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1.1

GDP 340
ha

( Melaleuca sp. )

< >
CDM
< >
2001
3
EVN
BOT
200-400MW
< >
1/3 1/3

( Cyperacea sp.)

( Long An)
45 ha
64 ha
2002 9
30.6 MW
15
400 ha
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1990

15,000 — 40,000 /ha
10-25

JICA
Ca Mau

CDM

6,000ha




1.2

39.6GWh
CER

CDM

CDM

5,000kW

CDM

CDM



1.3

South Vietnam

RCEE

CDM

DARD
FSSIV Forest Science Sub-Institute of

RCEE

FSSIV

DARD
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2.1

2.1.1
1980 1992 2001
498 5
75 4 76 5
86 6
96 10 2020
01 4 9
02 7 11 1
ASEAN
ASEAN
90 ASEAN
92 7
95 7 ASEAN ASEAN
AFTA ASEAN
CEPT 2006 1 5% 2018

1979



73

30

91
1978
91

2003

ODA

ASEAN

91



2.1.2

1-12
GDP 301
GDP 388

7% 2002

4.0%
6.01%
(2002 )
165.3
193
2002

2002

Dong

15,600
398

86
95 96
97
98
4.8%

2000
6.8%

2001 4 9

2002 IMF
2002 IMF
2002
/1
2001 12
GDP 5.8% 99
7 10

2004

10

GDP



GDP
2003

1980

8%

2/3

2005 GDP
7.5%
7.1%

90

11

95

2
2001
2004 2005
23%

2



2.1.3

(1)

8.35 23.42 32
9,297km23

- Tirm Wik
[ So¢ Trang
B Liu®. =

/ i

_I
: ! /
/‘ éfﬂ.f g

2-1
2 JCIF Country Report
s GSO Statistical Yearbook 2003
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(2)

13

(Cw)
1 4 5 9
10 1
(Aw) 5 10 11
70km
4
450 20
400
350 27
300
e 250 m 24
£ 200
150 21
100 18
50
0 | eeeiT] | mmme—— 15
8 9 10 11 12
mm
2-2 2003
4 GSO Statistical Yearbook 2003



2.1.4

(1)

8,090

87%

1.8%
50

(2)

(3)

90.9

92.9%

4)

1.47% 2003
1.6% 1.4% 1.4%
5 4
2000 92%
38%
2 3
15
91.2% 2002
80%

GSO Statistical Yearbook 2003

14

1.4%

2002

74.2%

74%



2.2

2.2.1

(1)

3

Province City Under Central Authority

2003 11 59 5
64 2 Rural

District Town City Under Province

Urban District 13 1

3 Town Under District
Commune Ward

—' Quan / Urban district / |—| Phuong / Ward / |

Thanh pho truc thuoc
trung uong / City

Thi tran / Town under |

[
under direct authority - | district /
of central government Huyen / Rural district / |
/ | Xa / Commune / |
I Xa / Commune / |
Thi xa / Town /
l Phuong / Ward /
[
Trung uong / Central
government / [
| Xa / Commune / |
Thanh pho truc thuoc tinh / City
Under Province / [
| Phuong / Ward / |
I Xa / Commune / |
Tinh / Province / Thi xa / Town /
l Phuong / Ward /
[
l Xa / Commune /
I
Huyen / Rural district /
[ Thitran / Town under |
| district /
2-3

15



(2)

1 3 9~11
19

2-4

Agricultural and Rural Development Department (DARD)
Electricity Department

The Industrial Department (DOI)

Department of Transport (DOT)

Department of Natural Resources and Environment
(DONRE)

Department of Science and Technology (DOST)
Department of Planning and Investment (DPI)
Department of Construction (DOC)

Education and Training Department

Culture and Communication Department

Department of Health

Trade and Tourism Department

Social -Labour - War invalid Department

Department of Finance

Department of Tax

Sporting Department

Police Department

Judiciary Department
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2.2.2

2002 GDP 7 2932 1300 ! 4 6750
GDP 338.5
GDP 2002 IMF 388
10.35%
0 50 100 150 200 250 300 350 400

1995

2000

2002
= [ | | m ] @ 2 B 3
2-5 GDP 7
2-5 GDP 1994
2002
37% 5%
18% 1%
70%

7 Long An Statistical Yearbook 2003
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2003 1,772,770

424,096ha 962,901 15,818ha
14,284 6,659ha
58,478.78ha 13%
99.5% 115.13ha 130.12ha
2003 5001 5500
80% 9.18%
2003 875,532
731,168

26.223 3%

18



2.2.3

(1)

137km
Tien Gian Dong Thap Tay Ninh
45 ha 71.7% 13%
5.8%
puc HUE\ DUC HOA
THANH
TAN TRU
2-6
5
8
24  3,000ha
9 5,000ha
1A
5,500ha
7 5000ha

8 Long An Investment Opportunities 2000
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3.2.3

1A 50 62

(2)

Aw
25

2-7

80%
2003

500
400
£ 300
200

100

2-7

30

2003 1

9 http://home.hiroshima-u.ac.jp/er/index.html

10
11l ong An Statistical Yearbook 2003

20
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2.2.4

(1)
2003 138 1305 83.5%
115 2003 1.24%

10 10

1,500

28
1,400 | 0 1295 1,310 13
51 1285 1280 =
1300 238 b
1348 13 '

1,200

1,100 |

1,000 o

837 851 862 8
900 | 5 8%
181 Bl

800 |

700

600 |

500

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
- —— —
2_8 12
(2)
13 1 188

118

12 Long An Statistical Yearbook 2003
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3.1

3.1.1
EVN ( Electricity of Vietnam :
EVN (14 ) (4 )
)
EVN
2001
30,608GW EVN
3-1 '
GWh GWh
1995 14,636 11,185
1996 16,946 13,375
1997 19,151 15,303
1998 21,665 17,725
1999 23,763 19,592
2000 25,562 22,397
2001 30,608 26,396
2002 35,796 30068
2003 8
92% 82.7%

! Energy Statistics of Non-OECD Countries 2004 Eddition
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3.1.2

(1)
2001 6 2020 2001-2010
EVN 13MW 220 (150
) 2002-2005
800-1,000MW 2006-2010 1,300-1,500MW
EVN
220 300 2010
2005
848 400

1992 9 30

2000 6 21 No 149 EVN/HDOT-KH
2000 11 24 95/TDNN
2020 2001 2010
1
2020 2001 2010

Electricity Planning V

1. Load
2005 450 500 KWh 2010 700
800 kWh 2020 1600 2000 kWh
2.

25



IPP  BOT

BOT IPP
20

Regulation on Investment and Construction
Management 1999 7 8 52/1999ND-CP 2000 5 5
12/2000/ND-CP
the electricity branch's agreement

110kV
2010
4.
1999 2
13 22/1999/QD-TTg
2000 4 7 94/QD-TTg
5.

26




self-borrowing and
self-repaying ODA

IPP : Independent power plants
(BOT) (BT) (BTO)

6.
the annual capital
use levy
2005
7.
110 220kV
2

1.
2.

Electricity Planning V

10
Load 2005

Electricity Program V

27




2010

DSM:Demand-supply management

10

DSM

load

28




(2)

Electricity Department of Long An EVN
PC2 Power Company No.2
EVN
IPP PC2 EVN
DOI EVN PC2
MOl
5
4
2002 4 3200
kwh 2004 5 6000 KkWh
7 kWh
20-30%
2006-2010
2006-2010
3
100% 1 13 188
Thanh Hoa
11 12,000 40%
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3.1.3

1990 BOT
2020

Semb Corp.

Phu My 2.2

Power Company

RPS

IPP
IPP 20%
BP
717TMW Phu My 3
EDF 715MW
EVN
( )
1-10MW 4-5 /kWh

30

EVN



3.1.4

( Woodfuel Classification )?

3-2 FAO

FAO

DME

2

http://www.jabio.org/japanese/fao.htm
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(1) Sandvik I 3
Sandvik 1974 1990
Sandvik I
3-3 Sandvik Il
106 MW
38Mwe
68MWth
154.8t/ha
140bar
540
40%
40%
10%
10%
SEK445
( 30 )
SEK100
SEK345
146,000 t-CO2

3

www.stem.se/opet/

http://www.svebio.se/bioenergyforchp.htm
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(2) Alholmens Kraft*

2002 5
( UPM-Kymmene )
1997 Alholmens Kraft AB 2001
240MWe UPM Kymmene 100MWth
60MWth
1/3 -1/2

EU JOULE-THERMIE Program®

3-4 Alholmens Kraft

400MW

240Mwe

160MWth

700t/h @ 165bar

644t/h @ 40bar

545
30-35%
5-15%
45-55%
10%

170,000,000

30%

70%

4 http://jxj.com/magsandj/cospp/2002 03/world.html

5 JOULE THERMIE 1995 1998
967 ECU( 135
60%

33



(3) Multitrade Project, Virginia®

1990
1993 12
10-20%
capacity payment
3-5 Multitrade Project
79.5Mwe
79.5Mwe
110t/h
105kg/cm2
510
78%
17%
5%
114

6 http://www.westbioenergy.org/lessons/les13
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(4)

RPF ( Refuse Paper & Plastic Fuel )

RPF
6,000-8,000kcal/kg

PE PP

3-6

RPF

RPF

25MW

200t/h

11.8Mpa

541

RPF

65

100%

7 H/P

http://www.rpf-seki.co.jp/bunseki.htm
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) °

20t/h

3 3
2003 4
2.35MW
(200 )
2002 12
3-7
3000kW
34t/h
7.2Mpa
425
100%
14.4
4.8
7.2
1.4
1

http://www.tohoku-esco.co.jp
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(6)

15

15

3-8

)
)

(
(

)

(

)

(

(")

2/5

1/3

RPF
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3.1.5

10kW

100kW

1MW S5MW 10MW

100MW

IR
B
B EEE R

|

B EEE R

9 2003
14

Mehri Sanati
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3.1.6

(1)

20mm

3-1

10wt%

NO.2

3-2

No.1

58.7wt%

No.1

39

3-10



No.2

5.5MW

40



41



(2)

24hrx 330 /

10

8,542kg-wet/
3,920kg-wet/

58.7wt%-wet
10.0wt%-wet

C 49.6wt%-dry
H 6.0wt%-dry
@] 42.6wWt%-dry
N 0.2wt%-dry
S 0.08wt%-dry
Cl 0.34wt%-dry
Ash 1.2wt%-dry

20,896kJ/kg-dry
(4,987kcal/kg-dry )
19,559kJ/kg-dry

( 4,668kcal/kg-dry

10

42



3)

TCVN5939-1995

3-10
400mg/m*® | HCI 200mg/m?
50 mg/m?® HF 10mg/m?®
None H,S 2mg/m?®
25mg/m® | CO 500mg/m?
10mg/m?® | SO, 500mg/m?
1mg/m® | NOx 1,000mg/m?®
10mg/m*® | H,SO, 35mg/m?®
20mg/m® | HNO; 70mg/m?®
30mg/m? 100mg/m?®
20mg/m?®
TCVN5945-1995
3-11
40 3 0.2mg/L
pH 6-9 0.2mg/L
BOD5 20 20 1mg/L
COD 50 0.2mg/L
SS 50mg/L 0.2mg/L
None Img/L
5mg/L 0.2mg/L
30mg/L 0.005mg/L
0.1mg/L 0.02mg/L
lmg/L 0.05mg/L
0.05mg/L 1mg/L
4mg/L 0.001mg/L
0.2mg/L 0.2mg/L
0.05mg/L 5000MPN/100MI
0.01mg/L o 0.1Bg/L
0.1mg/L B 1.0Bg/L
6 0.05mg/L
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3-12

I / (ki)
M-101 1 9,000kg/hr 160x 2
M-102 1 @ 2,800x 18,000L 37
M-103 1 25m3/hr 1.5
M-104 1 15m3/hr 0.75
H-101 1 25m3 -
H-102 1 15m3 -
C-101 |No.1 1 9,000kg/hr 3.7
C-102 1 9,000kg/hr 11
C-103  [No.2 1 9,000kg/hr 5.5
C-104 |No.1 1 5,000kg/hr 2.2
C-105 1 5,000kg/hr 11
C-106 [No.2 1 5,000kg/hr 2.2
B-101 1 45,000Nm3/hrx 2.0kPa 90
F-201 1 5,4001D X 15,000H 7.5
C-201 1 5,000kg/hr 5.5
C-202 1 200kg/hr 1.5
M-201 1 650mmX_650mm -
M-202 1 1m3/hr 0.2
B-201 1 6,500Nm3/hr X 4.4kPa 15
B-202 1 10,000Nm3/hr X 2.0kPa 11
CY-301 1 1,6001Dx 6,000H -
HE-301 1 693KW -
HE-302 1 911KW -
HE-303 1 510kW -
T-301 1 @ 1,900 X 13,150H -
B-301 1 14,000Nm3/hr X 4.9kPa 70
P-301 1 45m3/hrx 30mH 7.5
M-301 1 1m3/hr 0.2
M-401 | 4 | |1,760kW [56.5% 4
T-501 | 1 ] | 1,300x 10,000H | -
T-601 1 0.7m3 -
T-602 1 628KW 2.2
T-603 1 5m3 -
P-601 1 30m3/hrx 20mH 3.7
P-602 1 300kg/hrx 60mH 0.75
B-601 1 9m3/minx 0.69MPa 55

46




4)

24
5.5MW
58.7wt%
1
8,542kg/
5,140Nm?/

251m?

400

700
250
55

15.98MW

H,O
O
N>
CO;
Cco
SO,
HCI

19kg/

3-3 3-4
1 88Ton
0.85g/cm?® 5.5MW
3,920kg/
10,164Nm?/
0.24MW 5.5MW

26.7vol%-wet
7.5vo0l%-dry
79.5v0l%-dry
13.0vol%-dry
Omg/m3-dry 0,12%
155mg/Nm3-dry  0,12%
328mg/Nm3-dry 0,12%

a7



5.5MW

33,838Nm3/

281

H20 26.7vol%-wet

Oz 7.5vol%-dry

N2 79.5vol%-dry

CO2 13.0vol%-dry

CcoO Omg/ms3-dry
0212%

SOz 155mg/Nms3-dry
0212%

HCI 328mg/Nms3-dry
0212%

77kg/

1,848kg/

>
0.5MW
8,542kg/ —>
205Ton/
19.1kg/ —>
427.8kg/
0.9ms3/ >
21.6m3/
3-3
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)

3-13

3,920kg/
94.1Ton/

10wt%
10wt%

0.85Ton/m*

58.7wt%-wet

1.2wt%-dry

98.8wt%-dry

20,896kJ/kg-dry
4,987kcal/kg-dry

19,559kJ/kg-dry
4,668kcal/kg-dry

C(

50.2wt%-VTS

H (

6.06wWt%-VTS

O (

43.1wt%-VTS

N (

0.24wt%-VTS

S (

0.08wt%-VTS

Cl (

0.35wt%-VTS

0.845kg/L

Owt%-wet

Owt%-dry

100wt%-dry

45,252kJ/kg
10,800kcal/kg

84.47wt%

13.95wt%

1.03wt%

0.05wt%

0.5wt%

24 /
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3-14

- 42k
5.920kg x 100-10) 100 8,542k
100  (100-587)
6.502kg x 3B 5.014kg/
100

8.542kg/  5,014kg/ 3.528kg/
. 42.3K

3.528kg x 22 3kl
100

3528 42.3 3,486kg/

10wt%-wet

150

45wt%-dry

20

0.01kg-H,O/kg-DA

1.293kg/Nm?®

0.804kg/Nm?®

0

20

40

70

700

400

250

55

32

50
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Cp a bT cT? dT®
Cp
a,b,c,d
T
3-15
3-15 kJd/kg-mol
N> 0O, H,O CcoO CO; SO, H»
0 29.08 | 29.16 | 29.29 | 33.52 | 29.16 | 36.03 | 38.93 | 28.66
100 29.20 | 29.20 | 29.62 | 33.81 | 29.25 | 38.21 | 40.77 | 28.91
200 29.41 | 29.33 | 30.08 | 34.27 | 29.46 | 39.93 | 42.36 | 28.99
300 29.71 | 29.58 | 30.59 | 34.82 | 29.83 | 41.40 | 43.62 | 28.99
400 30.04 | 29.92 | 31.05 | 35.36 | 30.08 | 42.57 | 44.62 | 29.08
500 30.38 | 30.25 | 31.47 | 35.99 | 30.46 | 43.53 | 45.34 | 29.16
600 30.71 | 30.59 | 31.76 | 36.62 | 30.84 | 44.37 | 45.92 | 29.25
700 31.01 | 30.88 | 32.05 | 37.29 | 31.13 | 45.08 | 46.38 | 29.41
i) 2,506kJ/kg
iii) 4.19kJ/kg
iv) 1.257kJ/kg
V) 2.095kJ/kg
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3-16

8,542kg/

5,014kg/

3,528kg/

10wt%-wet

3,528Kkg/

. 100
(100—10)

3,920kg/

3,920kg/

3,528kg/

392kg/

5,014kg/

392kg/

4,622kg/

28,087Nm?/

24,804Nm?®/

3,283Nm?/

642

28,087Nm?®/

4,622kg/

X

224

33,838Nm?®/

24.804Nm>3/

9,035Nm?/

T

53




3-17

8,542kg/
33,659kg/
2,638kg/
36,297kg/
44,839kg/
3,920kg/
33,659kg/
7,260kg/
40,919kg/
44,839kg/
C.
3-18
3,528kg/ x 1.257x 20 88,694kJ/
5,014kg/ x 4.19x 20 420,173kJ/
: 23,082,935kJ/
24,804Nm*/  x 3247, 642
22.4
. 3,445,690kJ/
3,283Nm*/ x 3662, 642
224
27,037,492kJ/
3,528kg/ x 1.257x 70 | 310,429kJ/
392kg/ x 4.19x 70 114,974kJ/
: 34,548T kJ/
24,804Nm?*/ 3L, T
22.4
: 14,045T kJ/
9,035Nm?® x 3482, T
22.4
4,622kg/ x 2,506 11,582,732kJ/
5% 5 1,351,875kJ/
27,037,492kJ/ x ——
100
48,593T kJ/
13,360,010 kJ/

27,037,492kJ/

T

281

48,593T kJ/

54

13,360,010 kJ/




3-19

3,920kg/

392kg/

3,528kg/

42.3kg/

5,140Nm?®/

5,059Nm?3/

81NmM?3/

77kg/

77kg/

Okg/

42.3kg/

34.7kg/

15,273kJ/kg

10,164Nm3/

8,578Nm®/

1,585Nm?/

1,016Nm?%/

5,664kJ/Nm®

3-20

3,920kg/

6,541kg/

65kg/

6,606kg/

10,526kg/
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77kg/
9,176kg/
1,274kg/
10,450kg/
10,527kg/
C.
3-21
3,528kg/ x 1.257x 20 88,694kJ/
392kg/ x 4.19x 20 32,850kJ/
: 2,713,792kJ/
5,059Nm?/ x 3004 400
22.4
. 51,146kJ/
81INm® x 36, 400
22.4
3,528kg/ x 20,151 71,092,728kJ/
73,979,210kJ/
77kg/ % 1.257x 150 14,518kJ/
Okg/ x 4.19x 150 Okg/
77kg/ x 15,273 1,176,021kJ/
: 11,779T k
8,578Nm°/ x 3076><T T kJI
22.4
: 2,639T kJ/
1,585Nm3/  x 3729, T
22.4
10,164Nm% x 5,664 57,568,896kJ/
392kg/ x 2,506 982,352kJ/
2,045,970k
1,016Nm°/  x 18 . 2,506 1045, 37011
22.4
2,095,000kJ/
14,418T kJ/
63,882,757kJ/

73,979,210kJ/
T 700

14,418T kJ/

63,882,757kJ/
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3-22

400

10,164Nm3/

8,578Nm>/

1,585Nm?/

700

5,140Nm?®/

5,059Nm?3/

81Nm?/

40

3-23

9,176kg/

1,274kg/

10,450Kg/

6,541kg/

65kg/

6,606kg/

17,056kg/

9,176kg/

1,274kg/

10,450Kg/

6,541kg/

65kg/

6,606kg/

17,056kg/
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3-24

8.578Nm%  x 9070, 700 | &245,603KY/
224
1585NmY  x S0, 70g | 1847020k
224
5.050NmY x 2208, 4o | 262707k
224
: 4,848J
BINMY  x o2, 40 /
224
10,360,178kJ/
- 11,550T kJ/
8,578NmY x S010, 1
224
: 2,547T KkJ
1,585NmY x 2 g /
224
- 2’71 17 2k
5,059Nm3/ X 3004)( 400 3,792kJ/
224
: 50,514kJ/
8INMY  x 230, 400
224
> 518,062kJ/
10,361,244kd/ x ——
14,0977 KJ/

3,282,368kJ/

10,360,178kJ/

T 502

2,713,792kJ/

14,097T kJ/

50,514kJ/

263,791kJ/

3,282,368kJ/

58

4,830kJ/

2,495,685kJ/




3-25

10,164Nm?3/

8,578Nm>3/

1,585Nm?/

502

F Nm®/

0.9842F Nm?®/

0.0158F Nm?®/

40
3-26
. 5,797,931kJ
8,578Nm3/ x %x 502 /
22.4
. 1,278,400k
1,585Nm?/ x @x 502 8,400kJ/
22.4
. 51.1F kJ/
0.9842F Nm® x 2908x 40
224
. 0.946F kJ/
0.0158F Nm3/ x 3352x 40
224
52.046F kJ/
7,076,331kJ/
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. 2,807,955kJ/
8,578Nm3/ x 2933x 250
22.4
. 606,227kJ/
1,585Nm?/ x 34%47x 250
. 391.6F kJ/
0.9842F Nm® x &le 300
4.82 7.368F kJ/
0.0158F Nm® x 348 x 300
224
5% (52.046 kJ/ 7,076,331kJ/ | 2.6023F kJ/
)x 5% 353,817kJ/
401.6F kJ/
3,767,999kJ/

52.046F kJ/ 7,076,331kJ/ 401.6F kJ/ 3,767,999kJ/
F 9,464Nm°/

3-27

9,176kg/
1,274kg/
10,450kg/
8,405kg/
84kg/
8,489kg/
18,939kg/
9,176kg/
1,274kg/
10,450kg/
8,405kg/
84kg/
8,489kg/
18,939kg/

(391.6F kJ/ 7.368F kJ/ 51.1F kJ/ 0.946F kJ/ )x 9,464
3,283,270kJ/
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3-28

10,164Nm?/

8,578Nm>/

1,585Nm?/

250

L/G 4L/Nm®

36,589kg/

50

2.095kJ/kg

3-29

9,176kg/

1,274kg/

10,450kg/

36,589Kkg/

47,039kg/

9,176kg/

1,274kg/

10,450Kg/

36,589kg/

47,039kg/

61




3-30

29.33

2,807,955kJ/

8,578Nm3/ x ———x 250
224
. 606,227kJ/
1,585Nm3/ x %x 250
224
36,589kg/ x 2.095x 50 3,832,698kJ/
7,246,880kJ/
. 614,590kJ/
8,578Nm3/ x %x 55
224
. 131,580kJ/
1,585Nm3/ x &&x 55
224
36,589kg/ x 2.095x T 76,654T kJ/
5% 362,344kJ/
* | 7246880k x
100
76,654T kJ/

1,108514kJ/

7,246,880kJ/
T 80.1

76,654T kJ/

1,108,514kJ/
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3-31
36,589kg/
80.1
50
2.095kJ/kg
F kag/
32
50
b.
3-32
36,589kg/ x 2.095x 80.1 |6,139,982kJ/
F kg/ x 4.19x 32 134.08F kJ/
134.08 F kJ/
6,139,982kJ/
36,589kg/ x 2.095x 50 3,832,698kJ/
F kg/ x 4.19x 50 209.5F kJ/
5% (134.08 F kJ/ 6.704 F KkJ/
306,999kJ/
6,139,982kJ/ )x S
216.204 F kJ/
4,139,697kJ/
134.08 F kJ/ 6,139,982kJ/ 216.204 F kJ/ 4,139,697kJ/
F 24,359g/
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3-33

36,589Kkg/
24,359Kkg/
60,948Kkg/
36,589Kkg/
24,359Kkg/
60,948Kkg/

(209.5F kJ/ 134.08F kJ/ )x 24,359 1,837,156kJ/

64



3-34

34%

10,164Nm%/

8,578Nm°/

1,585Nm?/

55

19.1kg/

50

2.095kJ/kg

1.8

20,182Nm?/

19,862Nm°/

320Nm3/

40

400,000kg/

83

88

28,087Nm?/

24,804Nm>/

3,283Nm?/

65




3-35

9,176kg/

1,274kg/

10,450Kg/

19.1kg/

25,572kg/

256Kg/

25,828kg/

400,000kg/

436,297.1kg/

33,659kg/

2,638kg/

36,297kg/

400,000kg/

436,297kg/
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3-36

. 14,590k
8.578Nm% 2918><55 614,590kJ/
224
. 131,580kJ/
1,585Nm3/ x 3381x 55
224
10,164Nm3/ x 5,664 57,568,896kJ
/
19.1kg/ x 2.095x 50 2,001kJ/
19.1kg/ x 45,252 864,313kJ/
1,031,405kJ/
19,862Nm°%/ x 29'08>< 40
22.4
. 19,154k
320NMY x o2, 49 9154k
22.4

400,000kg/ x 4.19x 83

139,108,000k
J/

199,339,939k
J/

. 59557 kJ
24.804NmY x 2.1 |3 /
224
. 367T k
2 283nmY x 3662, 1 | 5.367T ki
224

400,000kg/ x 4.19x 88

147,488,000k
J/

9%

(199,339,939kJ/
139,108,000kJ/ )x i
100

5,420,875kJ/

(57,568,896kJ/
864,313kd/ )x —
100

19,867,291kJ
/ 5.5MW

41,3227 kJ/

172,776,166k
J/

199,339,939kJ/
T 642

41,322T kJ/

172,776,166kJ/
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3.1.7

3-37
/
178,200 5,000kWx 24 x 330 / x45 [kW
178,200
/
1,824 38 x 12 /| x 4,000 /
26,529 205Ton/ + 0,85Ton/m®*+ 150m%/hax 330
/ x 50,000 /ha
15,918 205Ton/ + 0,85Ton/m3®*+ 150m3/hax 330
/ x 30,000 /ha
20,295 205Ton/ x 330 / x 300 /Ton
121 0.9m% x 24 /| x330 / x17 /m?®
5,781 22.6L/ x 24 /| x330 / x32.3
/L
95 22.6L/ x 24 /| x330 / x0.53
/L
52 800Lx 2 / x 323 /L
1 800Lx 2 / x 0.53 /L

1%

68




3.2

20

11

(1)

EU
60%

14% (14% ) 63%

11

69

23%

98%

35%

8%



12

1991

30-160%
400 KW ( )
1997 300 KW
25%
2001
EU 45 /ha
1,800 /ha 13
Salix (
) 90 50
ha 2002 7.5 ha
EU
14
Salix 4 40-50

15

12 2003 EU Best Practice in RES : Biomass Power in Sweden

13 NEDO
14 2003

935

70



(2)

90 12.5%
2010 10%

DEFRA ( Department for Environment, Food & Rural Affair )
Short Rotation Coppice ( SRC ) — Best

Practice Guidance ( ) 16
( Salix)
Melaleuca
7-18
(odt/ha/ 7))
600 — 1,200
(mm)
7%
( /ha) 12,000 —- 15,000 | 10,000 — 12,000
() 3 3-4
3-4

(1,000 — 2,000 /ha )

16 Short Rotation Coppice Best Practice Gidelines
17 odt : oven dry tonnes
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3)

FSSIV, JICA
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3.2.1

745,000ha

1943 14 ha ,
43% 1980 10,486,000ha,
422,000ha 11,608ha 32.1% 10
1990 8,430,000ha,
10,412,000ha 27.2%
1992 327
1995 28.1%
1995 2010 1943 43%
5 ha ( 661
1998
5 ha 2
3 ha
3-38 1998 2000
1998 2000
(ha) 9,444,000 9,675,700
(ha) 1,471,000 1,638,926
(ha) 10,915,000 11,314,626
33.2% 34.4%
2002 8 78

(commune)
( district )
( province )

1/25,000 - 1/10,000
1/50,000 — 1/25,000
1/100,000
1/1,000,000

73



3.2.2

1997 10 43%
1992
327 661
ha

661

661 ( Decision / Prime Minister ) 98/07/29
149 ( Decision / MARD )98/10/06

165 ( Decision / MARD )98/10/16

245 ( Decision / Prime Minister ) 98/12/21
28 ( Circular / MARD, MPI, MOF ) 99/02/03
28 ( Circular / MOF ) 99/03/13

187 ( Decision / Prime Minister ) 99/09/16
163 ( Decree / The Government ) 99/11/16
08 ( Decision / Prime Minister ) 01/01/11
178 ( Decision / Prime Minister ) 01/11/12
111 ( Decision / MARD ) 01/11/23

02 ( Decision / MARD ) 02/01/07

07 ( Decision / MARD ) 02/01/10

143 ( Decision / Prime Minister ) 02/01/14
10 ( Decision / Prime Minister ) 02/01/14
17 ( Decree / The Government ) 02/02/08
48 ( Decree / The Government ) 02/04/22
34 ( Decision / MARD ) 02/05/03

43 ( Circular / MOF ) 02/05/07

73 ( Decision / MARD ) 02/08/15

78 ( Decision / Prime Minister ) 02/08/28
93 ( Decision / MARD ) 02/10/28

120 ( Decision / MARD ) 02/11/21

21 ( Directive / Prime Minister ) 02/12/12
144 ( Circular / MARD, MPS, MOD ) 02/12/13
143 ( Decision / Prime Minister ) 03/07/14
86 ( Decree / The Government ) 03/07/18
90 ( Decision / MARD ) 03/09/04
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01 ( Decision / MARD ) 04/01/12

04 ( Decision / MARD ) 04/02/02

417 ( Decision / Prime Minister ) 04/05/07
19 ( Directive / Prime Minister ) 04/06/01
139 ( Decree / The Government ) 04/06/25
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(1)

661 ( Decision / Prime Minister ) 98/07/29
(the Steering Committee ) 1998 1 16
No0.07/1998/QD-TTg
( the Executive Committee ) MOF, MPI, ,
, GDLA ( General Depart of Land Administration ), MOSTE,
MARD
MARD MARD

149 ( Decision / MARD )98/10/06
MARD
245 ( Decision / Prime Minister ) 98/12/21

MARD

165 ( Decision / MARD )98/10/16
( the Permanent Office of the Executive
Committee ) (DFD)

661 ( Decision / Prime Minister ) 98/07/29
(the Project Executive Board) -PC
DARD DPI, DOF, DLA, ST ( State Treasury )

28 ( Circular / MARD, MPI, MOF ) 99/02/03 & 28 ( Circular / MOF ) 99/03/13
DARD

PC

661 ( Decision / Prime Minister ) 98/07/29
DARD

76



DFD( ) DFD

28 ( Circular / MARD, MPI, MOF ) 99/02/03 & 28 ( Circular / MOF ) 99/03/13
DFD

08 ( Decision/ Prime Minister ) 01/01/11

5,000ha PMB

5,000ha PMB

28 ( Circular / MARD, MPI, MOF ) 99/02/03 & 28 ( Circular / MOF ) 99/03/13

661 ( Decision / Prime Minister ) 98/07/29

661 ( Decision / Prime Minister ) 98/07/29
-PC

661 ( Decision / Prime Minister ) 98/07/29

28 ( Circular / MARD, MPI, MOF ) 99/02/03 & 28 ( Circular / MOF ) 99/03/13
(Project Supervising Authority)

144 ( Circular / MARD, MPS, MOD ) 02/12/13
MARD

77
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(2)

661 ( Decision / Prime Minister ) 98/07/29

MARD, GDLA -PC
MB (
MB RF( )
163 ( Decree / The Government) 99/11/16
08 ( Decision/ Prime Minister ) 01/01/11
70%
50%
163 ( Decree / The Government) 99/11/16
MB
-PC
661 ( Decision / Prime Minister ) 98/07/29
-PC  SFE( )
200
187 ( Decision / Prime Minister ) 99/09/16
SFE OB
163 ( Decree / The Government) 99/11/16
PC

30ha

79

PC

MB



-PC

661 ( Decision / Prime Minister ) 98/07/29
-PC 50

163 ( Decree / The Government) 99/11/16
50 70

661 ( Decision / Prime Minister ) 98/07/29
-PC

163 ( Decree / The Government) 99/11/16
PC

-PC

28 ( Circular / MARD, MPI, MOF ) 99/02/03 & 28 ( Circular / MOF ) 99/03/13

12

661 ( Decision / Prime Minister ) 98/07/29

178 ( Decision / Prime Minister ) 01/11/12
80%
30%
20%
85-90%

100% 0.6

80



78 ( Decision / Prime Minister ) 02/08/28

(commune) 1/25,000 — 1/10,000
(district) 1/50,000 — 1/25,000
( province) 1/100,000

1/1,000,000

81



3)

661 ( Decision / Prime Minister ) 98/07/29

2 ha

: 100
100
-PC

1.3% 6%

82

250

5
100
/ha
200

/ha (
/ha

8%

/ha

0.7%



(4)

661 ( Decision / Prime Minister ) 98/07/29
MB MARD P-PC
( ) P-PC

28 ( Circular / MARD, MPI, MOF ) 99/02/03 & 28 ( Circular / MOF ) 99/03/13
P-PC
MARD
1,600 /ha 600

DARD (Agriculture and Rural Development Department)

02 ( Decision / MARD ) 02/01/07
DANIDA

5 ha

83



)

661 ( Decision / Prime Minister ) 98/07/29

187 ( Decision / Prime Minister ) 99/09/16
SFE

20%
-PC
SFE

10%

1lha, 0.5ha
12

28 ( Circular / MARD, MPI, MOF ) 99/02/03 & 28 ( Circular / MOF ) 99/03/13
600
661

08 ( Decision/ Prime Minister ) 01/01/11

20%
60%
20%
0.5ha lha
10%
10%
2ha lha

84



(6)

17 ( Decree / The Government ) 02/02/08

50,000,000

85



3.2.3

(1)

11
8 30 490
ha 390 ha

1990

3-1 Moc Hoa 3-2

41
51

3-39
3-40
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3-39 18

(ha) % (ha) %

43,318 1.10 3,685 0.8

744,547 18.93 42,035 9.1

421,867 10.73 87,850 19.1

1,178,396 29.96 134,117 29.2

1,184,857 30.13 66,492 14.5

24,027 0.61 24,027 5.2

134,656 3.42 0 0

2,420 0.06 84,332 18.3

8,787 0.22 0 0

190,257 4.84 17,056 3.7

3,933,132 100 459,594 100

3-40 N ( - ha)
20

435,567 87,850 134,117 221,967 51.0

T.Giang 273,725 12,237 36,514 48,751 20.5

D.Thap 339,180 48,602 98,070 146,672 43.2

B.Tre 237,663 3,282 11,841 15,123 6.4

C.Long 395,410 38,063 63,267 101,330 25.6

H.Giang 612,680 5,826 187,386 | 193,212 31.5

An Giang 349,310 125,275 125,275 35.9

K.Giang 555,877 31,442 320,873 352,315 63.4

M.Hai 769,720 | 194,565 | 201,053 | 395,618 51.4

3,933,132 | 421,867 | 1,178,396 | 1,600,263 | 40.7

( ) 3 1
125cm (Sulfuric horizon)
(Sulfidic materials)
(Sulfidic
materials) “ "
“ ” 2
18 National Institute of Agriculture Planning and Projection ( 1990 )
19 National Institute of Agriculture Planning and Projection ( 1990 )
20 C.Long Vinh Long Tra Vinh H.Giang Can Tho

Soc Trang M.Hai Ca Mau Bac Lieu
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Kien Giang

21

Sam ( 1999 )2

Ca Mau

3-41

pH(H-0) Al Fe,0s S0,~

Dry soil | (meq/100g) | (mg/100g) ()
Eleocaris dulcis Cyperaceae 3.47-3.75 | 2.50-7.00 | 50-200 0.36-1.56
Lepironia arcticulata | Cyperaceae 3.27 4.38 284 0.64
Ischaemum indicum | Gramineae 3.18 3.55 | 2.25 4.75 25 58 0.24 0.40
Natural Melaleuca Myrtaceae 2.85 3.45 | 3.50 5.00| 105 468 | 0.24 1.13
Sceleria poeformis Cyperaceae NT NT NT NT
Xyris indica Xyridaceae NT NT NT NT

Ocm 30cm NT

21 Technology Guideline:For Melaleuca and Eucalyptus Afforestation on Acide

Sulphate Soil in The Mekong Delata, FSSIV & JICA(2002)
22 Sam, Do Dinh 1999:Evaluation of potential use of forest land in the

Mekong Delata.
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(2)

1990 Minh
Hai FSSIV ( Forest Science Sub-Institute of South Vietnam )
3-42
1989 2003
Minh hai ( Ca Mau )
3-42 23 24
1989 2003
1989 2003 1989 2003 % %
435 0.7 0.8 30.8 64.1 37.9 8,7 64.9 | 14.9
T.Giang 770 89.5 0.3 29.0 10.5 118.5 | 15.4 10.8 1.4
D.Thap 563 22 0 2.5 10.7 245| 4.3 10.7 1.9
B.Tre 349 1.3 1.0 8.9 4.3 102 | 2.9 5.3 1.5
C.Long 613 3.0 0.9 4.0 7.3 70| 1.1 8.2 1.3
H.Giang 248 0 0 11.8 16.4 11.8| 4.7 16.4 6.6
An Giang 234 2.2 0.6 8.5 11.9 10.7 4.6 12.5 5.3
K.Giang 386 0 49.9 4.3 61 4.3 1.1 61.0 | 15.8
M.Hai 225 2.7 0 5.7 | 107.8 83| 3.7 107.8 | 47.9
3,822 127.8 53.5| 105.4 294 233.2| 6.1 347.5 9.0
3-43
FSSIV
3-43 (1989 )#®
Land area| Mangrove Melaleuca Eucalyptus | Broad leaf | Other trees
(hilly land)
(ha) (ha)| () tha)l ()] (ha)] ()| (ha)] ()] (ha)] ( )
Long An 37,930 0%| 27,300 | 72%]|3,500 9% 0%|[ 7,130 | 19%
Minh Hai' 118,540 | 77,682 | 66%| 40,850 | 34% 0% 0% 8| 0%
Kien Ginag 24,494 [ 3,765 | 15%]| 20,729 | 85% 0% 0% 0| 0%
An Giang 10,192 0%| 7,990 | 78%]1,500 | 15%]| 702 7% 0| 0%
Hau Giang® 6,973 | 2,691 | 39%| 4,017 | 58% 0% 0%| 265| 4%
Dong Thap 11,755 0%| 11,755 | 100% 0% 0% 0 0%
Tien Giang 10,683 | 2,183 | 20%| 8,429 | 79%| 51 0% 0% 20| 0%
Cuu Long® 4,327 | 1,150 | 27% 200 5%| 200 5% 0%| 2,777 | 64%
Ben Tre 8,335| 6,031 | 72% 0 0% 0% 0%]| 2,304 | 28%
233,229 | 93,502 | 40%(121,270 | 52%]5,251 2%|[ 702 0% | | 5%

23 FIPI (1989)
24 Gtatistical Year Book 2003
% FIPI (1989)
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3m 3
26
3-44 27

Depth pH Depth pH

(cm) (KCL) (cm) (KCL)

0-20 3,70 0-30 3,73

20-40 3,42 30-50 3,47

40-80 3,12 50-80 3,32

80-100 2,98 80-100 3,13

110-150 2,74 100-150 2,34
%) (2004) 41p.
21 JICA
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3)

3-45 2003
72
32 ha
13 2000 2001
2 ha 2 ha
2003 6
3-45
2001 2002 2003
(ha) (ha) (ha)| (
Agriculture land
Food crop land ( ) 296,709 [ 299,337 | 297,133 | 66%
Multi-year tree land ( ) 6,791 6,201 6,190 1%
Grassland ( ) 168 12 15 0%
Garden ( ) 16,779 19,200 18,534 4%
( ) 320,447 | 324,750 | 321,872 | 72%
Water surface for
keeping aquatic creature ( ) 1,221 1,516 1,517 0%
Forest land 0%
Natural forest ( ) 1,355 105 115 0%
Planted forest ( ) 31,980 | 51,623 58,234 | 13%
Nursery land ( ) 2 0 130 0%
( ) 33,336 | 51,729 58,479 | 13%
Specially used land ( ) 22,381 | 29,237 30,247 7%
Land for housing ) 13,949 | 10,549 11,116 2%
Wasteland ) 53,531 | 31,508 25,890 6%
444,866 (449,288 | 449,122 |100%

28 FIP| (1989 )
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3.24

(1)

Melaleuca cajuputi

M. leucadendron

M. viridiflora

FSSIV

M. leucadendron

) M. leucadendron
Melaleuca( )
29
7
5cm  15cm
(Cajuputi oil Cineol 45 56
29 344 (1986)

92

)

( 15 30

5cm 15cm



(2)

1997 2000 FSSIV (JICA)

780ha

FSSIV

Melaleuca leucadendron

3~4

30 31

3-4 FSSIV

30

(2000 3 )
31 Agricultural Publishing House(2002):For Melaleuca and Eucalyptus
afforestation on acide sulphate soils in the Mekong dela
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(3)

32

Melaleuca cajuputi
M. leucadendron
M. viridiflora

25 ( 1~2cm 4 )
8 ( 30~50cm 4mm )
3-46

Soil Sand Coconut fiber Rice-husk charcoal
( ) ( )

2 1 2 1.5

1.5 0.5 2 0.7

1 3 NPK6kg P8kg

32 Agricultural Publishing House(2002):For Melaleuca and Eucalyptus
afforestation on acide sulphate soils in the Mekong dela
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10~30cm 40-80cm

5 6 11
12

15,000 20,000 /ha

1.0mx 0.7 1.0 x 0.5
7-10cm 15-20cm

20 30 80

NPK75 100kg/ha

2
3 3
4 6
7

( 4cmx 4.5 )

3-7 12ha
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4)

Trabala vishnou ( ) 3 1
Zeuzera coffea ( ) 3
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)

10-12m, DBH 25 -30cm

FSSIV 3-47 3-5

Melaleuca cajuputi M. leucadendron

20,000 /ha
1 3 5 7
2004 11 1
25m? DBH
2
3 M. cajuputi DBH M. leucadendron
7 M. cajupulti 150m3/ha M.
leucadendron 300m®ha M. cajuputi
M. cajuputi 3 M. leucadendron
Acacia hybrid
1600 /ha 7 100m®ha
A.hybrid 0.080 0.0160 3  A.hybrid
0.0625m°/
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3-47

Thanh Hoa Station, Thanh Hoa Dist., Long An

2004 11
20,000 /ha
M.c. M.I M.c. M.I. M.c. M.I. M.c. M.I.
1 1 3 3 5 5 7 7
/ha 18,240 | 18,840 | 17,360 | 16,720 | 15,840 | 14,480 | 15,280 | 14.160
cm 2.40 3.28 X X X X X X
DBH(1.2m) cm X X 2.87 4.17 451 6.45 5.47 7.25
m 1.95 2.03 3.81 491 6.17 7.53 7.01 8.79
% 91.2 92.4 86.8 83.6 79.2 72.4 76.4 70.8
M3/ha | V1 X X 29.6 71.4 | 100.3 | 214.2 | 157.1 | 313.8
V2 X X 27.9 68.9 94.1 | 211.5 | 150.3 | 309.3
M3/ha | V3 X X 23.2 55.9 785 | 167.8 | 123.1 | 245.8
va X X 21.9 54.0 73.7 | 165.7 | 117.8 | 242.3
V1: logVl =-5+0.673278 + 1.726305 x log D + 1.227196 x log H
V2 : 0.43482 x D2 x H/10,000
V3: V1 x 0.7835
V4: V2 x 0.7835

D=DBH (1.2m), H=

350
300

250

m 200
3150
100

—— M.Cajupti
—=&— M.[ eucadendron

w

3-5 M.cajupti

M.leucadendron

98




nw Zz2 0 IT O

Ash

58.7wt%-wet
10.0wt%-wet

49.6wWt%-dry
6.0wt%-dry
42.6wWt%-dry
0.2wt%-dry
0.08wt%-dry
0.34wt%-dry
1.2wt%-dry

0.85g/cm3
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3.25

2001
FSSIV  JICA

Information on Forest Science and Technology 2002 2

a.
b.
C.
d. 7 10
1998 1998
3,000VND 1,000VND

1,000 1,500VND/
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3-48 (2001 )
Types of | Length Top Wholesale Retail price | Ex-work price
products (m) diameter price (VND) (VND) (VND)
(cm)
Length 5 5 >5.5 >24,000 >25,000 >22,000
Length 4 4 >5.5 >21,000 >22,000 >19,000
Wooden pile 5
Type 1 4.8 4.5-5.4 18,000 19,500 16,500
Type 2 4.8 3.8-44 13,500 15,000 12,000
Type 3 4.8 3.5-3.7 9,000 10,000 8,000
Type 4 4.8 3.0-34 6,500 7,000 6,000
Wooden pile 4
Type 1 3.8 4.5-5.4 15,000 16,500 13,500
Type 2 3.8 3.8-4.4 11,000 12,500 10,000
Type 3 3.8 3.5-3.7 7,500 8,000 7,000
Type 4 3.8 3.0-3.4 5,500 6,000 5,000
Length 3
Type 1 2.7 4.5-5.4 4,000 4,500 3,500
Type 2 2.7 3.8-4.4 3,000 3,500 2,500
Type 3 2.7 3.5-3.7 2,700 3,000 2,300
Type 4 2.7 3.0-3.4 1,800 2,000 1,500
2000 21,100ha
2000 5,700ha 5,400
2,800 2,600
2007
2008 173,000ha
7 8,000 /ha
2008 198
Information on Forest Science and Technology 2002 2
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3-49

( ) | ( ) (D)
2001| 65,000,000 | 62,194,033 | 2,805,967 | 4.5%

2002 65,000,000 | 70,996,801 -5,996,801 |-8.4%
2003 78,000,000 | 80,197,194 -2,197,194 |-2.7%
2004 84,500,000 | 89,496,617 -4,996,617 |-5.6%
2005 91,000,000 | 98,514,029 -7,514,029 |-7.6%
2006 91,000,000 [105,954,264 | -14,954,264 |-14.1%
2007 105,000,000 [112,216,329 7,216,329 |-6.4%
2008 172,000,000 [116,848,799 | 55,151,201 47.2%
2009( 184,000,000 [119,451,059 | 64,548,941 54.0%
2010 184,000,000 |119,721,619 | 64,278,381 53.7%

2007 2008
60

a. FSSIV  JICA Cajuputi oil
Cajuputi Oil M.cajuputi
M.minor
1 3-6kg
b. MDF FSSIV
c. JICA
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FSSIV
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3.2.6

FSSIV

1 5ha

104

10ha
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3.2.7

(1)

1 380-640
/ha
200-300 /ha
3-50 ha
( VND15,700./USD )
A B A B C
1 2.5 2.5 10 6 7
(160) (160) (640) (380) (450)
2 5 1.5 0.6
(320) (95) (40)
3 1.5 0.3
(95) (20)
4 0 0
5 (0) (0)
6
I
3.5 3.5 5
(220) (220) (320)
2.5 2.5 18.5 12.5 12.9
(160) (160) (1,180) (800) (830)
ha 4,000
3-51
( VND15,700./USD )
7 /ha
A 70 — 100 ( 4,400 - 6,400)
B 35 -80 (2,200 —5,000)
Thanh Hoa PC 80 (5,000)
A 50 — 70 ( 3,200 — 4,400)
B 60 — 70 (. 3,800 - 4,400)
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(2)

Thanh Hoa ( )

Thanh Hoa
/ Freight ton

)

Tan Hing 35,000 (2.23)
Vinh Hung 33,000 (2.10)
Moc Hoa 25,000 (1.59)
Duc Hue 35,000 (2.23)
Tan Thanh 20,000 (1.27)
Thanh Hoa 20,000 ( 1.27)
(3)
3.2.5
/ha
(m) (cm) (
A 4.5 6-7 1,000 — 2,000 14,000 0.9
B 4.5 10 12,000 0.8
C 4.5 10 12,000 0.8
D 4.5 10 15,000 0.95
2,000-2,400
F (30% ) 12,500
A 4.5 3-5 5,000 9,000 0.57
4,000
F (55% ) 6,000 0.38
F 4.5 2 2,000 2,000 0.13
E 4.5 2-3 1,000 0.06
E 1,000
(15%)
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(4)

4500 /ha 4.5m 4cm ha
0.02 x 0.02 x 3.14 x 45 x 4500 =25.44 m3/ha
7,500 x 4,500 = 33,750,000 (2,150
1,500 /ha 4.5m 2cm ha
0.01 x 0.01 x 3.14 x 45 x 1500 =2.12m3/ha
1,500,000 (96 )
20,000 75% 15,000
3,000 lha
5,000 A, B
5,000 1,600 /ha
150m3
3,300 /ha 1,600 1,700 /ha
11.3

stake holders

ha 10
140 /

140 ( ) x 10 ( yx 7( ) =9,800 ( )
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3.2.8

A/R CDM COP9
ha
2002 4

cajupti
leucadendron

IUCN  The World Conservation Union
10022 Melaleuca quinquenervia

leucadendron
Melaleuca quinquenervia
50

23

22 JUCN H/P
23
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3.3 CDM

3.3.1
(1)
1997 COP3
CDM JI
( supplemental to domestic actions )
2001 COP7
Marakesh Accord CDM
2003 1
CDM PDD Ver.1 Ver.2
2003 COP9 CDM
CDM PDD Ver. 01
55
55%
90
2005 2 16
CDM
3
2004 12 COP10 CDM

109

2004

1990

EB CDM



(2) (CDM JI ET)
CDM JI ET
Emission Trading ET
(CDM Jl )
ET EU
CDM/JI
Prototype Carbon Fund PCF Community
Development Carbon Fund CDCF Bio Carbon Fund BCF
3
PCF
PCF CDCF BCF
(CDM  JI) ( CDM (CDM JI)
2000 1 2003 7 2004 5
180 39.6 15
JBIC
1990

6%
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Emission Reduction Purchasing Tender ( ERUPT ) Certified
Emission Reduction Purchasing Tender ( CERUPT )
JI ERU CDM CER

CERUPT
ERUPT ERUPT 2004 10 5

EU

EU 2005
( EU Emission Trade System : EUETS)

CDM, JI
EUETS
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3.3.2

1994 11 UNFCCC 1998 12
2002 9 CDM
(1) NSS
CDM NSS National Strategy Study on
CDM
2002
NSS CDM GHG
GHG CDM
CDM 5
2002 NSS 2003
2004
NSS
1994 GHG CO2
25.6Mt 3.8Mt 52.4Mt 19.4Mt
2.6Mt 103.8Mt 2020
3-52 GHG
MtCO2
1994 2000 2010 2020
25.65 49.97 117.28 232.29
19.38 4.20 -21.70 -28.40
52.45 52.50 53.39 64.70
97.48 106.67 148.97 268.59
GHG
15 3 3 21
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2002

2008 100MW
2001-2010 GHG CO2 2,613kt-CO2
1kw USD1,600
1t CO2 1.81
CDM DNA CNA
NSS 2003 3 DNA
Ministry of National Resource and Environment MONRE
UNFCCC
CDM MONRE MPI
MOST MOl MARD MOT
CDM
3
interrelation of sustainable development SD commercial
viability CV
21 GHG
3-53 GHG
Cv CVv CVv CVv
SD SD SD SD

113




(2)

CDM

PDD
CNA CDM National Authority CDM
EB PDD CDM OE
PDD
PDD CNA CDM CNCEB
2 4 9 PDD
CNCEB CNA PDD MONRE
MONRE CDM EB
verification certification CER
issuance
CDM
HD

Out

Priority criteria

OK

Approved
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(3) Capacity Building

“ CDM Capacity Development” 2002 9
CDM
(NOCCOP) 2002
2003 2005
CDM
Hoang Manh Hoa, CAN
CDM Capacity Development
Bui Huy Phung, Vietnam Academy of Science and
Technology
CNA Capacity Development
Nguyen Mong Cuong, MONRE
CDM Capacity Development
Nguyen Tien Nguyen, RCEE
Capacity Building
Pham Khanh Toan, IE.
CDM
Nguyen Mong Cuong, MONRE
6 5
a.
b. NGO
C. CDM
d. URC AIT
e.
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(4)

CDM DNA

Rang Dong Oil Field Associated Gas
Recovery and Utilization Project

Thu Duc Power Plant Unit 3 Fuel
Switch Model Project

Ho Chi Minh Landfill Gas Project

Wind + Diesel hybrid electricity project
in Phu Quy lIsland

CDM 2004 3 24-26
13 CDM A
2004 4 15 3 CDM
1
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4.1

3
2
Thanh Hoa  Thuan Nghia Hoa
250ha
TAN DONG THUAN NGHIA HOA
200ha 250ha
2010 2010
N62 National Highway No2 (N2)
5 2008
Tan An 15km HCMC 65km
Sg Vam Co Tay Sg Vam Co Tay
boat 1000-2000t An Xuen
boat 500t
40ha
N62
80MVA
22kv
250-300m
Thanh Hoa
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DOl

Thanh Hoa

4-1 Tan Dong 4-2 Thuan Nghia hoa
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4.2

4-2

4.2.1
4-1
4-1
MPa
1 0.2
2 0.6
3 0.6
4 0.7
5 380 3 50
6 220 1 50
7 220 3 50
4-2
1 m3/ 0.9
2 L/ 22.6
3 L 800
4 Nm3/
5 KW 80%
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4.2.2

1 24 330 4-1
(1)
4
4
4 3 5
38
| | | |
1 2 3 4
10
11
9 12
| | | |
5 6 7 8
13 17 21 25
14 18 22 26
15 19 23 27
16 20 24 28
4-1
(2)
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4.2.3

1 250m3 330 83,000m3
7 melaleuca cajuputi ha 150m3 550ha
melaleuca 7 3,850ha
7
5-10
JICA | FSSIV
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4.2.4

5.5MW 0.5MW 5.0MW
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4.3

CDM
4.3.1
(Long An) 1
10m
4-2
55%
SRTM DEM
%
i
- l-lull-w-:l | S s =
4-2 SRTM Om 100m
4-3 1989
Landsat/TM GeoCover 1990 Earthsat
4-4
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4-3

Long-An 16 January, 1989 (GeoCover)

Rl

[} L LiEE R

Pkl

:.._' (Lt HEE [IE Rk SR | AT
—

=y

=1
I'.::i..:' i i i i ] [
S~y s

L 4 ] 1 i
. Wl Sacaba 1550000

Earthsat GeoCover
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1989
Landsat/TM 2000 Landsat/ETM+ 2002
ASTER Tan Thanh
4-5 1989 2000

4-6 1989 Landsat/TM
Earthsat GeoCover ( ) 2000 Landsat/ETM+
1989 « )
2000 1989
4-7 2002 ASTER
1989 ( )
1989 1,382ha 2002

7,484ha

4-5 Tan Thanh ( 1989 2000 )
Landsat- TM/ETM+ R=Band4, G=Band3, B=Band?2)

126



4-6 Tan Thanh
( 1989 2000 1989 )

4-7 Tan Thanh 2002
ASTER R=Band3, G=Band2, B=Band1l
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4.3.2

CDM
Shrub

tenure

(1)

tenure

(2)

(

50ha x 7

128
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350ha

25%

75m3/ha



4.4 CDM

4.4.1 CDM (
(1)
CDM 15MWe
5MWe
CDM 3
CDM appendix B Version 04
I.D.

appendix

6. For a system where all fossil fuel fired generating units use
fuel oil or diesel fuel, the baseline is the annual kWh generated
by the renewable unit times an emission coefficient for a modern
diesel generating unit of the relevant capacity operating at
optimal load as given in Table 1.D.1.

7. For all other systems, the baseline is the kWh produced by
the renewable generating unit multiplied by an emission
coefficient (measured in kg COZ2equ/kWh) calculated in a
transparent and conservative manner as;

(a) The average of the “approximate operating margin” and
the “build margin”, where :

(i) The “approximate operating margin” is the weighted
average emissions (in kg CO2equ/kWh) of all
generating sources serving the system, excluding
hydro, geothermal, wind, low-cost biomass, nuclear
and solar generation;

(i The “build margin” is the weighted average
emissions
(in kg CO2equ/kWh) of recent capacity additions to
the system, which capacity additions are defined as
the greater (in MWh) of most recent 20% of existing
plants or the 5 most recent plants.,

OR

(b) The weighted average emissions (in kg CO2equ/kWh)
of the current generation mix.

33 UNFCCC
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operating margin build margin

SSC-PDD Version 01

B.3. Description of how the anthropogenic GHG emissions by
sources are reduced below those that would have occurred
in the absence of the proposed CDM project activity

CDM Appendix B Attachment A

Attachment A to Appendix B

1. Project participants shall provide an explanation to show
that the project activity would not have occurred anyway due to
at least one of the following barriers :

(a) Investment barrier : a financially more viable alternative to
the project activity would have led to higher emissions;

(b) Technological barrier : a less technologically advanced
alternative to the project activity involves lower risks due to the
performance uncertainty or low market share of the new
technology adopted for the project activity and so would have
led to higher emissions ;

(c) Barrier due to prevailing practice : prevailing practice or
existing regulatory or policy requirements would have led to
implementation of a technology with higher emissions ;

(d) Other barriers : without the project activity, for another
specific reason identified by the project participant, such as
institutional barriers or limited information, managerial
resources, organizational capacity, financial resources, or
capacity to absorb new technologies, emissions would have
been higher.
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Appendix B ID

GHG
GHG

(2)

2 Project Participant

Project participants shall select a crediting period for a purposed
project activity from one of the following alternative approaches:

(@) A maximum of 7 years which may be renewed at most 2
times, provided that, for each renewal, a designated operational
entity determines and informs the executive board that the
original project baseline is still valid or has been updated taking
account of new date where applicable; or

(b) A maximum of 10 years with no option of renewal.

(3)

CDM

9. Monitoring shall consist of metering the electricity generated
by the renewable technology. In the case of co-fired plants,
the amount of biomass input and its energy content shall be
monitored.
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(4) GHG

GHG

operating margin build margin
Operating margin
3 (2000, 2001, 2002 )
a. 2000 *
IPCC co2
(%) (KTOE)
(GWh) (kgCO2/k
Wh) (KT-CO,)
4355 41.75% 897 0.2021 2108.78
3135 22.37% 1205 0.3541 4962.15
2610 31.61% 710 0.2788 2301.91
1893 31.18% 522 0.2669 1620.21
11,993 2924 10,993.06
2000 (kgCO,equ/kWh)
Kao0o = 10993.06/11,993 = 0.9166kgCO,/kWh
b. 2001 *°

34 V-Master plan of electricity expansion( 2000-2010)-Electricity of
Vietnam( Corporation).
National Project on Strategy & Policy for Sustainable Energy Development
-KHCN-09( 1996-2000)

35 V-Master plan of electricity expansion( 2000-2010)-Electricity of
Vietnam( Corporation).
National Project on Strategy & Policy for Sustainable Energy Development-
KHCN-09( 1996-2000)
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IPCC Cco2
(GWh) (%) (kTOE)
(kgCO2/k

Wh) (KT-CO»)

4467 43.21% 889 0.2021 2089.98

3219 22.38% 1237 0.3541 5093.93

2923 30.17% 833 0.2788 2700.70

1976 30.67% 554 0.2669 1719.53

12,585 3513 11604.13

2001 (kgCO,equ/kWh)

K2001 = 11,60413/12,585= 0.9221 kQCOZ/kWh

c. 2002 3¢
IPCC co2
(GWh) (%) (KTOE)
(kgCO2/k
Wh) (kT-COy)
8337 39.83% 1800 0.2021 4231.67
4878 22.08% 1900 0.3541 7824.14
2663 30.17% 759 0.2788 2460.78
1724 28.67% 517 0.2669 1604.69
17,602 4976 16121.28
2002 (kgCO,equ/kWh)

Kao02 = 16,121.28/17,602= 0.9159 kgCO,/kWh

operating margin 2000 2002 3
K1= 0.9159 kgCO,/kWh

Build Margin
5

36 V-Master plan of electricity expansion( 2000-2010)-Electricity of
Vietnam( Corporation).

National Project on Strategy & Policy for Sustainable Energy Development
-KHCN-09( 1996-2000)
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(GWh)
(MWh)
2003 2004 2005
Pha Lai Il 600 2002 3627 3627 3627
Na Duong + Cao
Ngan 200 2004 0 605 1290
Phu My 2.2 & 3 1440 2003 2478 7435 9462
Ca Mau 720 2005 0 0 1261
Can Don 72 2003 266 266 266
6371 11933 15906
3 34,210.00 GWh
(%) Co2
( ton-C0O2)
‘03 ‘04 ‘05 ‘03 ‘04 ‘05 ‘03 ‘04 ‘05
Pha 1,614 | 1,614 | 1,614 | 27.60 | 27.60 | 27.60 | 4.65 4.65 4.65
Lai ll
Na 0 314 629 - 23.67 | 25.19 | 0.00 0.91 1.81
Dunon
g +
Cao
Ngan
Phu 644 1,933 | 2,460 | 39.85 | 39.85 | 39.85 | 1.26 3.77 4.80
My Il
Ca 0 0 252 - - 51.84 | 0.00 0.00 0.49
Mau
Can 0 0 0 - - - 0 0 0
Don
591 |9.33 | 11.76
3 26.99MT-CO2

Pha Lai Il, Na Duong Kton Phu My 2.2 & 3, Ca
Mau, Can Don M.m3

build margin
K2 = Ks most recent plant = 26.99MTC0O2/34.21TWh
= 0.7891 kgCO,/kWh

Operating margin build margin
Kpasetine = 0.5*(K1 + K2) = 0.5%(0.9159 + 0.7891) = 0.8525 kgCO,/kWh

GHG
5,000(kWh) x 24 x 330 x 0.8525kgCO2/KWh = 33,759,000kg/
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GHG

GHG
GHG

CF diesel X D diesel *x (| engine X H X D)

CF diesel 87 kg CO2/kg |3.2
D diesel 38 kg/l 0.820/0.87039
| engine Liter/ 22.6
H 24
D 330
GHG

3.2x (0.820/0.870)x (22.6x 24x 330) = 3.2x 0.94x 178,992 = 538,408kg/

Co2
GHG

CF diesel X D diesel *X (| gasifier X F gasifier)

CF diesel 5 kg CO2/kg |3.2

D diesel 6 kg/l 0.820/0.8707
| gasifier 1 Liter 800

F gasifier / 2

37 Revised 1996 IPCC Guidelines for National Greenhouse Gas Investorries
38 Petrolimex
39 15
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GHG
3.2x (0.820/0.870)x (800x 2) = 3.2x 0.94x 1,600 = 4,813kg/

GHG
GHG
GHG
33,759,000 (538,408 + 4,813) = 33,215,779kg 33,216ton
7

33,216ton x 7 =232,512ton CO2

)

(6)
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4.4.2

(1)

CDM ( )

A/R CDM ( )

CDM

“Afforestation” is the direct human-induces conversion of land that
has not been forested for a period of at least 50 years to forested
land through planting, seedling and/or the human-induced
promotion of natural seed sources.

“Reforestation” is the direct human-induced conversion of
non-forested land to forested land through planting, seedling
and/or the human-induced promotion of natural seed sources, on
land that was forested but that has been converted to non-forested
land. For the first commitment period, reforestation activities will be
limited to reforestation occurring on those lands that did not
contain forest on 31 December 1989.

1989 12

(Landsat/TM) CDM

CDM
FCCC/SBSTA/2003/L/27
Designated National Authority EB
Melaleuca

8. A Party not included in Annex | may host an afforestation or
reforestation project activity under the CDM if it has selected and
reported to the Executive Board through its designated national
authority for CDM :

(a) A single minimum tree crown cover value between 10 and
30 per cent ; and

(b) A single minimum land area value between 0.05 and 1 ha ;
and

(c) A single minimum tree height value between 2 and 5m.
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(2)

CDM CDM-EB

CDM-AR-PDD Version 01
CDM

AR CDM

B.3. Description of how the actual net GHG removals by sinks
are increased above those that would have occurred
in the absence of the registered A/R CDM project activity

(3)

Guidelines for completing CDM-AR-PDD, CDM-AR-NMB and CDM-AR-NMM
Glossary of A/R CDM terms

Crediting period — fixed

“Fixed crediting period” is one of 2 options for determining the
length of a crediting period. In the case of this option, the length
and starting date of the period is determined once for an A/R CDM
project activity with no possibility of renewal extension once the
proposed A/R CDM project activity has been registered. The length
of the period can be a maximum of 30 years for a proposed A/R
CDM project activity.

Crediting period — renewable
“Renewable crediting period” is one of 2 options for determining
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(4)

2003

the length of a crediting period. In the case of this option, a single
crediting period may be of a maximum of 20 years. The crediting
period may be renewed at most 2 times ( maximum 60 years ),
provided that, for each renewal, a designated operational entity
determines that the original project baseline is still valid or has
been updated taking account of new data, where applicable, and
informs the Executive Board accordingly . The starting date and
length of the first crediting period ahs to be determined before
registration.

COP9 CDM

( Temporary CER) ICER ( Long-term CER))

UNFCCC/SBSTA/2003/L.27

ICER

Provisions governing tCER

41. A Party included in Annex | may use tCERs towards meeting
its commitment for the commitment period for which they were
issued. tCERs may not be carried over to a subsequent
commitment period.

42. Each tCER shall expire at the end of the commitment period
subsequent to the commitment period for which it was issued. The
expiry date shall be included as an additional element in its serial
number. An expired tCER may not be further transferred.

43. Each national registry shall include a tCER replacement
account for each commitment period in order to cancel AAUSs,
CERs, ERUs, RMUs and/or tCER for the purpose of replacing
tCER prior to expiry.

44. A tCER that has been transferred to the retirement account or
the tCER replacement account of a Party included in Annex | shall
be replaced before its expiry date. To this end, for each such tCER,
the concerned Party shall transfer one AAU, CER, ERU, RMU or
tCER to the tCER replacement account of the current commitment
period.

Provision governing ICERs

45. A Party included in Annex | may use ICERs towards meeting
its commitment for the commitment period for which they were
issued. ICERs may not be carried over to a subsequent
commitment period.

46.Each ICER shall expire at the end of the crediting period or.
where a renewable crediting period is chosen in accordance with
paragraph 23(a) above, at the end of the last crediting period of the
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project activity. The expiry date shall be included as an additional
element in its serial number. An expired ICER may not be further
transferred.

47. Each national registry shall include an ICER replacement
account for each commitment period in order to cancel AAUSs,
CERs, ERUs and/or RMUs for the purpose of :

(a) Replacing ICERSs prior to their expiry date ;

(b) Replacing ICERs where the certification report to the
designated operational entity indicates a reversal of net
anthropogenic greenhouse gas removals by sinks since the
previous certification;

(c) Replaceing ICERs where the certification report has not
been provided in accordance with paragraph 33 above.

48. 50.
(5)
Landsat/TM
ETM+ Terra/ASTER SPOT/HRV
4-8 4-9 1989
2000 Landsat/TM ETM+ 4-10
1989 2000
4-3 1989 2000 2000
1989 4-4
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Frisl 11 AT TR e T all I’

"
[ 1 1] ™ = Ty “
A 1
= il | (1] b 1] ) i y
Amnl® = Rl R

Band? = Qroen ) Vb Sk | a1

Hand]l = Hlue
4-8 1989
Landsat/TM R=Band3, G=Band2, B=Band1l

Long-An 2 August, 2000 (ETM +)

RO -k L gl L ) Ll -

) | .II PV _ = "EII..
amit = fted Ek ! ;. , ” y m

Hainl? = Cireen N tilgy e |
Bamll = e
4-9 2000
Landsat/ETM+ R=Band3, G=Band2, B=Bandl

141



Long-An 1989 - 2000 Forest Change

4-10
2000 1989 -GeoCover -
4-3 1989 2000
1989 2000
(ha) | % ha %
For est 20,962.0 4.71% 40,583.3 9.12%
Shrub 102,825.7 23.11%
Wetland Par manent 16,716.8 3.76%
Agri_General 4,710.6 1.06%
Agri_Paddy 219,724.3 49.39%
Water 7,150.3 1.61%
372,089.8 444866
4-4 2000 1989
1989 (ha)
For est 7642.3 18.83%
Shrub 10566.0 26.04%
Agri_General 275.5 0.68%
Agri_Paddy 19927.4 49.10%
Wetland Par manent 1916.3 4.72%
Wetland M angrove 1.6 0.00%
Water 247.2 0.61%
Cloud 7.0 0.02%
40583.3
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(6)

(1)

CDM

(8)

CDM

GHG

IPCC GPG

E.1. Documentation on the analysis of the environmental
impacts, including impacts on biodiversity and natural ecosystem,
and impacts outside the project boundary of the proposed A/R
CDM project activity :

E.2. If negative impacts are considered significant by the project
participants or the host Party, a atatement that project
participants have undertaken an environmental impacts
assessment, in accordance with the procedures required by the
host Party, including conclusions and all references to support
documentation :

E.3. Description of planned monitoring and remedial measures
to address significant impacts referred to in section E.2. above.

G.1. Brief description how comments by local stakeholders have
been invited and complied

G.2. Summary of the comments received

G.3. Report on how the account was taken of any comments
received
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(9)

PDD

CDM CDM

F.1. Documentation on the analysis of the socio-economic
impacts outside the project boundary of the proposed A/R CDM
project activity :

F.2. If negative impacts are considered significant by the project
participants or the host Party, a statement that project participants
have undertaken a socio-economic impacts assessment, in
accordance with the procedures required by the host Party,
including conclusions and all references to support
documentation :

F.3. Description of planned monitoring and remedial measures
to address significant impacts referred to in section F.2. above.

FCCC/SBSTA/2003/L.27 Appendix B PDD

(k) Socio-economic impacts of the project activity :

(i) Documentation on the analysis of the socia-economic
impacts, including impacts outside the project boundary of the
proposed afforestation or reforestation project activity inder CDM.
This analysis shoud include, where applicable, information on,
inter alia, local communities, indigenous people, land tenure,
local employment, food production, cultural and religious sites,
access to fuelwood and other forest products;

(i) If any negative impact is considered significant by the
project participants or the host Party, a statement that project
participants have undertaken a socio-economic impact
assessment, in accordance with the procedures required by the
host Party, including conclusions and all references to support
documentation.
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4.5

30% 70%
30%
2/3

20
limited recourse
JBIC
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4.6

(1)

(2)

3)

10-20%

(4)

security

()

(6)
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(1)

5-1
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-5.05%
b.
(4,45,56,7,8 [KW)
5-2
4 45 5 6 7 8
IRR 722 | 505 | -3.12 0.21 1.43 4.12
b.
(0 500, 1000, 1,500, 2,000 /m3)
5-3
2,000 1,500 1,000 500 0
IRR - -17.07 -5.05 -9.76 -1.36
C.
(0, 500, 1,000, 1,500, 2,000 /ton-CO2)
5-4
0 500 1,000 1,500 2,000
IRR -6.85 -5.05 -3.41 -1.91 -0.53
d.
(0, 33, 50, 66, 100% )
5-5
0% 33% 50% 66% 100%
IRR -5.05 -0.55 2.99 8.02 50.39
e.
(50, 60, 70, 80, 90 100% )
5-6
100% | 90% 80% 70% 60% 50%
IRR 772 | -6.87 | -5.98 | -5.05 | -4.07 | -3.05
-5.05%
RPS 9-11
10
CDM
5 33% 1,000 /CO2-

149



150



()

10%
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) x 20% x 44/12 =198ton-CO2
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5.2

Thanh Hoa Tan Hung 2

Thanh Hoa 47,000ha
18,000ha Tan Hung
50,000ha 14,000ha
4,800ha Thanh Hoa
Thanh Hoa Tan Hung Vinh Thanh
5-7
5 8 2
6-11 11-15 100%
16-22 33 20
Tan Hung 4 8% 3
Thanh Hoa 20%
Thanh Hoa  Thanh Hoa 40%
40 50 Thanh Hoa 41  Tan Hung
53
Thanh Hoa Tan Hung 70%
Thanh Hoa
5ha 15ha 10ha 10ha
6,000,000 385 1,000,000 5,000,000
64 320 33,000,000 2,115
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0%
4 8

1lha Thanh Hoa
4,000,000 256 Tan Hung 3,000,000 192

5-1 Thanh Hoa 5-2
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5-7

Thanh Hoa Tan Hung
15 10
/ 5 4.9
15 10
14 9
46 30
0 0
0 0
0 0
0 0
0 0
58.7% 46.9%
41.3% 53.1%
0 -15 28.0% 26.5%
16-22 25.3% 28.6%
23-40 18.7% 18.4%
40-60 25.3% 16.3%
61 2.7% 10.2%
64.8% 66.7%
0% 5.6%
9.3% 8.3%
0% 2.8%
25.9% 16.7%
0% 0%
80.0% 91.8%
17.3% 4.1%
2.7% 4.1%
46.7% 25.0%
13.3% 75.0%
40.0% 0%
60.0% 80.0%
40.0% 20.0%
16-22 0% 0%
23-40 33.3% 20.0%
41-60 60.0% 50.0%
61 6.7% 30.0%
73.3% 90.0%
26.7% 10.0%
0% 0%
20.0% 80.0%
ha 2.5 3.6
ha 4.0 6.0
ha 1.5 1.5
46.7% 0%
ha 2.8 -
ha 5.0 -
ha 1.0 -
100.0% 70.0%
ha 7.4 3.4
ha 20.0 7.0
ha 1.0 1.0
1,000,000VND (US$64) 13.3% 20.0%
5,000,000VND (US$320) 46.7% 80.0%
10,000,000VND (US$640) 20.0% 0%
10,000,000VND (US$640) 20.0% 0%
0% 13.3% 71.4%
25% 20.0% 0.0%
50% 20.0% 28.6%
75% 20.0% 0%
99% 20.0% 0%
100% 6.7% 0%
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53

531

LEP : Law on
Environmental Protection 18
17
Government
Decree No0.175/CP 9 20
DONRE
3 kw
5.5MW
DONRE
Circular

No0.490/1998/TT-BKHCNMT

Registration for Securing
Environmental Standards
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53.2

LEP LEP
1993 1994 1 10
7 55
1995
TCVN 5-8
TCVN
5.8 12

Law on Environmental Protection

Government Decree N0.175/CP on Providing Guidance for the Implementation of the Law on
Environmental Protection
Government Decree N0.175/CP

Government Decree N0.26/CP on Sanctions Against Administrative Violations in Environmental
Protection
Government Decree N0.26/CP

Circular Letter of Guidance on Setting Up and Reviewing the Environmental Impact
Assessment(EIA) Report for Investment Projects (N0.490/1998/TT-BKHCNMT)

Circular
N0.490/1998/TT-BKHCNMT

Regulation on Hazardous Waste Management (Decision N0.155/1999/QD-TTg)
Decision N0.155/1999/QD-TTg

TCVN 5937-1995 : Air quality-Ambient air quality standards
TCVN 5937-1995

TCVN 5938-1995 : Air quality-Maximum allowable concentration of hazardous substances in
ambient air
TCVN 5938-1995

TCVN 5939-1995 : Air quality-Industrial emission standards-Inorganic substances and dusts
TCVN 5939-1995

TCVN 5940-1995 : Air quality-Industrial emission standards-Organic substances
TCVN 5940-1995

TCVN 5942-1995 : Water quality-Surface water quality standards
TCVN 5942-1995

TCVN 5943-1995 : Water quality-Coastal water quality standards
TCVN 5943-1995

TCVN 5944-1995 : Water quality-Ground water quality standards
TCVN 5944-1995

TCVN 5945-1995 : Industrial waste water-Discharge standards
TCVN 5945-1995

1 VIETNAM ENVIRONMENT PROTECTION AGENCY (VEPA) http://www.nea.gov.vn/English/index.asp
2 Directorate for Standards and Quality http://www.tcvn.gov.vn/en/
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5.3.3

DARD
DOI

5-9 DARD 5-10 DOl
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5-9 DARD

2004/12/29

TRAN MINH TUNG

Agricultural and Rural Development Department (DARD)

Vice Director

PC
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HIV

3)
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5-10

DUONG VAN HOANG THANH

The Industrial Department (DOI)

Acting Director

DOl

2004/12/12

2)

HIV
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Thanh Hoa
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6.1

SSC PDD

CONTENTS
A. General description of project activity
B. Baseline methodology
C. Duration of the project activity / Crediting period
D. Monitoring methodology and plan
E. Calculation of GHG emission reductions by sources
F Environmental impacts
G Stakeholders comments
Annexes

Annex 1: Information on participants in the project activity

Annex 2:  Information regarding public funding
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A. General description of project activity

Al Title of the project activity:

Wood Biomass Power Generation Project in Long An, Vietnam

A.2 Description of the project activity:

The project involves the construction and operation of a power plant in Long An province, in
the Mekong Delta region of South Vietnam, with 5.5 MW gross generating capacity. Thisis a
wood biomass power generation project and the fuel is Melaleuca wood. 5 MW of eectricity
generated by the project will be sold to the national grid under a power purchase agreement with
Power Company No.2, which is aregional transmission company under Electricity of Vietnam
(EVN).

5.5MW

5MW  EVN
PC2

EVN is a state owned company and therefore it used to be responsible for amost the entire
power sector in Vietham. Then power market has been opening to IPPs and BOT
(Build-Operate-Transfer) power plants, and the amount of electricity provided from foreign
investors owned BOT power plants and sugar factories is increasing. However, power supply
does not seem enough considering high electricity demand due to the economic growth in
Vietnam, the frequent power failures and unelectrified households in rura areas. This biomass
power generation project will make a small contribution to meet electricity demand in rural area,
besides this will meet the long-term energy planning till 2020, which is saying “biomass
energy-used power is about 300 MW”.

EVN
IPP BOT
BOT

2020
300MW

Melaleuca is an evergreen arbour, which belongs to the Myrtaceae family, and it is distributed
widely through Asia tropic zone and the north of Australia. Since Melaleuca can grow on acid
soil, the Vietnamese government has encouraged Melaleuca afforestation in Long An province.
Because about a half of Long An province is covered by acid soil and therefore it has been
difficult to cultivate agricultural products there. Nowadays, a lot of farmers engaged in
Melaleuca afforestation and approximately 64,000ha of Melaleuca forests exist in Long An
province. However demand for Melaleuca woods as construction materials is not as high as
expected, therefore it discourages farmers from planting Melaleuca. People’'s Committee of
Long An Province has been seeking good solutions to stimulate Melaleuca market and therefore
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this project has been planed.

64,000ha

The purpose of the project is to contribute to sustainable development in the region and the
country, and prospective contributions are followings:

Provide electricity to local residentsin rural area

Assist to encourage afforestation

Create new employment opportunities at the power plant

A3 Project participants:

People’s Committee of Long An Province: Project owner
Own and run the power plant.

Power Company No.2: Electricity purchaser
Purchase electricity sent to the grid under a power purchase agreement.
Power Company No.2:

Sojitz Resear ch Institute, Ltd. (SRI): Investor and carbon credit owner
Will establish a fund to invest in the project and acquire the carbon credits from this

project
SRI is also the CDM advisor to the project.
(SRI): CER
CER
SRI CDM

The official contact for the CDM project activity will be People’'s Committee of Long An
Province.
CDM
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A4 Technical description of the project activity:
A.41 Location of the project activity:
A.4.1.1 Host country Party(ies):
Socialist Republic of Vietham
A.4.1.2 Region/Sate/Province etc.:

Long An province

Figure 1: Geographical position of Long An province

A.4.1.3 City/Town/Community etc:
Thanh Hoa district
A.4.1.4 Detailed description of the physical location, including
information allowing the unique identification of this project activity
(max one page):
The power plant will be located in Thuan Nghia Hoa Industrial Zone, which will be set up in

Thanh Hoa district in Long An province. Long An province is at the north-east end of Mekong
Deltaregion in south Vietnam, and it adjoins Ho Chi Minh City.
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Thuan NghiaHoa

Thuan Nghia Hoa Industrial Zone will be directly connected with Ho Chi Minh City by
National Highway No.2 (N2), which is under construction at present. Besides, the industrial
zoneis planed along a cannel, therefore water transportation of fuel is available.

Thuan NghiaHoa 2 N2

A.4.2 Typeand category(ies) and technology of project activity

Type: Type | — Renewable Energy Projects
I
Category: I.D. — Renewable electricity generation for agrid
I.D.

Technology of project activity

The project technology includes the biomass gasification system and the electric power
generation system. The power plant generates the pyrolysis gas (pyro-gas) by gasifying the
wood chips (Melaleuca wood), and the pyro-gas is sent to the gas engine in which the electric
power is generated by incinerating the pyro-gas. The project produces renewable energy from
biomass and the total generation capacity is 5.5 MW, which is below the 15MW, therefore the
project falls within the small scale rating and classified into section ID of Appendix B of the
simplified modalities and procedures for small-scale CDM project activities. SMW of electricity
generated by the project will be supplied to the national grid and will be transmitted to third
parties (industrial or domestic) viathe national grid.

55MW 15MW
CDM CDM
Appendix B ID 5MW

A.4.3 Brief statement on how anthropogenic emissions of greenhouse gases
(GHGSs) by sources areto bereduced by the proposed CDM project activity:

The project results in a reduction of 33,216 tonnes of CO2 per annum. Because the CO2 neutral
biomass based power supplied to the electricity grid replaces CO2-emitting fossil fuel based
power that would be generated in the absence of the project.

60 33,216t
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A.4.4 Publicfunding of the project activity:

Japanese export credit facility is considered to be used. The export credit is not categorized in
ODA.

ODA

A.45 Confirmation that the small-scale project activity is not a debundled
component of alarger project activity:

As stated in Appendix C, of the Simplified Modalities and Procedures for Small-Scale CDM
Project Activities, a proposed small-scale project activity shall be deemed to be a debundled
component of alarge project activity if there is aregistered small-scale CDM project activity or
an application to register another small-scale CDM project activity:

With the same project participants;

In the same project category and technology/measure; and

Registered within the previous 2 years; and

Whose project boundary is within 1 km of the project boundary of the proposed
small-scale activity at the closest paint.

As there is no registered small-scale CDM project activity at the site, the project is not a
debundled component of alarger project activity.

CDM M&P  Appendix C
CDM
CDM
[ ]
[ ]
o 2
o CDM CDM
1km
CDM
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B. Baseline methodology

B.1 Title and reference of the project category applicable to the project activity:

Type: Type | — Renewable Energy Projects
I
Category: I.D. — Renewable electricity generation for agrid
I.D.

B.2 Project category applicableto the project activity:

According to appendix B of the smplified M&P for small-scale CDM project activities,
Category ID comprises renewables, such as photovaltaics, hydro, tidal/wave, wind, geothermal,
and biomass, that supply electricity to an eectricity distribution system that is or would have
been supplied by at least one fossil fuel or non-renewable biomass fired generating unit. The
project produces renewable energy from Melaleuca wood (wood biomass) gasification.
Generated electricity will be supplied to the national grid and will be delivered to third parties
(industrial or domestic) with other electricity such as generated from fossil fuel. Therefore the
project fallswith in Type I, Category |.D.

CDM Appendix B
ID
/
| ID
B.3 Description of how the anthropogenic GHG emissions by sources are reduced

below those that would have occurred in the absence of the proposed CDM project activity
(i.e. explanation of how and why this project is additional and therefore not identical with the
baseline scenario)

In order to show the additionality of the project, barriers stated in Attachment A to appendix B
of the ssimplified M&P for small-scale CDM project are considered, then baseline scenario will
be determined in B.5.1.

CDM
M&P  Appendix B Attachment A B.5.1

e Investment barrier
As briefly stated in A.2, the project aims to utilize Melaleuca wood, which is surplus to
demand for construction materials. The project is expected to stimulate Melaleuca market in
order to enable to benefit farmers. It is possible that the fuel cost is much higher comparing to
rice husk power generation. In any case, cost efficiency of biomass power generation in terms
of both initial and operational cost is not to be compared with that of gas-fired and coal
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thermal power generation. Thus, this sort of project would not be implemented without CDM
framework.

A.2

CDM

The 2001-2010 Power Development Master Plan of Vietnam was approved in June 2001.
According to it, electricity demand is forecast to grow at an average yearly growth of 10 to 12
percent to reach between 70,000 to 80,000 GWh in 2010. In order to meet the power demand
in the future, EVN gives high priority to the development of thermal power plants using fossil
fuels (mainly coal, gas) and hydropower plants. As touched in A.2, biomass energy-used
power will be only 300 MW according to the long-term energy planning till 2020.

2001~2010 2001 6
10 12% 2010
70,000 80,000GWh
EVN
A.2 2020
300MW

Another biomass power plant is not a strong candidate in the absence of the project and there
is no power plant or no any other power plant planed in Long An province for the time being.
Therefore, electricity would be supplied from a power plant near by, however Mekong Delta
region around Long An province is fairly flat and hydropower plants do not seem practical in
that area. Therefore, CO2-emitting thermal power would be used in the absence of the project
and it would be more reasonable.

CcOo2

e Technologica barrier
There is no experience to sell electricity generated from wood biomass anywhere in Vietnam.
Besides the gasification system used in the project has not been prevailed in Vietham since
efficient thermal conversion technology has not been fully developed yet.

B.4 Description of the project boundary for the project activity:
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According to Appendix B, the project boundary for renewable energy projects that generate
electricity for a grid encompasses the physical, geographical site of the renewable generation
source. In the project, it includes emissions from activities that occur inside the power plant.
Besides, The physical delineation is defined as the plant site, with the exception of off-site
transportation, which is included within the project boundary. Thus, the emission reduction of
GHG in the baseline has to be set off with the emissions of transportation.

Appendix B

GHG

GHG

B.5 Details of the baseline and its development:

B.5.1 Specify the basdline for the proposed project activity using a methodology
specified in the applicable project category for small-scale CDM project activities
contained in appendix B of the simplified M& P for small-scale CDM project activities:

The baseline methodology given in Type |.D. paragraph 7 (&) of Appendix B, version 04 is
applied to the project since the project is newly developed and it is not a replacement of any
existent power generation facilities.

Appendix B version 04 I.D 7(a

The baseline is the kwWh produced by the renewable generating unit multiplied by an emission
coefficient (measured in kg CO2equ/kWh), which is the average of the " approximate operating
margin” and the “build margin” in this case.

kWh kg
CO2egqu/kWh “  Approximate Operating Margin” “ Build Margin”

0) Approximate Operating Margin

The “approximate operating margin” is the weighted average emissions (in kg CO2equ/kwh) of
all generating sources serving the system, excluding hydro, geothermal, wind, low-cost biomass,
nuclear and solar generation. For this project, it will be based on the weighted average
emissions during 3 latest years (2000, 2001 and 2002) of all generating sources serving the
national grid system, excluding hydro, geothermal, wind, low-cost biomass, nuclear and solar
generation.

“ Approximate Operating Margin”

kg CO2equ/kWh 3 2000 2001
2002

176



a In 2000
Following table shows national grid generation mix in 2000.

Table 1: Break down of the installed Capacity on basis of fuel used & fuel consumption in
2000.

Type of Fuel Electricity | Generating Fuel IPCC Total CO2
Generating | efficiency | consumption | Emission Factor emission
(GWh) (%) (KTOE) (kg CO2equ/kWh) | (KTCO2)
Natural Gas 4355 41.75% 897 0.2021 2108.78
Coal 3135 22.37% 1205 0.3541 4962.15
Fuel Ol 2610 31.61% 710 0.2788 2301.91
Diesel 1893 31.18% 522 0.2669 1620.21
TOTAL 11,993 2924 10,993.06

Source: V-Master Plan of electricity expansion (2000-2010)-Electricity of Vietnam (Corporation).
National Project on Srategy & Policy for Sustainable Energy Devel opment-KHCN-09 (1996-2000)

So, the weighted average emissions (in kg CO2equ/kWh) of all generating sources serving the
system, excluding hydro, geothermal, wind, low-cost biomass, nuclear and solar generation in
2000is:
2000

(in kg CO2equ/kWh)

K200 = 10,993.06/11,993 = 0.9166 kg CO2/kWh

b. [n 2001
Following table shows national grid generation mix in 2001.

Table 2: Break down of the installed Capacity on basis of fuel used & fuel consumption in
2001.

Type of Fuel Electricity | Generating Fuel IPCC Total CO2
Generating | efficiency | consumption | Emission Factor emission

(GWh) (%) (KTOE) (kg CO2equ/kWh) | (KTCO2)

Natural Gas 4467 43.21% 889 0.2021 2089.98
Coal 3219 22.38% 1237 0.3541 5093.93
Fuel Oil 2923 30.17% 833 0.2788 2700.70
Diesel 1976 30.67% 554 0.2669 1719.53
TOTAL 12,585 3513 11,604.13

Source: V-Master Plan of electricity expansion (2000-2010)-Electricity of Vietnam (Corporation).
National Project on Srategy & Policy for Sustainable Energy Devel opment-KHCN-09 (1996-2000)

So, the weighted average emissions (in kg CO2equ/kwWh) of all generating sources serving the

system, excluding hydro, geothermal, wind, low-cost biomass, nuclear and solar generation in
2001 is:
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2001
(in kg CO2equ/kWh)

K201 = 11,604.13/12,585 = 0.9221 kg CO2/kWh

C. In 2002
Following table shows national grid generation mix in 2002.

Table 3: Break down of the installed Capacity on basis of fuel used & fuel consumption in
2002.

Type of Fuel Electricity | Generating Fuel IPCC Total CO2
Generating | efficiency | consumption | Emission Factor emission

(GWh) (%) (KTOE) (kg CO2equ/kWh) | (KTCO2)

Natural Gas 8337 39.83% 1800 0.2021 4231.67
Coal 4878 22.08% 1900 0.3541 7824.14
Fuel Oil 2663 30.17% 759 0.2788 2460.78
Diesel 1724 28.67% 517 0.2669 1604.69
TOTAL 17,602 4976 16,121.28

Source: V-Master Plan of electricity expansion (2000-2010)-Electricity of Vietnam (Corporation).
National Project on Srategy & Policy for Sustainable Energy Devel opment-KHCN-09 (1996-2000)

So, the weighted average emissions coefficient (in kg CO2equ/kWh) of al generating sources
serving the system, excluding hydro, geothermal, wind, low-cost biomass, nuclear and solar
generation in 2002 is:

2002

(in kg CO2equ/kWh)

K202 = 16,121.28/17,602 = 0.9159 kg CO2/kWh

Thus, the “approximate operating margin” coefficient will be the least value of three years
emission factor (2002):
“  approximate operating margin” 3 2002

K1 =0.9159 kg CO2kWh

(i)  Build Margin

The “build margin” is the weighted average emissions (in kg CO2equ/kWh) of recent capacity
additions to the system, which capacity additions are defined as the greater (in MWh) of most
recentd 20%5 of existing plants or the 5 most recent plants.” For this project, it will be
calculated based on the weighted average emissions coefficient of 5 most recent plants in
Vietnam.

"Build Margin”
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20 5
kg CO2equ/kWh
5

5 most recent plants are shown in Table 4 below.
5 4

Table 4: 5 most recent power plants in Vietham

Installed . -
) Electricity outputs, GWh
Plants Type capacity, CO”:;;{ZS'O'" y oulp
MWh 2003 2004 2005
Pha Lai Il Coal 600 2002 3627 3627 3627
Na Duong + Cao Coal 200 2004 0 605 | 1290
Ngan
PhuMy 2.2 &3 Natural Gas 1440 2003 2478 7435 9462
Ca Mau Natural Gas 720 2005 0 0 1261
Can Don Hydro 72 2003 266 266 266
Total 6371 11933 15906
Total for 3 years 34,210.00 GWh
(Continued)
. . CO2 Emission,
Plants Fuel consumption Eficiency (%) MTCO2
2003 | 2004 2005 2003 2004 2005 2003 2004 2005
Pha Lai Il 1614 | 1614 | 1614 | Klones 2760 2760 2760 465 465 465
Hga?]“m”g*cao 0 | 314 | 629 | Klones | - | 2367 | 2519 | 000 | o0o1 | 181
PhuMy22&3 644 1933 | 2460 M.m3 39.86 39.85 39.85 126 377 480
CaMau 0 0 252 M.m3 - - 5184 000 000 049
CanDon 0 0 0 - - - 0 0 0
Total 591 933 11.76
Total - for 3 26.99MT-CO2
years

Based on the information shown in Table 4, the weighted average emissions coefficient of 5
most recent plants will be:
4 5

K 5 most recent plant = 26.99M TCO2/34.21TWh
= 0.7891 kg CO2/kWh

Thus, the “build margin” coefficient will be:
“build margin”

K2 = K 5most recent plant = 0.7891 kg CO2/kWh

Therefore, the average of the “approximate operating margin” and the “build margin® or
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emission coefficient of the baselineis:
“approximate operating margin” “build margin”

K basdine = 0.5% (K 1+K 2) = 0.5%(0.9159+0.7891)
= 0.8525 kg CO2/kWh

B.5.2 Dateof completing thefinal draft of this baseline section (DD/MM/YYYY):

22/02/2005

B.5.3 Name of person/entity determining the basdline:

Entity: Sojitz Research Institute Ltd.
Province, Country: Tokyo, Japan

Tel: +81-3-5520-2203

E-mail: nakajima.hi denobu@sojitz.com
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C. Duration of the project activity and crediting period

C.l Duration of the project activity:

C.1.1 Sarting date of the project activity:

January 2007 2007 1

C.1.2 Expected operational lifetime of the project activity: (in years and months,
e.g. two years and four months would be shown as; 2y-4m.)

23 years 23

C.2 Choice of the crediting period and related information: (Please underline the
selected option (C.2.1 or C.2.2) and provide the necessary information for that option.)

c.21 Renewable crediting period (at most seven (7) years per crediting period)

c211 Starting date of the first crediting period (DD/MM/YYYY):
01/01/2007 2007 1 1
C.212 Length of the first crediting period (in years and months,
e.g. two years and four months would be shown as: 2y-4m.):

7y-Om 7

C.22 Fixed crediting period (at most ten (10) years):
c221 Starting date (DD/MM/YYYY):
N/A
c.222 Length (max 10 years): (in years and months, e.g. two
years and four months would be shown as; 2y-4m.)

N/A
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D. Monitoring methodology and plan

D.1 Name and reference of approved methodology applied to the project activity:

Type: Type | — Renewable Energy Projects
I
Category: I.D. — Renewable electricity generation for agrid
I.D.

Types and categories referred above are listed in Appendix B of the simplified M&P for
small-scale CDM project activities.

CDM
M&P  Appendix B

D.2 Justification of the choice of the methodology and why it is applicable to the
project activity:

As stated in Section B.2 in this PDD, the project is eligible as a small-scale CDM project. Thus,
the monitoring methodology defined in paragraph 9 under Type I.D. will be applied to the
project activity.

PDD B.2 CDM
I.D 9

This methodology involves metering of the electricity generated by the renewabl e technology. It
provides measured data on the amount of electricity generated, the biomass input and the fossil
fuel input. With this data, areliable estimate of the amount of emission reduction can be made.
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D.3

Data to be monitored:

Table 5: Data to be monitored

ID Data Data Data | Measured (m), Recording Proportion How will For how long is Comment
number type variable unit calculated (c) frequency ofdatato | the data be | archived data to
or be archived? be kept?
estimated (e) monitored | (electronic/
paper)
Amount | Net power Electronic | Upto2years | e Wit
1 of exports to kWh m Continuously 100% d after the end of h
energy grid and paper crediting period an ammetgr on the
grid side.
. Up to 2 years Melaleuca wood will
2 A(\)T%uer;t \g)igjrrr?aesgf Tonne m Daily 100% E*%Ctrgmeﬁ after the end of be weighted upon
pap crediting period delivery.
Quantity of . Up to 2 years Diesel oil is input to
3 Amount diesel all Liter m Yearly 100% Electronic after the end of | gas engine units and a
of fuel and paper " : -
used crediting period gasifier.
D4 Name of person/entity deter mining the monitoring methodology:

Sojitz Research Ingtitute Ltd. is the entity determining the monitoring plan as well as the baseline, and contact information is stated in Section B.5.3.
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E. Calculation of GHG emission reductions by sources

E.l For mulae used:
El1l Selected formulae as provided in appendix B:

No formulais provided to quantify emission reduction of electricity generation in the Baseline
Typel.D. in Appendix B.

Appendix B I.D

El2 Description of formulae when not provided in appendix B:

E.1.2.1Describe the formulae used to estimate anthropogenic emissions by
sources of GHGs due to the project activity within the project boundary: (for
each gas, source, formulae/algorithm, emissions in units of CO, equivalent)

a Fossil fuel

The project activity uses requires diesel oil. Firstly, a little diesel oil is input to gas engine as
combustion improver during incineration in order to generate electricity. However, volume of
diesel oil in relation to biomass is so small that the system is not regarded as a co-fired plant.
Secondly, the gasifier requires diesel oil for star-up. The temperature inside of the gasifier needs
to be kept high to generate the pyrolysis gas by wood chips, thus diesel oil will be used in order
to raise the temperature at star-up. Therefore, the emissions by the gasifier should be taken into
account.

The following formula is used to estimate the annual emissions by the project

G diesst = CF dieset * D diess * V total (kg CO2/year)
In which:

Viota = Vengine® V gasifier (liter)
Vengine = lengne* H* D (liter)
V gasifir = | gasifier * F gasifier (liter)

where:
o CFdiess = aconversion factor of diesel (kg CO2/ kg)
(kg CO2/ kg)

. Dued =density of diesd ail (kg/l)
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(kg/l)
« Vi = total volume of diesel ail per year (liter)

1 (liter)
eV engine = volume of diesdl oil used in gas engine units per year (liter)

1 (liter)
oV gasfie = volume of diesel oil used in agasifier at start up per year (liter)

1 (liter)
« lengine = input of diesel il to gas engine units per hour (liter)

1 (liter)

« H =hours of operation per day (hours)

1 «C )
« D =days of operation per year (days)

()
o | gastier = input of diesel il to agasifier per use (liter)
1 (liter)

o Fasfier = frequency to use diesel oil per year (times/year)
(/7))

The project activity emissions are;

G gasifie=3.2* (0.820/0.870)* (22.6* 24* 330+800* 2)=3.2* 0.94* 180592= 543,221 kg CO2 per year

b. Transportation

Emissions regarding to transportation of fuel should be considered. However no reliable datais
available for the moment, thusit is not calculated in this PDD.

PDD

E.1.2.2Describe the formulae used to estimate leakage due to the project
activity, where required, for the applicable project category in appendix B of the
simplified modalities and procedures for small-scale CDM project activities
(for each gas, source, formulae/algorithm, emissions in units of CO, equivalent)

This is not applicable since the renewable energy technology used in the project is not going to
be transferred from another activity. Thus, no leakage calculation is required.

E.1.2.3Thesum of E.1.2.1 and E.1.2.2 represents the project activity emissions:

543,221 kg CO2 per year

E.1.2.4Describe the formulae used to estimate the anthropogenic emissions by
sources of GHG's in the baseline using the baseline methodology for the
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applicable project category in appendix B of the simplified modalities and
procedures for small-scale CDM project activities: (for each gas, source,
formulea/algorithm, emissions in units of CO, equivalent)

As stated in Section B.5.1, the baseline for the project is the kWh produced by the renewable
generating unit multiplied by an emission coefficient (measured in kg CO2equ/kWh), which is
the average of the “ approximate operating margin” and the “build margin” in Type ID. Since the
average of the “approximate operating margin” and the “build margin” has been calculated in
Section B.5.1, the formula used to estimate the annual emissions is the following.

B.5.1
KWh kg CO2equ/kWh ID
“  Approximate Operating Margin” “ Build Margin”
“  Approximate Operating Margin” “ Build Margin” B.5.1
G basdine = K basdine* E grid (kg CO2/year)
In which:
Egid = Cgid*H*D (kVV)
where:
«  Kuastine= an emission coefficient in baseline scenario (kg CO2 / kWh)
(kg CO2 / kWh)
« Egid=amount of electricity to grid per year (kW)
(kW)
»  Cgid = capacity of the power generation to grid (kwh)
(kWh)
« H =hours of operation per day (hours)
1 « )
« D =daysof operation per year (days)
()

The baseline emissions are;

G basdine =0.8525* 5000* 24* 330=33,759,000 kg CO2 per year
E.1.2.5 Difference between E.1.24 and E.1.2.3 represents the emission
reductions due to the project activity during a given period:
The difference between the annua baseline emissions and the annual project activity emissions
is 33,215,779 kg CO2, which is about 33,216 tonnes CO2. Length of the first crediting period is

7Tyears as stated in Section C.2, thus the emission reduction due to the project activity in total
will be;

33,215,779 kg CO2 33,216 tonnes CO2 C2

7

CERs = 33,216(tonnes CO2/year) * 7 (years) = 232,512 tonnes CO2
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E.2

Table providing values obtained when applying for mulae above:

Table 6: Annual project activity emissions

Variable Unit Example value
CF diesel a conversion factor of diesel kg CO2/kg |3.2
D diesel density of diesel oil" kg/l 0.820/0.870"
| engine input of diesel oil to gas engine | liter 22.6
units per hour
H hours of operation per day hours 24
D days of operation per year days 330
| gasifier input of diesel oil to a gasifier | liter 800
per use
F gasifier frequency to use diesel oil per | times/year 2

year

Note:
i)
i)

Table 7: Annual baseline emissions

following revised 1996 |PCC Guidelines for National Greenhouse Gas Investorries
provide from Petrolimex (Vietham national petroleum cor poration)
iii) at 15 degrees

Variable Unit Example value
K baseline an emission coefficient in|kg CO2 /|0.8525'
baseline scenario kWh
C grid capacity of the power generation | kWh 5,000
to grid
H hours of operation per day hours 24
D days of operation per year days 330
Note:
i) calculated in Section B.5.1
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|F. Environmental impacts

F.1 If required by the host Party, documentation on the analysis of the environmental
impacts of the project activity: (if applicable, please provide a short summary and attach
documentation)

In Vietnam, prior to the implementation of a new development or investment project, the entity
implementing such project is basically obligated to perform an environmental impact
assessment procedure. However, provisions are laid down for relaxing the requirements and
simplifying the procedure on certain conditions for investment or development projects
undertaken by foreign investors in order to prevent the strict provisions for environmental
impact assessment from hindering effective foreign investment since Vietham encourages
foreign investment. This simplified procedure is applied to the project and EIA will end when
the Registration for Securing Environmental Standards, a document applying for simplified
review of environmental impact, is submitted to the relevant environmental administrative body
for review at the same time when the investment license is applied for.

Possible environmental impacts regarding the project activity are followings.

« Industrial emissionsto air
An exhaust gas is emitted from gas engine units and directly goes to awood chip dryer to utilize
its heat, and then it is discharged to the atmosphere. Exhaust gas composition is following and it

meets “Air quality-Industrial emission standards-lnorganic substances and dusts (TCVN
5939-1995)".

5939-1995

Table 8: Exhaust gas composition

H,O 26.7vol%-wet

O, 7.5vol%-dry

N, 79.5vol%-dry

CO, 13.0vol%-dry

coO Omg/m>-dry (0,12%)
SO, 155mg/Nm>-dry (0,12%
HCL 328mg/Nm?3-dry (0,12%)
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« Industrial waste water

The facilities require cooling water in the process of gasification and power generation. The
water is taken from awell and circulated. Water composition will not change because the power
plant installs an indirect heat exchange system, however “Industrial waste water-Discharge
standards (TCVN 5945-1995) "will be watched carefully during the project activity.

5945-1995

« Ash

Combustion ash mixed with char (carbide) comes out from the bottom of the gasifier. As
Melaleuca has low ash content, the amount of ash generated will be 610 tonnes per year. It can
be used as a soil conditioner to improves agricultural productivity in the surrounding area, and
therefore benefit to farmersis considered.

char
ash 610t
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G Stakeholder s comments

Gl Brief description of the process by which comments by local stakeholders have
been invited and compiled:

The project activity will be implemented inside of an industrial zone. In regard to the
construction of the industrial zone, People’'s Committee of Long An Province has explained to
local residents and they will assist and support to obtain a suitable policy to minimize affection

to local citizen in case any negative impact for instance resettlement occurs. Loca residents
welcome the construction of the industrial zone.

G.2 Summary of the commentsreceived:

No comments have been received.

G3 Report on how due account was taken of any comments received:

No comments have been received.
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CONTACT INFORMATION FOR PARTICIPANTSIN THE PROJECT ACTIVITY

Annex 1

Oraanization: Peonle’s Committee of Lona An Province (Proiect owner)
Street/P.O.Box: 61 Nguyen Hue Street, Ward 1
Building:

City: Tan An Town

State/Region: Long An Province
Postcode/ZIP:

Country: Vietham

Telephone: +84 72 821694

FAX: +84 72 821 858

E-Mail: ntnguyenla@hcm.vnn.vn
URL:

Represented by:

Title: Vice Chairman

Salutation: Mr.

Last Name: Nguyen

Middle Name:

First Name: Thanh Nguyen

Department:

Mobile:

Direct FAX:

Direct tel:

Personal E-Mail:

Oraanization: Soiitz Research Institute. Ltd.  (Investor)
Street/P.O.Box: 14-27, Akasaka 2-chome,
Building: Kokusai Shin Akasaka Building, 3" Floor
City: Minato-ku

State/Region: Tokyo

Postcode/ZI P 107-0052

Country: Japan

Telephone: +81 3 5520 2203

FAX: +81 3 5520 4954

E-Mail: nakajima.hidenobu@sojitz.com
URL.: http://www.sojitz-soken.com/
Represented by:

Title: Senior Analyst

Salutation: Mr.

Last Name: Nakgjima

Middle Name:

First Name: Hidenobu

Department: Business Group

Mobile:

Direct FAX: +81 3 5520 4954

Direct tel: +81 3 5520 2203

Personal E-Mail:

191




Annex 2

INFORMATION REGARDING PUBLIC FUNDING

Japanese export credit facility is considered to be used. The export credit is not categorized in
ODA.
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6.2 CDM AR PDD

CONTENTS
A General description of the proposed A/R CDM project activity
B Application of a baseline methodology
c Application of amonitoring methodology and plan
D Estimation the net anthropogenic GHG removals by sinks
E Environmental impacts of the proposed A/R CDM project activity
F Socio-economic impacts of the proposed A/R. CDM project activity
G Stakeholders comments

Annexes

Annex 2:  Information regarding public funding
Annex 3: Baselineinformation

Annex 4.  Monitoring plan

193



Long An province lies in the downstream area of Mekong river therefore the area is often
subject to flood and the almost half area of the province is covered by strong sulfate acid soil.
The sulfate acid soil areais not suitable for cultivation.

Before wars, the area was covered by Melaeuca forest, which contribute life of people.

The project will reforest Melaleuca and contribute to raise up water absorption capability of
lands and contribute economics of people livein the area.

Actua planting area will be decided at the time of starting operation of Long An Power
Company therefore we would leave out on and after Section F.

Long An Melaleuca Power
PDD Section F

People’'s Committee of Long An Province
Issuance of land tenure to enterprise
People's Committees of each district of Long An Province
Issuance of land tenure to people
People livein Long An Province
Forestation and forest maintenance
Enterprise located in Long An Province
Forestation and forest maintenance
Long An Melaleuca Power
Melaleuca fired power producer to be established asa CDM project. Potential purchaser
of Melaleuca wood.
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Long An Province, Vietnam

A4.1.1. Host Party(ies):

Social Republic of Vietham

A.412. Region/Sate/Province etc.:

Long An province, Vietham

= - j_,.-'h..\. .
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Figurae 1. Geographical position of Long An province

A4.13. City/Town/Community etc:

Vinh Hung, Tan Hung, Moc Hoa, Tan Thanh, Duc Hue, Thu Thua, and Tan An district.

A.4.14. Detail of geographical location and project boundary,

To be decided after Long An Melaleuca Power starts operation.
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A.4.15. A description of the present environmental conditions of the
area, including a description of climate, hydrology, soils, ecosystems, and the possible
presence of rare or endangered species and their habitats:

Climate and hydrology:
The area has dry season (December to April) and rainy season (May to November).
Though amost no rain at dry season, 200mm rainfall per month in rainy season is
reported.
The areaisflat and located at downstream of Mekong river therefore periodical flood
is reported.

Soil: 50% is covered by acidity soil including potential acidity soil.

Ecosystems and presence of rare or endangered species:
No rare or endangered species are reported.

A.4.2. Speciesand varieties selected:

Melaleuca cajupti
Melaleuca leucadendron

Melaleuca is an evergreen arbour, which belongs to the Myrtaceae family, and it is distributed
widely through Asia tropic zone and the north of Australia.

A.4.3. Specification of the greenhouse gases (GHG) whose emissions will be part

The CO2 emissions from vessels or trucks of transportation of woods to be counted by Long An
Power Company.

Reforestation

A single minimum tree crown cover value exceed 30%.
A single minimum land area value over 1ha

A single minimum tree height value over 2m.

A.4.6. A description of legal title to the land, current land tenure and land use
and rights of accessto the sequestered carbon:

Legdl title of theland is held by Vietnamese government.
Land tenure to be alocated people or enterprise in Long An province.

Reforestation
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A.4.8. Technology to be employed by the proposed A/R_ CDM project activity: \

The project will hire exiting nursery, planting, maintenance and cutting technology in Vietham.

A.4.9. Approach for addressing non-per manence: \

| ssuance of ICER.

A.4.10. Duration of the proposed A/R_.CDM project activity / Crediting period: \

n.a

A.4.10.3.1.1. Sarting date of the first crediting
period
n.a

A.4.10.3.1.2. Length of thefirst crediting period: \
n.a

A.4.10.3.2 Fixed crediting period, if selected: |

A.41032.1. Starting date: \
01/01/2008

A.4.10.3.2.2. Length: |
30years.

A.4.11. Brief explanation of how the net anthropogenic GHG removals by sinks \
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national and/or sectoral policiesand circumstances:

The net anthropogenic GHG removals by sinks are to be calcul ated;
Above ground biomass increment per hax expansion ratio x carbon contents of biomass x area
(ha)

In the absence of the proposed Reforestation Project, the areawill be kept asit is now. As
plantation of Melaleucaislosing attraction to the people live in Long An province due to
depreciating market price.

The areaislocated at strong acid soil therefore the areais not use for any other agricultural
crops.

New methodol ogy

B.1.1. Justification of the choice of the methodology and its applicability to the

Planting area is unused land due to the reason of strong acidity of lands and flooded area as
well.

Habitat is limited to annual grasses with very low density.

The above said situation to be applied as a baseline.

Actual accumulation of biomass in the unused land to be measured after the planting area
decided.

Actual carbon accumulation in the biomass to be measured on unused land and the measured
figure to be used as baseline.

a Possibility of utilizing lands for forestation with national budget.
Vietnamese government promotes Smillion ha reforestation program. The program
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consist of 3million ha of industrial plantation and 1million ha of recovery of natura
forestation and 1million ha of protection forest.
Unfortunately, the proposed A/R project is not fallen into any category of the program.
The areawill not be forested under government policy.
b. Possibility of utilizing for paddy field.
The proposed Reforestation Project area is covered by strong acid soil and without
inputting big budget for soil conditioning, the land will not be used for agricultura
production.

New Monitoring Methodology

C.2. Jugtification of the choice of the methodology and its applicability to the proposed

Each ending of commitment period, the planted area to be confirmed through the remote
sensing picture for crown coverage of Reforestation Project area.

Then the DBH and height of each tree in sample plot area 25m3/ha to be collected by FSSIV
as ameasure of central tendency of each ha and consolidate total area.
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ID number | Data Source of | Data | Measured (m), | Recording Proportion | How will | Comment

(Please use | variable | data unit calculated (c) | frequency of data to be | the data be

numbers to or estimated monitored archived?

ease (e (electronic/

cross-refer paper)

encing to

D.3)

1 DBH FSIV cm (m) Once/Syears | 2.5% electronic

2 Height | FSSV m (m) Once/Syears | 2.5% electronic
of Tree

3. Remote % (m) Once/Syears | 100% Electronic
sensing

C.3.1.2. Datato becollected or used in order to monitor the GHG emissions by the sources, measured in units of CO, equivalent,

archived:

ID number | Data Source of | Data Measured (m), | Recording Proportion | How will | Comment

(Please use | variable | data unit calculated (¢) | frequency of data to be | the data be

numbers to or estimated (€) monitored archived?

ease (electronic/

cross-refer paper)

encing to

D.3)

1 DBH FSIV cm (m) Once/Syears | 2.5% electronic

2 Height | FSSV m (m) Once/Syears | 2.5% electronic
of Tree
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3. Remote % 100% Electronic

sensing

(m) Once/Syears

C.3.1.3.1. Description of formulae and/or models used to monitor the estimation of the verifiable changesin carbon stock in the

logV =-5+ 0.673278 + 1.726305 x log DBH + 1.227196 x logH
Carbon stock (ton-CO2 ) =V x Number of trees/hax 1.8 x 25% x 44/12 x area

C.3.1.3.2. Description of formulae and/or models used to monitor the estimation of the GHG emissions by the sources,

n.a

collected and archived:

ID number | Data Source of | Data | Measured (m), | Recording Proportion | How will | Comment
(Please use | variable | data unit calculated (c) | frequency of data to be | the data be

numbers to or estimated monitored archived?

ease (e (electronic/

cross-refer paper)

encing to

D.3)

>>

C.4. Treatment of leakage in the monitoring plan:
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na

C.4.1. |If applicable, please describe the data and information that will be collected in order to monitor leakage of the proposed
A/R CDM _project activity:
ID number | Data Source of | Data | Measured (m), | Recording Proportion | How will | Comment
(Please use | variable | data unit calculated (c) | frequency of data to be | the data be
numbers to or estimated monitored archived?
ease (e (electronic/
cross-refer paper)
encing to
D.3)
C.4.2. Description of formulae and/or models used to estimate |eakage (for each GHG, source, carbon poal, in units of CO, equivalent: |
n.a
C.4.3. Please specify the procedures for the periodic review of implementation of activities and measures to minimize |eakage:
n.a

n.a
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C.6. Quality control (QC) and quality assurance (QA) procedures are being undertaken for data monitored:

Data Uncertainty level of data Explain QA/QC procedures planned for these data, or why such procedures are not necessary.
(Indicate table and | (High/M edium/L ow)
ID number edg.
3-1,;32)
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(247.5 — measured carbon stocks in unused land ) ton-CO2/ha times area

D.5. Table providing values obtained when applying formulae above:

n.a

The proposed Reforestation Project area was covered by forest before wars.

Now the areais degraded completely.

No information has been reported for existence of rare or endangered species.

The Reforestation Project will contribute to restore original biodiversity before war.

E.2. If any negativeimpact isconsidered significant by the project participantsor the

including conclusions and all referencesto support documentation:

The Reforestation project is not considered to lead any negative impact to surrounding area.

E.3. Description of planned monitoring and remedial measuresto address significant
impactsreferred toin section E.2. above:

n.a
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