2

8



7

1-3 1,050kcal/Nm3

1- 4
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1- 3

Item Content
Gasifire Moel WEG-500
Gasifier Type Down Draft

Fuel specification
Size (mm) Minimum:10mm-dia length-20mm

Maximum:90mm-dia length-150mm
Moisture Content (%) < 20% (Wet Basis)

Gasifier output
Rated Gas Flow(Nm3/hr) 1,450
Average Gas Calorific Value (kcal/Nm3) > 1,050
Thermal Rating (kcal/hr) 1600 kWth
Rated Biomass Consumption (kg/hr) Upto 480
Gasification Temp. ( ) 1050-1100

Indicative Gasification Efficiency (%)
Hot Gas Mode (No Scrubbing) > 75%
Cold Gas Mode (With Scrubbing) > 65%
Temperature of Gas at Gasifire Outlet ( ) 250 to 400

Biomass Feeding
Mode Manual / auto
Frequency Every 15 mimutes
Ash Removal Continuous by water flow
Gas Cooling (For Scrubbed and Ultra Clean Gas Modes Venture scrubber with water

re-circulation
Gas Cooling (For Ultra Clean GasModes Through fine filters
Start-Up Through scrubber pump / Blower
Typical gas composition CO: 16±2%   H2: 18±2%

CO2: 122% CH4: Upto 2%
N2: 52pto

1-5

1- 4

90
27.2
1.25 1.3

106t/h
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1- 5

1- 6
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1- 5

1.3.

(1)

2,000 65,607km2

1,000 US
2 1948

2005 11

2007

10 2006-2016

2 Sri Lanka Sustainable Energy Authority,2009,Natioal Energy Security Drive-Achieving National Development
through Energy Security- Action Plan2009
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1- 6

1 65,607km2

2 2,022

*3 73.9 18.2
7.1 0.8

3 69.3 15.5
7.6 7.6 0.1

407.1  US
GDP  6.0

GDP 2,014US
(LKR) =0.78 2010.3.1

*4 5.6 1990-2005
1 HP
2 ,2009,Sri Lanka Socio-economic data 2009.”Register General's Department”

3 ,2009,Sri Lanka Socio-economic data 2009. 1981
4 1 1 ODA 2008

2

1946

UNP 1951

SLFP 2

JVP

TNA

2010 1 26

3

1970

1983 25

LTTE 2009 5 5 19

LTTE 7 2006 7

LTTE 20

2007 3 15
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2009

5 28

4

1990 5 2004

2007 GDP

6.8

5

GDP 5.76 2006 7.4

1-7

3 10 2006
3

2007

2008 9

0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

4,500

5,000

2002 2003 2004 2005 2006 2007 2008

GDP

1- 7 ODA

,2008,Annual reort

3 ODA 2008
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15.6%
1.5%

2.1%

3.5%

6.7%

42.6%

5.6%

5.7%

5.4% 11.2%

1- 8
,2008,Annual reort

1-9

10.7%

24.0%

4.1%
12.1%9.3%6.7%

33.1%

1- 9
,2008,Annual reort
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1.4. 4

1.4.1.

1990

, 4128

, 5763

3
, 6

GWh

1- 10 2008

,2008,Annual reort

1.4.2.

1-9

/ 2007

30 2008

4 Sri Lanka Sustainable Energy Authority,2009,Natioal Energy Security Drive-Achieving National Development
through Energy Security- Action Plan2009
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1- 11
Sri Lanka Sustainable Energy Authority,2009,Natioal Energy Security Drive-Achieving

National Development through Energy Security- Action Plan2009

1- 12
BEASL

1.4.3.

1981 21.5 72.2

/
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26 2 GDP 50

2003/4 93.4 71.6

1-7

1- 7

1996/97(a) 2003/04(b) 1996/97(a) 2003/04(b) 1996/97(a) 2003/04(b)

87.0 93.4 54.4 71.6 56.0 73.3
0.8 0.3 1.1 1.8 1.1 1.6

12.0 6.3 44.4 26.5 42.8 25.0
0.2 0.1 0.1 0.1 0.1 0.1

(a)
(b)Killinochchi Mannar Mullativu

,2009,Sri Lanka Socio-economic data 2009.“Consumer Finances and Socio-Economic
Survey of the Central Bank of Sri Lanka

1.4.4.

(1)

Ministery of Power and Energy
5

5 Sri Lanka Sustainable Energy Authority,2009,Natioal Energy Security Drive-Achieving National Development
through Energy Security- Action Plan2009

1.
2.
3.
4.
5.
6.
7.
8.
9.
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4.

CDM

4

(2)

2015

10% 6

1- 8

NCRE*1

1995*2 94 6 0
2000*2 45 54 0 1
2005*2 36 61 0 3
2010 42 31 20 7
2015 28 8 54 10

*1 NCRE; Non-conventional Renewable Energy
*2

Ministry of Power and Energy Government of Sri Lanka,2006, National
Energy Policy and Strategies of Sri Lanka

6 Ministry of Power and Energy Government of Sri Lanka,2006, National Energy Policy and Strategies of Sri Lanka

4.

CDM

Green funding
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1.5.

1.5.1.

1700

1- 9

1700
7

1,000~2,000mm/

PH4.2

1,400~5,000 /ha 270~1075 /ha
5,000~10,000 /ha8

18

6~9 8,9

6kg/y/ 20 6

       

Interplanting Gliricidia in Coconut Land to Increase Soil Fertility and Fuel Wood
Production, , 2004 Grilicidia-for Production of Green Manure and Green
Energy in Coconuts plantation,

1.5.2.

7 World Agroforestry Centre
1600

(www.worldagroforestrycentre.org/sea/products/AFDbases/AF/asp/SpeciesInfo.asp?SpID=912#Ecology)
8 1m×1m 12 4m 8,000 /ha (Biomass Production in
Sri Lanka and Possibilities for Agro-Forestry Intervention, Dr.H.A.J. Gunathilake( ), 2006 8
16~18 International Conference on Issues for the Sustainable Use of Biomass Resources for Energy

)
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(1)

9 10 :

:

2~3%, kg 23g

/ /

(2)

(3)

6-9 9

4

10 14 11

9 25%

10 1ha 6
11 Grilicidia Sepium, Acacia auviculiformis, Leucena
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1.6.

1.6.1.

(1)

1980 47

1981 57

47 1988

56 The National Environmental Act No. 56

3

1993 6 24

772/22 1999 11 5 1104/22 1995 2

23 859/14 Central Environmental

Authority

Project Approving Agency

1 1.6km

(2)

1993 6 24 772/22 1995 2

23 859/14

Preliminary Information

ToR

Initial
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Environmental Examination12 ToR

116

EIA

3 1

Technical Evaluation Committee

EIA IEE 95%

1 1

(3)

3 2006 Guideline for

Implementing the Environmental Impact Assessment (EIA) Process [

2006] III 1993 6 24 772/22

31

12 EIA IEE
IEE EIA

EIA IEE

3 2006 Guideline for Implementing the Environmental Impact
Assessment (EIA) Process
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1-6 1981 57 19 10ha

7 20

8 21

9 22

10 23

11 24

12 25

13 26

14 27

15 28

16 29

17 30

18 31

9

2010 1

13 P.V.S. Shantha Ajith Ethugala

CPA 4ha

2 5ha 3 1ha

4 50ha Land clearance 5

1.6.2.

(1)

2006

4
13

13 Dr. H A J Gunathilake(CRI), P G Joseph (Ministry of Science & Technology), Harsha Wickremasinghe (Energy
Conservation Fund),2006, Sustainable Biomass Production in Sri Lanka and Possibilities for Agro-forestry
Intervention



24

(2)

900 ( ) 4,000

1 4.4

(3)

6.0 /kWh

2006 50MW 8.5 /kWh

2010 1 18.56 /kWh

1.7. CDM
1.7.1. CDM

2002 9 3 CER

Certified Emission Reduction 620 t CER 14

CDM

1- 10 CDM

REDD15

Ministry of Environment and Natural Resources,”Opportunuties for CDM in Sri
Lanka”

14 Ministry of Environment and Natural Resources,”Opportunuties for CDM in Sri Lanka”
15 REDD:Reduced emissions from deforestation and degradation in developing countries

CO2
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(1)

Designated National Authority:  DNA

Climate Change and Global Affairs Division,Ministry of Environment and

Natural Resources

(2) CDM

CDM

1- 11 CDM

*

* CDM
Ministry of Environment and Natural Resources,”Opportunuties for CDM in Sri

Lanka”
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1.7.2. CDM

CDM

1- 13 CDM

PIN Project Identification Note Project Design

Document: PDD PIN

2 PIN

PDD PDD DNA PDD DNA
16

1.7.3. CDM

2010 1 96 PIN

PDD 12 6 UNFCCC

4

2006 C

DM 2009

2 CDM

16 2010 1 19 DNA

PIN

DNA

DOE

PDD

DNA:PDD

DNA

DOE CDM

CDM
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2 PDD 17

1- 12 CDM

(Mt CO2/ y)

2005.10.30
Magal Ganga

AMS-I.D. ver.5 34,179

2005.10.30
Alupola Badulu Oya

AMS-I.D. ver.5 25,109

2005.10.30
Hapugastenne ,Hulu Ganga

AMS-I.D. ver.5 44,842

2006.12.11
Sanquhar Delta

AMS-I.D. ver.9 5,489

2009.3.28
Badalgama AMS-I.D. ver.13

AMS-III.K. ver.3
43,265

2009.10.26
10 MW

,Trincomalee
AMS-I.D. ver.13 43,800

2010 1 20 UNFCC Website

17 2010 1 19 DNA
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2.1.

2- 1

2.1.1

CER

PDD

E2

Nanpo Shokai Ltd.

PDD

Ministry of Environment &
Natural Resources

(DNA)

Sustainable Energy
Authority,

Ministry of Power &
Energy

Alternative Energy
Division,

Ministry of Science &
Technology

-
- PDD

-
- PDD

E2

-
-

Nanpo Shokai.Ltd

-
-
- PDD
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2.1.2

Ener Fab (Pvt)Ltd.

Bio Energy Association of Sri Lanka: BEASL

60

CDM

CME CME

CDM

Mahatma Gandhi Center

2.1.3

CDM DNA

Ministry of Environment and Natural Resources [DNA]

Ministry of Power and Energy,

Sustainable Energy Authority

Ministry of Science and Technology, Alternative

Energy Division
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2.2.

(1)

CER CDM

CDM

CDM CDM

(2)

CDM

(3) CME PoA

CER PoA CME

PoA

(4)

(5)

(6)

Japan International

Cooperation Agency; JICA E-Friends Loan
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2.3.

2.3.1.

6

2- 1

1
2009.8.11~15 PDD CPA

2-3 CPA
3

30

2
2009.10.11~19 8

 S.A.Silva Son Private Limited

3
2009.11.5~14

2
1

JICA JICA E-Friends Loan
Ministry of Enterprise Development & Investment Promotion PMU

(Project Management Unit) DFCC DECC Vardhana Bank

CME
BEASL
2

4
2009.12.10~20
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2.2. 4

7

2.3.2.

(1) 19

2006 1,000

70 20 20

CDM 3

18
19 1.1.3.(3) CDM
20 BEASL

18

CME BEASL
PDD

2
5

2010.1.12~20
PDD

2
JICA DNA

6
2010.2.20~25

CDM
2010 2 23

”Seminar on Programmatic CDM to Promote Conversion from Fossil Fuel to
Biomass”

CDM

100
JICA ( ) 3

25
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 (a) The Lion Brewery Ceylon Limited.

85 45,000kL/y

25km Biyagama 2,000kL/y

2007

PR CDM

(b) Premium Exports Ceylon Limited.

(c) Ceylon Cold Stores PLC

Jhon keells

(2)

CDM CPA

2010 2 CPA

CDM

25 13
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13 11 +

12

2- 2 2- 3 CDM

2.3.3.

(1) (2)

2 21

(1)

21 1.5.

7

4

1

0

1

0
1

2

3
4

5

6

7
8

a b c d,e

a)
b)
c)
d)
e)

12

0
1

0

2

4

6

8

10

12

14

a b,

a) b) c)
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CPA

100km 100km 98km

99km 99.6km

2- 4 100km

24 10

Colombo Kolonnawa kaduwela
Homagama Seethawaka Padukka
Maharagama Kotte Thimbirigasyaya
Dehiwala Ratmalana Moratuwa
Kesbewa

Kalutara Panadura Bandaragama
Horana Ingiriya Bulathsinhala
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Madurawela Millaniya Beruwala
Dodangoda Mathugama Agalawatta
Palindanuwara Walallavita

Gampaha Negombo Katana
Divulapitiya Mirigama Minuwangoda
Wattala Ja-Ela Attanagalla
Dompe Mahara Kelaniya
Biyagama

Galle Benthota Balapitiya
Karandeniya Elpitiya Niyagama
Thawalama Neluwa Nagoda
Baddegama Welivitiya-Divithura Ambalangoda
Hikkaduwa Bope-Poddala Akmeemana
Yakkalamulla Imaduwa Habaraduwa
Gonapinuwala

Balangoda Eheliyagoda Elapattha
Embilipitiya Godakawela Imbulpe
Kahawatta Kalawana Kiriella
Kolonna Kuruvita Nivithigala
Opanayaka Pelmadulla Ratnapura
Weligepola Ayagama

Nuwara Eliya Kothmale Hanguranketha
Walapane Ambagamuwa

Matale Galewela Dambulla
Naula Pallepola Yatawatta
Ambanganga Korale Laggala-Pallegama Wilgamuwa
Rattota Ukuwela

Kandy Thumpane Poojapitiya
Akurana Pathadumbara Panvila
Udadumbara Minipe Medadumbara
Kundasale Harispattuwa Hatharaliyadda
Yatinuwara Udunuwara Doluwa
Pathahewaheta Delthota Udapalatha
Ganga Ihala Korale Pasbage Korale

Kegalle Rambukkana Deraniyagala
Mawanella Aranayaka Galigamuwa
Warakapola Ruwanwella Bulathkohupitiya
Yatiyanthota Dehiovita



37

Kurunegala Giribawa Galgamuwa
Ehetuwewa Ambanpola Kotavehera
Rasnayakapura Nikaweratiya Mahawa
Polpithigama Ibbagamuwa Ganewatta
Wariyapola Kobeigane Bingiriya
Panduwasnuwara Katupotha Bamunakotuwa
Maspotha Mallawapitiya Rideegama
Mawathagama Kuliyapitiya East Weerambugedara
Kuliyapitiya West Udubaddawa Pannala
Narammala Alawwa Polgahawela

Puttalam Kalpitiya Dankotuwa
Karuwalagaswewa Chilaw Pallama
Mundalama Arachchikattuwa Anamaduwa
Madampe Nawagattegama Mahakumbukkadawala
Mahawewa Nattandiya Wennappuwa
Vanathavilluwa

Department of Export Agriculture

1995 23 22%

Albesia mollucana
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22

3.0m×3.0m 4 1

0.4ha 400

1,500

Caliandra callothurses 100km

2- 2

t/y

180 72 432

17,719 7,088 42,526

63,333 25,333 151,999

94,767 37,907 227,441

124,208 49,683 298,099

12,675 5,070 30,420

55,842 22,337 134,021

368,706 147,482 884,938
400

6kg 20
Caliandra callothurses

1 =0.4ha

(1) (2)

22
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28,310

2.5 640

2- 3

t/y
247 148 889

314 188 1,130

1,569 941 5,648

466 280 1,678

3,114 1,868 11,210

925 555 3,330

6,020 3,612 21,672

5,529 3,317 19,904

2,761 1,657 9,940

3,071 1,843 11,056

0 0 0

2,510 1,506 9,036

1,784 1,070 6,422

28,310 16,986 101,916

100km
600

6kg 20
1 0.4ha

100km

885 t/y 101 t/y 986

t/y
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(2)

(1)

Wategadara

2- 5

7 0

8 1 79 50 80 10 2001 28,401

74% 16% 8%

165 31.8

22.9 2,000mm

1,750mm~2,500mm

2001 1,023 0.9% 3.1km2 774.6
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300 300

187 1.5 6

133 300

620 10

0.25 25
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108

25% 25 30% 25-100 1,000

10%

1 42 30 6

15

2- 4

(%)
kg/ /y (t/y)

1 41,910 38.85 1.28 53.6
2-3 31,109 28.84 1.89 58.8
4-6 21,142 19.60 2.56 54.2
6 13,718 12.72 4.20 57.6

107,879 100.00 224.2

6

108

87 6

50 1 6

453t/y
620

1,000 62

3,720t/y
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25

25% 1,000

0 100 15~20 /

1 15

319 t/y

2- 5

t/y)

1) 100km

254,576 236,651 1,858 493,085 0 21,299 167 21,466

22,018 219,320 9,601 250,939 0 19,739 864 20,603

64,254 422,722 208 487,184 0 38,045 19 38,064

21,256 207,441 4,330 233,027 0 18,670 390 19,059

12,059 208,081 25,603 245,743 0 18,727 2,304 21,032

9,545 71,496 88,499 169,540 0 6,435 7,965 14,400

7,460 97,769 5,657 110,886 0 8,799 509 9,308

31,683 244,976 23,211 299,870 0 22,048 2,089 24,137

3,454 178,468 13,931 195,853 0 16,062 1,254 17,316

6,511 371,906 1,796 380,213 0 33,472 162 33,633

14,208 161,713 623 176,544 0 14,554 56 14,610

447,024 2,420,543 175,317 3,042,884 0 217,849 15,779 233,628

2) 100km

13,176 159,718 4,719 177,613 0 14,375 425 14,799

4,523 123,398 87 128,008 0 11,106 8 11,114

25,115 112,626 137,741 0 10,136 0 10,136

11,030 178,427 242 189,699 0 16,058 22 16,080

91,620 98 91,718 0 8,246 9 8,255

10,849 139,571 39,505 189,925 0 12,561 3,555 16,117

94,295 2,303 96,598 0 8,487 207 8,694

64,693 899,655 46,954 1,011,302 0 80,969 4,226 85,195

511,717 3,320,198 222,271 4,054,186 0 298,818 20,004 318,823
Census of Population and Housing 2001

15 / 1 6kg 20%
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(3)

2

23

2.1

2010

1 20 1.25

23 (1)
100km
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Coconuts Cultivation Board

3

1 4

5-15

 16

50-60 50

4

1

50%

7.8m×7.8m 1 1

1,000

5-15 5

10 5 30%

4,306 t/y
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2- 6

t/y

16,959 1,047 18,006 18,006 108,036

33,654 1,468 35,121 35,121 210,726

91,349 15,223 106,572 106,572 639,432

28,834 2,161 30,994 30,994 185,964

0 0 0 0 0

0 0 0 0 0

20,552 4,898 25,450 25,450 152,700

17,847 1,642 19,489 19,489 116,934

35,941 2,139 38,080 38,080 228,480

236,382 93,697 330,079 330,079 1,980,474

71,469 42,422 113,891 113,891 683,346

552,987 164,697 717,684 717,684 4,306,104
1,000

6kg 20
1 0.4ha

24

BEASL 170 ha
25

24

25 Parakrama Jayasinghe BEASL ,2006,The biomass energy sector in Sri Lanka success and constraints
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2- 6

BEASL,2004, Regaining Sri Lanka with Bio Energy

CDM

1980

10 1 16

16

2

1,984 11,940 t/y
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2- 7

(ha) (ha) (ha)
t/y

750 700 2,030 8,120 48,720

14,840 80 15,570 62,280 373,680

120 200 1,060 4,240 25,440

16,320 910 18,190 72,760 436,560

101,570 3,150 111,690 446,760 2,680,560

8,630 7,560 26,070 104,280 625,680

45,600 5,580 71,360 285,440 1,712,640

28,280 6,010 46,400 185,600 1,113,600

20 200 1,150 4,600 27,600

112,710 120 120,110 480,440 2,882,640

58,700 4,240 82,370 329,480 1,976,880

387,540 28,750 496,000 1,984,000 11,904,000
4,000 /ha

6kg 20

Food and Agriculture Organization:  FAO

1990 0.36ha

0.15ha

2- 8

ha

( ) 2,635,000

2,000,000

 ( ) 728,800

 ( , ) 585,300

 ( ) 380,000

 ( ) 77,000

1500 76,400

70,000

6,552,500
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FAO

46

61

CDM

400 t/y

CDM

DOE CDM

(4)

1,850kL

20% 7,000t/y

100km 986 t/y

319 t/y

4,306

t/y 100km

(5)

CDM PoA 1 CPA

CPA CPA
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]

Kaduwela

Ranala

Kandapola

2-7

10km

2

2- 7

2-8

2

2km
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2- 8

,

30km

2-9

2- 9 30km

Kalutara Panadura Bandaragama
Horana Ingiriya Bulathsinhala
Madurawela Millaniya Palindanuwara

Gampaha Negombo Katana
Divulapitiya Mirigama Minuwangoda
Wattala Ja-Ela Attanagalla
Dompe Mahara Kelaniya
Biyagama

Mawanella Aranayaka Galigamuwa
Dehiovita Ruwanwella Bulathkohupitiya
Yatiyanthota

Hanwella Padukka Homagama

10km
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15 /

30km

28,996t/y 4,695 t/y 76,867 t/y

110,558 t/y 18,857 t/y

129,415 t/y

2- 10 30km

( t/y)

28,704 301 20,603 29,026

- 1,506 38,064 39,570

- 2,651 17,316 19,967

292 237 21,466 21,995

28,996 4,695 76,867 110,558

30km
2-5

30km

30km

129 t/y

314 t/y

78.5 t/y
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2- 11 30km

19,235 t/y

59,260 t/y

78,495 t/y

CDM ]

2 2-12

4.1.2.

CDM

(Ver 03)26

50km

25%

2-12 9,026 t/y 50km

30km 12.2 110.6 t/y

26 EB47 Annex 28
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2- 12

 (t/y) 30km

(t/y)

kL/y

(+20%) (+50%)

1,850 7,030 8,436 10,545

449 1,996 2,395 2,994

- - 9,026 10,831 13,539 110,558

30km

2-13

2- 13 30km ( )

Nuwara Eliya Kothmale Hanguranketha
Walapane Ambagamuwa

Delthota Pasbage Korale Pathahewaheta

1,500

Caliandra 54.7

t/y
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2- 14 30km

( t/y)
SD

201,217 888 14,400 216,505

Ambagamuwa 87,853 - - -

Hanguranketha 7,880 - - -

Kothmale 19,276 - - -

Nuwara Eliya 71,301 - - -

Walapane 14,907 - - -

7,850 5,308 24,137 37,295

Delthota 6,691 - - -

Pathahewaheta 1,160 - - -

- 2,410 16,117 18,527

209,067 8,606 54,654 272,327

Caliandra

30km
2-5

CDM ]

20%

7.6 t/y

209.0 t 8.6 t

54.7 t 272.3 t 35.9

2- 15

(%)

 (t/y) 30km

(t/y)(kL/y) (+20%) (+50%)

2,494 20 7,582 9,098 11,373 272,327
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2

2

                   

         

          

    

                                  

1 2 1

20

1

2

3

CDM

7,000 t/y 450 t/y

30km 25-30

1
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(6)

1 4,000

BEASL

1

1 500

2- 16

4,000

50kg 0.8kg
0.25kg 0.6kg
0.5kg

*
25

20 6kg

3 92

30
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2.3.4. CME PoA

CDM

CDM  Peradenia Moratuwa

4 Carbon Fund 2008 4

2009 8

BEASL CME

BEASL

CDM

CME

BEASL CME

PoA CDM CDM

CME BEASL BEASL

24

BEASL
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LALAN

CDM

CDM

2.3.5.

12 E2

1-4 1-3

1,050kcal/Nm3

7.1.

71,601GJ/y (kL/y) (t/kL)

(GJ/t) 1850×0.958×40.4
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7,030t/ (GJ/ )÷ (GJ/t)

71,601÷10.185)

939t/ ×(100 (%))/100

%/100 7,030×(100-20)/100×16.7 1/100)

432t/ ×(100 (%))/100× %/100

7,030×(100-20)/100×7.69 /100)

43.2t/ ×(1 2)

432×(1-0.9 ))

388.8t/ 432 43.2)

2006

0.85 0.95

102,357GJ/ ×(100 (%))/100

Gross energy (GJ/ 7,030×(100-20)/100×18.2 4)

24,602 GJ/ (GJ/ 939×26.2 )

6,154 GJ/ (GJ/ 102,357-24,602-71,601)

 (4.35kcal/g  18.2GJ/t)

2- 9

70% 71,601/102,357×100

1,050kcal/Nm3 1,000kcal/ Nm3

70%

90 L150

1-4

3,120GJ/y

6,755 /y .416 /y  41.6 /y 41.6 /y
 98,353GJ/y  71,601GJ/y

 902 /y 374.4 /y
 23,632GJ/y
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2- 17

O2 Vol. 9.4

CO ppmv 2,847

NOx ppmv 986

SO2 ppmv 23

CO2 Vol. 6.5

CO NOx CO

NOx
27 1.85

1.85

1.85

CO

”

NOx

1.1-1.3

1.15-1.25

1.85 1.2 NOx 986ppmv 232 ppmv

27
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2- 18

pH - 7.79
T-SS mg/L 120
BOD mgO2/L 150
COD mgO2/L 800
Ammoniacal Nitrogen mg/L 11
Sulfide mg/L 0.4
Phenolic compounds (as phenolic OH) mg/L ND
Cr mg/L ND
CN mg/L ND
F at 25 mg/L 0.7
As mg/L ND
Cd mg/L 0.64
Cu mg/L ND
Fe mg/L 0.4
Pb mg/L ND
Hg mg/L ND
Ni mg/L ND
Zn mg/L 0.04
Se mg/L ND

COD COD T-SS

SS COD SS

6,252kcal/kg 26MJ/t

2.3.6.
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2009 12 20%

2010 1 8%

JICA E-Friends Loan

E-Friends Loan 27

50 6.5

2 5

PoA

JICA E-Friends Loan 

JICA CBSL
( )

NDB
( )

DFCC

PCI
( )

PCI
( )

PCI
( )

PCI
( )

(1/3

2/3

2- 10 E-Friends I
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JICA CBSL
( )

PMU
(MEDIP)

PCI
( )

PCI
( )

PCI
( )

PCI
( )

(1/3

2/3

2- 11 E-Friends II
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CDM
3.1. CDM

programme of activities; PoA

28 CDM CDM

program activities; CPAs

CDM 29 CDM

 [EB33,Meering Report]

PoA PoA CPA

CDM CPA

 [EB47,Annex29]

PoA CPA 1

PoA

[EB47 Anx31]

 [EB47,Annex29]

PoA 28 A/R 60

PoA

CPA PoA

DOE CDM

CPA 7 A/R

20 2 10 A/R

30 CPA

PoA

 [EB47,Annex29]

PoA CDM

PoA

CDM

PoA

28 CDM PoA PoA
CERs ,Ver.03 EB47,Annex29

29 CDM CDM 1.1.3.
CDM
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 [EB47,Annex29]

PoA

PoA

CPA

 [EB47,Annex29]

PoA CPA

 [EB47,Annex29]

  

CPA PoA

PoA DOE

CDM CDM

CPA PoA

CPA PoA

 [EB47,Annex29]

 [EB32,Annex38]

PoA PoA CPA CDM

PoA

DOE

CME [EB47,Annex29]

PoA CME DNA

(authorization)

( CDM (MoC: Modalities of Communication)

[Glossary of CDM terms Ver5, p21]) CER CDM

CPA

CDM PoA
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3.2. PoA-DD
PoA-DD 30

CME PoA

PoA CPA

PoA

PoA

PoA voluntary

CDM i (voluntary)

ii

iii PoA

PoA

PoA CPA
31

CPA PoA

CPA

CPA

PoA 28 A/R 60

PoA

PoA CPA CDM

PoA CPA CPA

CPA

PoA

CPA

CPA

30 Procedures for registration of a Programme of Activities as a sigle CDM project activity and issuance of Certified
Emission Reductions for a Programme of Activities – ver.3 EB47, Annex 29 4
31 PoA

CPA
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CPA PoA CPA

GHG DOE
32

CDM CDM modalities and procedures PoA

PoA CPA

CDM-POA-DD CDM-CPA-DD

PoA

CPA

CDM-POA-DD CDM-CPA-DD

PoA ODA

3.3. CPA-DD
CPA-DD 33 34

35 CPA

CPA

CPA PoA

PoA

CPA PoA

CDM-POA-DD

CPA

PoA

32 CDM
CDM

33 Procedures for registration of a Programme of Activities as a sigle CDM project activity and issuance of Certified
Emission Reductions for a Programme of Activities – ver.3 EB47, Annex 29 4
34 Procedures for registration of a Programme of Activities as a sigle CDM project activity and issuance of
Certified Emission Reductions for a Programme of Activities – ver.3 EB47, Annex 29 5
35 CPA CPA

GPS
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i  CDM-POA-DD CPA

ii

CDM-POA-DD PoA

CDM

CDM-POA-DD PoA

CPA CDM

PoA

3.4. CDM
CDM CDM 2009 7 3-1

2010 3 1 2

2009 44

3- 1 CDM

(Mt CO2/ y)

2009.7.31
CUIDEMOS Mexico - AMS-II.C.

ver.9 520,365

2009.10.29

Sadia Institute 3S

(AWMS)

AMS-III.D.
ver.13 591,418

UNFCCC Website

3- 2

UNFCCC Website

(Mt CO2/ y)

EB53 AMS-III.F.
ver. 6 83,700
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4.1.

4.1.1.

 I.C. Ver 16

4- 1  I.C. Ver 16

(1)

-

-

-

(2) / installed/rated 45MW th
0.1MW

14MW (
)

(3) 36

45MWth

(4) /

4.1.2.

(1) [EB23, Annex18]

36
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4- 2

1.

2.

3.

4.

CDM
CDM

CDM CDM

5.

2 4

2

3
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2-3

(2)  I.C. PoA

 I.C. Ver 16 Po A

I.C.

Ver 16 PoA

2

4- 3 I.C. Ver 16 PoA

AM0042

(appendix B attachment C) AM0042

1 AM0042

AM0042

AM0042
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4- 3 AM0042

(1)

(2)

(3) 1

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(a)  ( )
(b)  ( / )
(c)  ( /

)

2

(1),(2) (3), (9),(10)

CPA

(4) PoA CPA

(5)
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(6),(8)

(7)

(11)

2

I.C.(Ver16)

Ver.3 EB 47Annex 28

AM0042Ver. 02

4-3

10

a) b) GHG

c) 3

4- 4

/ /

- -
-

/
( ) -

]

-
-

]

- -
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GHG

(a) 37 (b)

10

a)

NO2 “provisions outlined in the Revised 1996

IPCC Guidelines for National Greenhouse Gas Inventories (Chapter. 4.5)

b)

38

CDM

10

/ DNA

DNA

FAO

37

30
38
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[ ]

CME DOE

39

40

50km

25

25

[ ]

2

AM0042

AM0042Ver. 02

39

40
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GHG

GHG

B1 L1 L2

]

B1 (dumped)

]

L1

CDM

L2

k

k

25

L2 L3 L4

CDM-PDD

50km

50km

20km 200km
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k

y

LEy = EFCO2,LE n BFLE,n,y NCVn

LEy y tCO2/

EFCO2,LE CO2

BFLE,n,y y

L1 L2 L3 L4

n t

NCVn n GJ/ t GJ/

n L1 L2 L3 L4

n

L1 BFLE,n,y n

L2 L3 BFLE,n,y y

k n=k BFLE,n,y

= BFPJ,k,y

4.2.

CDM PoA CPA

4.2.1. PoA

PoA
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4.2.2. CPA

I.C. Ver16 CPA

CPA

4.3. 41

4.3.1.

4.3.2.

CDM

CDM

CPA CDM

(Ver05.2)42 CDM

B

(Ver05.2)

4-1

41 EFBL,i NCVj

IPCC Guidelines for National Greenhouse Gas Inventories
/

IPCC

SSC-CDM-PDD
SSC

-CDM-PDD
42 EB39, Annex10
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4- 1
(Ver05.2)

(1) 1:

1

N

N

N

STEP 4.

(1)

(2) CDM

Y

(1)
CDM

(2) CDM
(1)

STEP 1.

STEP 3.
STEP 2.

CDM

Y



81

1: CDM

2:  (
)

(2) 2:

3

ROE Return of Equity

2009 12

19% 2010 1 8%

10 %

8%

IRR

31

/L CDM

8%

CPA CDM-SSC-CPA-DD IRR

10 20

25

25

3~5

15

CPA CDM

20

3
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(3) 3:

CDM B

8

8

1

1%

2

CDM



83

5

CDM

CDM

Access-to-finance barrier CDM

CDM

CDM CPA

CER CDM

(4) 4:

4



84

3

a)
3

8 8

b)

c)

1-2
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5.1.

CDM

I.C Ver16

(1) 45kW

5- 5

QA/AC
 M3/y,  t/y

Bar

t/y

t/y

(2)

/ 45kW

BEy = [HGPJ, y/ BL] *EFFF, CO2

={[Bbiomass,PJ, y*NCVbiomass* PJ]/ BL}*EFFF,CO2
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BEy y

tCO2

HGPJ, y y

TJ

BL

PJ

EFFF,CO2 CO2

tCO2/TJ

Bbiomass,PJ, y y tons

NCVbiomass TJ/tons

5- 6

QA/AC
t/y

t/y

(3)

yPJ

j,y
j

yPJj

measuredyPJj EG

NCVFC
SEC

,

,,

,,,

)×(
=

SECj,PJ,y,measured y j TJ/MWh

EG PJ,y y MWh

FCj, PJ, y y j

NCVj, y y j TJ/
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5.2.

CDM BEASL

CPA

CPA CPA

CPA

BEASL

CPA

CPA

4.1.2.

Bio Energy Association of Sri Lanka; BEASL

465/1 Sunetradevi Rd., Pepiliyana, Boralesgamuwa, Sri Lanka

TEL : +94 11 2812584 FAX : +94-11 2823881

E-Mail : bioenergy@slnet.lk

Web Site : www.bioenergysrilanka.org

 : Parakrama Jayasingha
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I.C Ver16 CPA

3

6.1.

LPG

BEthermal,CO2,y = (EGthermal,y BL,thermal)*EFFF,CO2 ………(1)

BEthermal,CO2,y y

tCO2e

EGthermal,y y TJ

EFFF,CO2 CO2

tCO2/TJ

IPCC

BL,thermal

6- 1

-

a) 43  kL/y 1,850 2,494 449

b) t/kL 0.958 0.958 0.85 :
:

c) TJ /kt 40.4 40.4 43.0 Residual oil: 40.4
Diesel: 43.0
 (IPCC 2006)

d) TJ/y 71,601 102,738 16,411 a)*b)*c)

e) tCO2/TJ
77.4 77.4 74.1

Residual oil: 77.4
Diesel: 74.1
 (IPCC 2006)

f) tCO2/y 5,542 7,613 1,216 d)*e)/1000

43 6-5 6 6
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6.2.

(1)

(2)

2

BEww,y { PEon-site,y + PEpower,y }

PEon-site,y y  (tCO2e/y)

PEpower,y y   (tCO2e/y)

6.2.1.

PEon-site,y FFPJ,y × NCVFF × EFFF,CO2

PEon-site,y y  (tCO2e/y)

FFPJ,y

 (kt/y)

NCVFF  (TJ/kt)

EFFF,CO2

CO2

IPCC

 ( tCO2e /TJ)

3

PEon-site,y 0

6.2.2.

PEy,grid Electricityy × Ty × CEFy

PEy,grid (tCO2eq/year)

Electricityy (MW)

Ty y (h/y)
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CEFy CO2  (tCO2eg /MWh)

(ECy)

3

3

6- 2

(kW) 20 40 10
(h/y) 8,064 7,488 7,488

(kWh/y) 149,760 299,520 74,880

(Ver 01)44

A1

(OM (BM

(CM 3 OM

( BM 5

( CM OM BM

Ceylon Electricity Board: CEB

2004-2006 6-3

6- 3

EF_OM 0.663 kgCO2/kWh
EF_BM 0.661 kgCO2/kWh
EF_CM 0.662 kgCO2/kWh

44 EB39, Annex7
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6 -2 6 -3

6- 4

(MWh/y) 149.8 299.5 74.9 (MW) (h/y)
(kgCO2/kWh) 0.662 0.662 0.662

(tCO/kWh)
99 198 50 ×

6.2.3.

6.2.1. 6.2.2.

6- 5

tCO2/y 0 0 0
tCO2/y 99 198 50

tCO2/y 99 198 50

6.3.

6.3.1. 

6.3.2. 

6.3.3. 

50km

25

2

25%
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6.4.

6.1.~6.3. 6 -6 6 -9

5,443tCO2/y 7,273tCO2/y

1,166tCO2/y 3 13,882tCO2/y

6- 6

GHG

tCO2/ tCO2/ tCO2/ tCO2/
2011 5,542 99 0 5,443
2012 5,542 99 0 5,443
2013 5,542 99 0 5,443
2014 5,542 99 0 5,443
2015 5,542 99 0 5,443
2016 5,542 99 0 5,443
2017 5,542 99 0 5,443
2018 5,542 99 0 5,443
2019 5,542 99 0 5,443
2020 5,542 99 0 5,443

55,420 990 0 54,430

6- 7

GHG

tCO2/ tCO2/ tCO2/  tCO2/
2011 7,471 198 0 7,273
2012 7,471 198 0 7,273
2013 7,471 198 0 7,273
2014 7,471 198 0 7,273
2015 7,471 198 0 7,273
2016 7,471 198 0 7,273
2017 7,471 198 0 7,273
2018 7,471 198 0 7,273
2019 7,471 198 0 7,273
2020 7,471 198 0 7,273

74,710 1,980 0 72,730
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6- 8

GHG

tCO2/ tCO2/ tCO2/  tCO2/
2011 1,216 50 0 1,166
2012 1,216 50 0 1,166
2013 1,216 50 0 1,166
2014 1,216 50 0 1,166
2015 1,216 50 0 1,166
2016 1,216 50 0 1,166
2017 1,216 50 0 1,166
2018 1,216 50 0 1,166
2019 1,216 50 0 1,166
2020 1,216 50 0 1,166

12,160 500 0 11,660

6- 9

GHG

tCO2/ tCO2/ tCO2/  tCO2/
2011 14,229 347 0 13,882
2012 14,229 347 0 13,882
2013 14,229 347 0 13,882
2014 14,229 347 0 13,882
2015 14,229 347 0 13,882
2016 14,229 347 0 13,882
2017 14,229 347 0 13,882
2018 14,229 347 0 13,882
2019 14,229 347 0 13,882
2020 14,229 347 0 13,882

142,290 3,470 0 138,820
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7.1.

7.2.

45

SOx NOx CO2

7- 1

SOx

NOx

N2 O2

CO2

45 1.0 21 6 1-4
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7.3.

7.3.1.

7- 2

BLS PLS

[

]

[

]

CO2 SOx

, ( )

CO2 SOx
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7.3.2.

7.2.

7- 3

SOx t/y

SOx (t/y) (kL/ y)× ( /kL
× S ( %)× 1- )

(kL/ y) MJ/y
(MJ/ kL)

NOx t/y NOx (t/y) NOx ppm ×10-6

× (Nm3/h × h/y ×46/22.4×10-3

t/y

(t/y) (kL/ y)× (t/kL ×(
× )+

× )/100
(kL/ y) MJ/y

(MJ/ kL)

GHG t/y

GHG (t/y) (kL/ y) × ( /kL
× TJ/kL × CO2 (CO2- / J)/1000

(kL/ y) MJ/
(MJ/ kL)

7.3.1.

7- 4

SOx t/y

NOx t/y
NOx (t/y) NOx ppm ×10-6

× (Nm3/h × h/y
×46/22.4×10-3

t/y
(t/y) g/m3

× (Nm3/h × h/y

GHG t/y
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7- 5

SOx MJ/ y
[ 1 ]

[ 1 ]

Ox

NOx
ppm

(Nm3/h
h/ y

NOx [ 1 ]

[ 1 ]
[ 1 ]

g/m3

(Nm3/h
h/ y

[ 1 ]

[ 1 ]
[ 1 ]

GHG MJ/ y
[ 1 ]

[ 1 ]

7- 6

NOx

a NOx

b) a

7-1a

b a
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7- 1

7- 1

-2.

-1.

-2.

CO
CO2 N2 O2

-1.
CO CO2 N2 O2 SOx NOx

NOx
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7- 2

7.3.3.

1

7- 7

SOx t/y

SOx ( / ) (kL/ y)× (t/kL)
× S ( %)× 1- )

1,850×0.958×0.029× 1-0.0  51.4

1,850 kL/ y [ ]

0.958 t/kL [ ]

S 2.9 [ ]

0.0[ ]
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NOx t/y

NOx (t/y) NOx ppm ×10-6

× (Nm3/h × h/ y ×46/22.4×10-3

392×10-6×3,270×8,064×46/22.4×10-3

21.2
NOx 392ppm[ ]

3,270Nm3/h[

]
8,064h/ y [ ]

t/y

(t/y) (kL/y)× (t/kL)

×( × )

+ × )/100

1,850×0.958×(0.1×0.57+8×0.43)/100 62.0

1,850 kL/ y[ ]

0.958 t/kL [ ]

0.1  [JIS K 2205 ]

0.57 [( )

]

8  [JIS K 2205

]

0.43 [( )

]

GHG t/y

GHG (t/y) (kL/ y) × (t/kL)

× TJ/kL × CO2 (CO2- / J)

1,850×0. 958×40.4×77.4/1000 5,542

1,850 kL/ y [ ]

0. 958 /kL [ ]

40.4 TJ/kt [IPCC 2006 residual oil]

77.4 CO2/TJ[IPCC 2006 residual oil]
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7- 8

SOx t/y
[

]

NOx t/y

NOx (t/y) NOx ppm ×10-6

× (Nm3/h × h/y ×46/22.4×10-3

232×10-6×3,653×8064×46/22.4×10-3

14.0
NOx 232ppm[

1.2 ]

3,653Nm3/h[

1.2

]

8,064h/ [ ]

t/y

(t/ ) (GJ/y)
(GJ/t)×(100 ) 100

× 100×(1- )
71,601/10.185×(100 20)/100×7.69/100×(1-0.9)
43.2

71,601GJ/y[ ×

× ]

10.185GJ/t [

1L( ;40.4MJ/L, ;0.958)

3.8kg ]

20 [ ]

7.69 [

]

0.9[ ( )

0.85 0.95 ]

GHG t/y

2
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7- 9

SOx t/y SOx pls t/y SOx bls t/y 0 51.4 -51.4 t/
51.4 SOx

NOx t/y NOx pls t/y NOx bls t/y 14.0 21.2 -7.2 /
7.2 NOx

t/y pls t/y bls t/y 43.2 62.0 -18.8 t/y
18.2

GHG t/y GHG pls t/y GHG bls t/y 0 5,542 -5,542 t/y
5,542 CO2

 pls: bls:

1

7- 10

SOx t/y

SOx (t/y) (kL/ )× (t/kL)
× S ( %)× 1- )

449×0.85×0.00005× 1-0.0 0.01

449 kL/ y [ ]

0.85 t/kL [ ]

S 0.0050 [JIS K2204 ]

0.0[ ]

NOx t/y

NOx (t/ y) NOx ppm ×10-6

× (Nm3/h × h/ y ×46/22.4×10-3

500×10-6×699×7,488×46/22.4×10-3

5.4

NOx 500ppm[
]

699Nm3/h[
1.3 ]

7,488h/ y[ ]

t/y
(t/ y) (%)

× (kL/h) ×  × (h/ y)
3/100×0.0600×0.85×7,488 11.5
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3 [
]

0.0600 kL/h[ ]

0.85 t/kL [ ]
7,488h/ y[ ]

GHG t/y

GHG ( / y) (kL/ y) × (t/kL)
× TJ/kL × CO2 (CO2- / J)

449×0.85×43.0×74.1/1000 1,216

449 kL/ [ ]

0.85 t/kL [ ]

43.0 TJ/kt [IPCC 2006 Diesel oil]

74.1 CO2/TJ[IPCC 2006 Diesel oil]

7- 11

SOx t/y
[

]

NOx t/y

NOx (t/y) NOx ppm ×10-6

× (Nm3/h × h/y ×46/22.4×10-3

232×10-6×901×7,488×46/22.4×10-3

3.2
NOx 232ppm[

1.2 ]

901Nm3/h[

1.2

]

7,488h/ y[ ]

t/y

(t/ ) (GJ/y)
(GJ/t)×(100 ) 100

× 100×(1- )
16,411/10.185×(100 20)/100×7.69/100×(1-0.9)
9.9

16,411GJ/y[ × ×



104

]

10.185GJ/t [

1L( ;40.4MJ/L, ;0.958)

3.8kg ]

20 [ ]

7.69 [

]

0.9[ ( )

0.85 0.95 ]

GHG t/y

2

  

7- 12

SOx t/y SOxpls t/y SOxbls t/y 0 0.01 -0.01 t/
0.01 SOx

NOx t/y NOxpls t/y NOxbls t/y 3.2 5.4 -2.2 /
2.2 NOx

t/y pls t/y bls t/y 11.5 9.9 -1.6 t/y
1.6

GHG t/y GHGpls t/y GHGbls t/y 0 1,216 -1,216 t/y
1,216 CO2

 pls: bls:
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8.1.

-

8.2.

7

SOx SPM

8.3.
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BEASL 50%

600 /y 46

4,000MW 47

8- 1

(GWh) (%) (GWh) (ha) (100 ) (100 )

2005 6,967 2% 139.34 6,500 65 1,463

2006 8,342 10%  834.2 35,540 356 8,759

2008 9,892 20% 1978.4 50,550 506 20,773

2010 11,505 50% 5752.5 176,630 1,767 60,401

BEASL,2006,The biomass energy sector in Sri Lanka success and constraints,Parakrama

Jayasinghe

8.4.

72 48

49

46 2010
47 2010 50% 6,000 960MW

4,000MW 24%
48 ,2009,Sri Lanka Socio-economic data 2009.
49
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8.5.
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9.1.

CDM

[DNA] / Dr. W.L.Sumathipala

Anoja Herath

CDM

 PG Joseph

CDM CDM

Chandana Samarasinghe

CDM ODA

BEASL  Parakarama Jayasinghe

BEASL

BEASL CME

National Development Bank Januka Nanayakkara

CDM
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 M.A. Mohamed Saleem

JICA

JICA

 S Ananda Kulasooriya

14

9.2.

12
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11

1 6~8kg

5,000

9.3.

(1)

2 2010 2 23

CDM

100

25

9- 1

13 4 4 5 25

(2)

2

25 13 13 12
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CDM CDM

CDM

CDM

CDM

PoA

27 CDM

GHG

UNFCCC

CDM

CDM

CDM

CDM
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10

10.1.

BEASL CME CPA

PoA

BEASL CPA

CPA

CDM

12 CPA

CPA

CPA

10- 1

BEASL
EX

( )

DOE

PoA

CER

CER

/ /CER

( )

CPA

A ( )

CPA CPA

CPA

CPA

1 2
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10.2.

PoA 28 CPA

10

10.3.

CDM PoA

CPA 3

PoA

10.4.

CDM CPA

20 /L

CDM 3

10 -1 10 -2

10-1

48,000 64,000 23,000

37,440 49,920 17,940

1 =0.78
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10- 2

No:
1 951 741
2 10,038 7,830
3  (  600mm  20m) 1,711 1,335
4 713 556
5 1,141 890
6 Structure &  platforms 998 779
7 8,505 6,634
8  10m3 428 334
9 1,501 1,171

10 3,002 2,341
11 15,010 11,707
12 3,502 2,732
13 500 390

48,000 37,440

10 -3 ~ 10 -5

10- 3

8,064 h/y 7,488 h/y 7,488 h/y

1,850 L/y 2,494 L/y 449 L/y

7,030 t/y 7,582 t/y 1,796 t/y
20%

6 /kg 7 /kg 6 /kg

149,760kWh/y 299,520kWh/y 74,880kWh/y

9.0 /y 9.0 /y 9.0 /y

31 /kg 31 /kg 73 /kg , :
:

16
4
4
8
0

24
4
4

16
0

17
4
4
8
1

4

3% 3% 3%

1 =0.78
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10- 4

112 87 112 87 112 87 28,000 /
88 69 88 69 88 69  22,000 /

136 106 272 212 136 106 17,000 /
0 0 0 0 35 27  8,800 /

184 144 256 200 184 144
520 406 728 568 555 433

6,240 4,867 8,736 6,814 6,662 5,197

10- 5

42,180 32,900 55,072 42,956 11,976 9,341
1,348 1,051 2,696 2,103 674 526
6,240 4,867 8,736 6,814 6,662 5,196
1,440 1,123 1,920 1,498 690 538

225 176 140 109 225 176
51,433 40,118 66,564 51,920 20,227 15,777

CER 15 IRR

8%

CER 15 IRR 36.7

5

LPG

10- 6

100
0

0
100

40
60

- 12 12

- 10 10

15 15 15

35 35 35

1,923 /tCO2
(1,500 /tCO2)

1,923 /tCO2
(1,500 /tCO2)

 1,923 /tCO2
(1,500 /tCO2)
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10- 7
CER CER

IRR
(15 )

IRR
(15 )

-6.7% - 13.2% 9
-3.3% - 13.9% 15
36.7% 6 44.6% 5

10- 8
IRR

-10% 0% 10%
a) -4.4% -6.7% -8.8%
b) 4.6% -6.7% -
c) - -6.7% 7.7%
d)  ( ) -9.0% -6.7% -4.6%
e) CER (@1500 /tCO2) 11.4% 13.2% 14.9%

- 15yers 20years
f) - -6.7% -2.8%

10- 9
IRR

-10% 0% 10%
a) -1.6% -3.3% -6.7%
b) 4.3% -3.3% -
c) - -3.3% 7.5%
d)  ( ) -6.5% -3.3% -2.2%
e) CER (@1500 /tCO2) 10.6% 12.3% 13.9%

- 15yers 20years
f) - -3.3% -0.3%

10- 10
IRR

-10% 0% 10%
a) 43.6% 36.7% 34.2%
b) 40.1% 36.7% 33.3%

c) 26.3% 36.7% 46.8%

d)  ( ) 32.2% 36.7% 41.1%
e) CER (@1500 /tCO2) 42.2% 44.6% 42.2%

- 15yers 20years
f) - 36.7% 36.9%
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10.5.

2009 3

61 89

1 Hatton National Bank

CDM

12-15

National Development Bank

2

Januka Nanayakkara

CDM

JICA 2 E-Friends Loan
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11

) PoA

CER

BEASL

BEASL CME

)

CDM

2010 1

12-15% 8-12

National Development Bank

CDM

CDM

E-Friends Loan

E-Friends Loan

CDM

E-Friends Loan

) CDM

CDM



119

CDM CPA

LPG IRR

)

CDM CDM

GHG

CDM DOE

CDM

CDM

DOE

DOE

DOE CDM

CDM

CPA

)

CDM

CDM

2009

CDM 2010 JICA DNA

CDM

CDM


