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121
1)
1,650km
33  km?
73
1_1 1-1
1-1 1994



2

27 29

400mm 2 3mm

450
400
350
300
250
200
150
100

50

mm

1-2 2004 1-2

1-2 2004



3
1000

100
16
100
19
1887
1945 3
1 1954
2
20 1975
1979

1986

1893

1930

10

1698

1858



(4)
8,203 86%

53
®)
80 7.5
25
1993
2001

2

(6)
6 10
7
13
17
1945
1980
1990



(7)

2004 7 4,200
24.2 75.8 1 59
16 120
5.8 23
20
1,000 420
6 2,000 1 579%
25.1
1,000
20
Cong ty Suleco
Cong ty Sovilaco
()
248
1986
5
5
5 2
3 4
20
3 1 Province



City Under Central Authority 2003 11 59

5
2
3
People’s Council People’s
committee
Department
9
ODA 2000 7
2006 2006 2010 5
ASEAN 1995 7 AFTA 1996 1 APEC 1998
1 2006 11 APEC
WTO 2007 1
1-1 2005 13
GDP 640
8. 5%
8. 4%
(D 322.3
(2) 368. 8
(1)
(2)
(1)
(2)
(D 57.5
(2 37.1
1-3 JETRO 2006 2

ARC 2005
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(D

2002 2004 10
2015

2

EVN: Electricity of Viet Nam

500kV
220kV  110kV  66kV
1-4 EVN
Distribution Company PC1 Power Company No.1  PC3 Power Company No.3

Hanoi Power Company Hai Phong Power Company Ho Chi Minh Power Company
Dong Nai Power Company
EVN
PC2



PC1

PC3

Dong Nai Power Company

1-4

EVN Report 2004-2005

10

Hanoi Power Company

Hai Phong Power Company

Ho Chi Minh Power

Distribution Company**



©)

1-4
7 3
(IPP)
(]
]
m]
O (oil+gas)
]
IPP oIPP
13.0%
38.2%
(oil+gas)
32.2%
1.3% 15.2%
1-4 ks

1-5 EVN Report 2004-2005

11



(4)

@
1-5 4 6
o
-]
o
46%
1-5 1-6
1-6 1-5
o
o
o
]
17.0%
1'6 1-7
1-6  International Energy Agency http//www.iea.org
1-7  International Energy Agency http//www.iea.org
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(b)
1-7

4%

96%
1_7 1-8
1-8 1-7
85%
[m]
|
a
[m]
| ]
62%
1-8 1-9
1-8 International Energy Agency http://www.iea.org
1-9 International Energy Agency http://www.iea.org
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(©)
1-9 99%
1-10

0.5%

99.5%

1-9 1-10

100%
1-10 v
1-10 International Energy Agency http://www.iea.org
1-11  International Energy Agency http//www.iea.org

EVN Annual Report 2003  EVN Report 2004-2005
Agency http//www.iea.org
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123 CDM

(HCDM
UNFCCC 1992 6 1 1994
1 16 KP 1998 12 3 2002 9
25 2003 3 DNA Designated National Authority
CNA=CDM Nationa Authority The Ministry of
Natural Resources and Environment The International Cooperation
Department CDM
CDM
CDM
UNEP
2006 12 12 am
(2CDM
CDM CDM 1
4 8 CDM
[ ]
T
v v

Operational Entity

1-11 CDM
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(3)CDM

CDM
—» PIN
| v
bommme- B am
l Yes
| LOE
PDD ¢(
| l PIN PDD
—  am
lYes
LOA
1-12 CDM
PIN 30 PDD
45 CDM PIN 15 PDD
(9HCDM
CDM CDM
@ 3 CDM
ODA

16

30

35



(b) CDM

GHG
GHG

(5) CDM
CDM

17



(6)
CDM
JBIC 2005 3 9

2006 12 7
(7)CDM
PROJECT "CAPACITY DEVELOPMENT FOR THE CLEAN DEVELOPMENT
MECHANISM IN VIETNAM” VIETNAM ,2006 DNA
PDD 6
@
Ba-Ria
10 674 CO,
CDM 2006 2 4
(b)
10 4298 CO,
CDM 2006 6 26
(©
10 121  CO,
(d) 2
10 100 CO,
(e
10 284 CO,
(f)
Ba-Ria
10 94 CO,

18



1.2.4

(1)
(@

(b)

1976

1997

1988

1987

(2001 2010

1,500

)

2001

19

6
900
26% ASEAN
1980 1988
50
10 )
1989 1,900
1997

10



15 1%

1996 1 6770 1997 2
3,260 1998 2 4,460 1999 3 8570
2000 4 2850
4 5
1999
3,380
(©
100 30
2 73%
(d)
1944
460 490 1999
761 3,380 2006
(11.6% ) (125 )

20



(2)
@

(b)
2002
12

(©)
2000 2004
5572

19,424

383.6

1 8000
va
18.7% 12.5%
1 4000
2000
180%

19,236 3

2000 61%

21

9.1%

2004

2004



14.2% 790.1 1
518.5 ( 9.3%) 3615
( 6.5%)

1.2.4 () ARC 2005
2004

22
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)

(2
VIETMA Co., Ltd

©)

PDD
COCOMO

PDD(F

23



21

VIETMA
211
2-1
1 20 106 10 ( )
4028.1 km? (33/61 )
967,900 (2003 38/61 )
240 /km? (3161 )
Tay Ninh
Ben Cau Chau Thanh Duong Minh Chau Go Dau Hoa
Thanh TanBien Tan Chau Trang Bang
26.9 ( 39.9 153 )
2005
212
VIETMA Tan Chau
2-1 2-2

24
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213 VIETMA

VIETMA DAWU RUBBER TAPIOCA
STARCH CORPORATION ( DAWU ) 120t/day
DAWU 4 VIETMA 4
2 2005 DAWU 2-3
DAWU A 2003 6 210t/ day
VIETMA 2005 1 120t/day
B 2006 1 120t/ day
2007 3 240t/day
C 2007 1 150t/ day
2-3 DAWU
VIETMA 2-2 2-4
2-2 VIETMA
Tan Hiep Village, Tan Chau District, Tay Ninh Province
2004 2
2005 1
Mr. Vu Van Thieu (CEO of DAWU Corp.)
Mr. Vu Hoang Nguyen (President)
CDM Mr. TaVan Minh (Vice director)
100
ha ( 5ha)
120t/day
3,000 t/month (2006 )
527,338 kwh/month (2006 )
(2006 9 )
80 kgt ( )

26




2-4 VIETMA

214 VIETMA
)

VIETMA

VIETMA
VIETMA
2006 8
9
VIETMA 2-5

27



2-5

2-6 VIETMA
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VIETMA

2-8 VIETMA

(2) VIETMA

2005

VIETMA

24

100

(120t/day)

2

86.4

VIETMA
VIETMA
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215 VIETMA

(D
VIETMA

VIETMA

2-9 VIETMA

2-10

30




-

e R

—>

2-10 VIETMA

VIETMA

2-11 VIETMA

2

2-12

31

VIETMA



) (=
4.7t
4.4
22t
20.05t
2-12
(864 ) VIETMA
° 456 m*/day
° 2079 m¥/day
©)
2-13
2-14
COD
7,520mg/L 16,682mg/L
30
2-3 2-4

32



(

)

2006/6/30 | 2006/9/11 | 2006/11/6 | 2006/11/9
pH 3.77 3.87 3.94 3.86
ss | mgL 2,319 6,200 2,200 1,300 3,005
BOD | mglL 3,660 5,500 7,500 2,800 4,865
COD | mglL 5,241 9,552 9,306 5,980 7,520
VS | mglL| 24885 5,000 1,700 700 2,472
TN | mglL 10.48 200 900 370
CN | mglL 2.34 5.57 2.56 35
SO, | mglL 13.02 17 16.0 25 17.8
TP | mgl 0.021 1.15 8.18 31
nand | gL 0.012 137.5 68.8
34.0 320 33

2-4 ( )

2006/6/30 | 2006/9/11 | 2006/11/6 | 2006/11/9
pH 3.88 3.91 3.89 3.89
ss | mglL 8,900 5,800 2,200 1,200 3,000
BOD | mgL| 10950 7,500 8,500 13,000 9,988
coD | mglL| 24828 12,632 10,230 19,038 16,682
vs |mgL| 10131 5,000 2,100 1,100 4,583
TN | mglL 50.88 300 2,400 920
CN | mgL 0.33 6.31 7.47 4.7
SO, | mgL 49.92 71 16.2 21 40
TP | mglL 0.055 1.38 18.12 6.5
LA | mgiL 0.022 235 117.5
34.0 320 33

33




2-13 ( )

2-14
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2.2

221

)

VIETMA

CO;
VIETMA

2

35

UASB EGSB



15 20

80%

50%

COD

2-15

©)

e

\4

2-15
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223

224

(D

® AMO013Ver04
® AMO0022Ver04

) DAWU

VIETMA

38



( pe

AMO0013v04

AM0022v04

Avoided methane emissions from organic

waste-water trestment

Avoided Wastewater and On-site Energy

Use Emissionsinthe Industrial Sector

10

0.21kgCH4/kgCOD

15

39




2-6 ( 2) *2

AMO0013v04 AMO0022v04
1. STEP 1. 6
4
2.
A
B
2.
1. 1.
2. 2.
3.
1. 1.
2. 2.
3.
4. 3
5.
6.
AMO0022
AMO0013 2006 5 19 Ver02 Ver03
AMO0013 Ver04

22 http://gec.jp/gec/jp/Activities/cdm/EB25AM&ACM.xIs

40
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AMO013Ver04

AMO0022

CDM

AMO0013

CDM

YES

YES

Im

YES
Im

10
10

YES

25

YES

B-1

AMO0013Ver04
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AMO0013Ver04

2-8
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CHq

N2O

CO;

CO;

CHq

N2O

CO;

CHq

N2O

CO;

CHy

N2O

CO;

CHq

N2O

N2O

CO;

CHq

2.2.6

)

2-17

STEP4

43

STEP1




No

Yes
\ 4
Yes No
\4 \ 4
Yes/Maybe No
Yes
\
No Yes No
\ 4
\ 4
No
Yes
\ 4
BAU ‘ No
Yes
\
<
J
2-17 A
o -Yes
o - Yes
) - Yes/Maybe
o -Yes
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) (STEP1 STEP4)
STEP1 STEP2 4
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227

)

2006 CoD  80omg/l
]
IRR
( )
IRR 6875 ( 10 ( )
29 IRR
2,677,500 US$
(
)
70,400 US$/
(
)
331,350 USY/
CER 0, 10 US$/tCO,
IRR  CER CER
10US$tCER
IRR 2-10

46




2-10 IRR

CER
(CER 10US$/CO,)
IRR(%) 3.0 14.3
IRR 14
CER IRR BAU
CER
€)
35,000 40,000
%
UASB
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228 GHG

AMO0013Ver04 GHG
@)
@
(CH4 emissions,bl)
(COD) (Bo)
(MCF)
@)

CHa emissionsl = Total COD ailable, m X X  MCF passine
(kgCH4/yr) (kg CODlyr) (kgCH4/kgCOD)
C H4 emissions,bl
Total COD available, m
Bo
MCF baseiine

° COD available, m COD )

AD( 0.995)
o Bo (0.21kgCH4/kgCOD)
] MCF paseline 2 (3
MCF pasgine = 0.89 x  fq X ft,y (2)
fa  0.7¢( 5m )
fry = exp[Ex (T2 Tp)/(Rx Tix Ty)] (3
E 15/175cal/mol T; 303.16K R 1.987ca/K mol
CHa emissionsl 21 MCF peseiine
2-12

48



2-11

Month CHj emissionsp COD avaitzble, m Bo MCF passiine
No. (kgCH4/month) (kgCOD/month) (kgCH4/kgCOD)
1 107,696 1,181,653 0.21 0.434
2 103,999 1,067,312 0.21 0.464
3 128,540 1,181,653 0.21 0.518
4 136,386 1,143,410 0.21 0.568
5 133,007 1,181,653 0.21 0.536
6 119,338 1,143,410 0.21 0.497
7 119,111 1,181,653 0.21 0.480
8 119,111 1,181,653 0.21 0.480
9 111,414 1,143,410 0.21 0.464
10 113,403 1,181,653 0.21 0.457
11 105,891 1,143,410 0.21 0.441
12 103,229 1,181,653 0.21 0.416
Total 1,401,124 13,912,523 - -
2-12 MCF pasine
MCF paseiine fq femonthly T2 (deg C)
1 0.434 0.7 0.696 25.7
2 0.464 0.7 0.745 26.5
3 0.518 0.7 0.832 27.8
4 0.568 0.7 0.912 28.9
5 0.536 0.7 0.860 28.2
6 0.497 0.7 0.797 27.3
7 0.480 0.7 0.771 26.9
8 0.480 0.7 0.771 26.9
9 0.464 0.7 0.745 26.5
10 0.457 0.7 0.733 26.3
1 0.441 0.7 0.708 25.9
12 0.416 0.7 0.667 25.2
(BEiagoons)

49




BEagoons = 1,401,124 kgCH4/yrx 21/ 1,000 = 29,424 tCO,/yr

(b)

AMO0013
(4)
(BEsiecihea)

BEciechea = HGgiy x  CEFgithermy (4)
(tCOyr) (MJy) (tCOL/MY)

BEeiec/neat

CEFg| thermy CO,
102,245,709 MJfyr
Bo=0.25 kgCH4/kg MCF=1 D
[ ) CEFgi thermy IPCC (Revised 1996 IPCC Guiddines for
National Greenhouse Gas Inventories. Reference Manual)
CEFgithermy= CEFceax Fraction of C oxidisedx (44/12)tCO,/tC+ 1,000,000

=27.6tC/TJ x 098 x 3.667tCO,/tC + 1,000,000
= 0.0000992 tCO,/MJ

(BEsiecinea)

50



BEciechear = 102,245,709 MJ/yr x  0.0000992 tCO,/MJ = 10,143 tCO,fyr

(©)
= B E|agoons B Eelec/ heat
(tCOalyr) (tCO2fyr) (tCOalyr)
= 29,424 10,143
= 39,567 tCO,/yr
2
€)
(CH4 emissions,pr)
(COD)
(Bo)
(MCF) 5
CHa emissionspr = COD g out X Bo X MCF gg aut (5
(kgCH4/yr) (kg CODlyr) (kgCH4/kgCOD)
C H4 emissions,pr
COD dig_out
Bo
MCF dig_out

CH4emi$ionS’pr = 2,782,505kg COD/yI’X O.Zlkg CH4/kg CODX 0.480
= 280,477KkgCHlyr

CO D CO D dig_out
CO D dig_out CO D

51



L Bo MCF dig_out

(PEiagoons)

PEjagoons = 280,477 KQCH4/yrx 21/ 1,000 = 5,890 tCO,/yr

(b)

(6)

= X X GWPch4 (6)
CH, (tCOL/kgCH,)
(tCOAyr) (kgCH4/yr)
[
CH, Bo=0.25
kgCH4/kg MCF=1 (1)
[ ) 0.45

=2,782,505 kgCH4/yrx 0.0045x (21/1000) tCO./kgCH,
= 263 tCO,/yr

(©)

CO,

52



(d)

(7)

PEeiecineat ELy x CEFq4 + HGpy x CEFprphemy (7)
(tCO4lyr) (MWhy) (tCO/MWh) (MJly) (tCOA/MJ)

PEeiecineat

EL,

CEFy CO;

HGpry

CEFprhermy CO,

° EL,
(603.38MWh/yr)
° CEFy4 CO,
(0.637tCO-/MWHh)
°

HGpy  36,253477(MJly)

CEFPr,therm,y O( )

(PEetecinear)

PEqjeciheat = 603.38 MJ/yr x 0.637 tCO-/MWh 36,253,477 MJ/y x  0tCO,/MJ
= 384 tCO,/lyr

(€)

53



(f)

(9)

(PElagoons)

(PEetecrheat)
= PEjagoons PEeiecineat
(tCO4lyr) (tCO4lyr)
(tCO4lyr) (tCO4lyr)
= 5,890 263 334
= 6,537tCOyr
©)
(a
AMO0013Ver04
(b)
GHG
(tCO4lyr)
= (tCO€elyr)
(t CO€lyr)
(t CO€lyr)

=39567 0 6,537
= 33,030 tCO/yr

54



2.2.9

x 2
213
2-13
Year
(/CO) GHG
(/CO)
(/CO) (/CO)
2009 6,537 39,567 0 33,030
2010 6,537 39,567 0 33,030
2011 6,537 39,567 0 33,030
2012 6,537 39,567 0 33,030
2013 6,537 39,567 0 33,030
2014 6,537 39,567 0 33,030
2015 6,537 39,567 0 33,030
2016 6,537 39,567 0 33,030
2017 6,537 39,567 0 33,030
2018 6,537 39,567 0 33,030
2019 6,537 39,567 0 33,030
2020 6,537 39,567 0 33,030
2021 6,537 39,567 0 33,030
2022 6,537 39,567 0 33,030
Tota 91,518 553,938 0 462,420
(tCO%e)
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2.2.10

GHG

AMO013Ver04

(Ver0d)

AMO013

2-18

19.
I__I____'__________'_

IIIIII

|

1
| E—
]

4. /9. COD

e |

15. PEflarey

56

2-18

|

3. COD
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2211

)

2

©)

Assessment)

Department of Natural Resources and Environment)

EIA

EIA

CDM
2006

Tan Hiep
EIA

EIA

57

EIA (Environmental Impact
(DONRE

Tan Hiep



o CO,
EIA ( ) 214
2-14 ( )
o
> )
- ° ( )
>
o
> ( )
> ) ( )
o
ElIA
2-19 2-20

2-19
Mr. Vo Hung Viet (Vice Chairman)
2 ( ) Ms. Pham Thi Huong (Director of DONRE)

58




2 Mr. Hoang Nguyen (Vice Director)

2212

PDD( )

VIETMA
(MARD Ministry of

Agriculture and Rural Development)

)

(2
CDM

59



(3) VIETMA

VIETMA Tan Hiep Tan Hiep
2213 CDM
2006 9 CDM 26 CDM
CDM
2-15 CDM
15MW
)
60GWh/yr
60ktCO,fyr
AMO0013Ver.04
34,790tCO.fyr
CDM
CDM
Q) CDM
CDM

® C( )

60




H. ( )

CDM 2

® AMS .H./Version 4 (23 December 23, 2006)
® AMS .C./Version 9 (23 December 23, 2006)

(2) AMS H.
@
CO,
PE yponer (ICO2ly)  PCy, (MWh/y) x CEF giq (tCO/Wh)
603.38 x 0.637
384 (tCO.ly)
PC, (MWhly)
CEF gid CO, (tCO,/Wh)

PE yuwireated (1CO2lY)
Qyuw (M) x  COD yuwgreated (VM%) X B gy (KGCH4kgCOD)
X MCF ywfinal (-) X GWP_CH, (-)
718182 x 0.0038 x 0.21x 1.0x 21

12035 (tCO.ly)
Qyww (my)
COD yywirested COD  (Um?d)
Boww (kgCH4kgCOD)
MCF wwfinal )
GWP_CH, )

PEysfina (tCO-ly) 0

61



PE ysuitive (tCO21Y) PE ysugitiveww (tCO2fY) PE yfugitives (tCO21Y)
(1 CEF ) X MEP ywwireatment X GWP_CHy ) 0
(1 09 x 2866 x 21 0

6019 (tCO,lY)
PE y,f ugitiveww (tCOZ/ y)
PE yfugitive,s (tCOZ/y)
CEF v )
MEP ywwireatment (tCH4lY)

PEy,dissoved (tCOZ/y) Qy,ww (m3/y) X [CH4] ywwi treated (tCH4/ m3) X GWP_CH4
718182 x 0.0001 x 21
1508 (tCO.ly)

[CH4] ywwireated (tCH4/ m3)

PEy PE ypower PE yywireated PE ysfina PE ysugitive PE y dissolved
384 12035 0 6019 1508

19946 (tCO,ly)
(b)

MEP ywwireaiment (tCHalY)
Qyuw (M) x  COD ywuntreated (YM®) X B oy (kgCH4kgCOD)
X MCF wwjreatment (-)
718182 x 0.019 x 0.21 x 0.8
2292 (tCHalY)

COD yywyrirected COD (tmd)
MCF wwfiral Q]

62



(©)

BE, (tCOJY)  ( MEP,uwireatment
(2292 0) x 21
48132 (tCO4ly)

MEPy streatment

Leakage, 0 (tCOaly)

ER, BE, (PE, Leskage,)

48132 (19946  0)
28186 (tCOly)

(3) AMS .C.

(@

(b)

BEy’ff (tCOz/y) Q y,oa|(kt- cod /y)

X

6.168 x 2091 x 99.18

12792 (tCO,ly)
Q y,0al
NCV coa (TIKY)
EF coal C02
0

PE yif (tCOz/ y) 0

ER Wi (tCOz/ y) BE Wi PE yff

12792 (tCO.ly)

63

MEP ysreatment ) ¥

NCV coa(TIKE) X

(kt-codly)

(tCO,TY)

GWP_CH, ()

(tCHJY)

EF oa(tCOATJ)



(4) CDM

@ CDM
CDM 2-16
2-16 CDM
AMS .H. AMS .C
48,132 (tCO.ly) 12,792 (tCO.ly)
19,946 (tCO.ly) 0 (tCOly)
0 (tCOly) 0 (tCOly)
28,186 (tCO.ly) 12,792 (tCO.ly)
( ) 40,978 (tCO.ly)
AMS H. AMS .C
CDM
(b) CDM
40,978 tCO,ly
AMO0013 Ver.04
CDM
CDM
AMS H.
60 ktCO,ly
200t/day
CDM
CDM
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31

SPC () SPC
CDM
<z —
4
<
_ ' ' TOSHIBA
\éIET m SPC m
0.l T ( )
)
— m|
\ ) -
31 CDM
3.2
SPC
[ | 31 ( )
0.2
0.8
20
01
CER ()
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3.3

33.1
()]
(2
3
31 IRR
2,677,500 US$
(
70,400US$/
«( )
(30,300US$/ )
(15,900US$/ )
(8,600USY )
(8,600USY )
(7,000US§ )
331,350 USY/
CER 0, 5,10,15 US$/tCO,
332 IRR
32 IRR
IRR( )
7 10 14 15
9.1 -1.6 3.0 3.0
5 USHCO, 1.3 55 9.3 95
10 US$ACO, 5.0 1.1 14.3 14.6
15 US$/CO, 10.3 15.9 18.6 18.9
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333

3-2
14 3.0%

(D

) 3.1

(3) 2.2.13
CDM

CER

IRR5.0% 14

31

2006 9

CDM

CDM
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IRR 7 -9.1%

CER (10US$t-CO,)
IRR14.3%
CER
SPC
CDM 26
CDM
CDM





