lAsan1s CDM

(AMAFNUFIW FATUATTAL NTTHHIU
lAsens wasmshinmNUsELALEE)

7N
Y

2IANISUSHISIANISANYLSBUNSLN a UI l

(89ANITNWIYN) TG D_I

A9.8150 Lﬁﬂadqaﬁm




U WganisuataEna

QJdl”
° AININBITH
° ﬁﬂ'\%ﬂ'ﬁﬂiiﬂiﬂﬂ'ﬁ' CDM

* NMTAAMINUITZLUNNA

.

£0)
OD\




2

L
AITNINWITW
Ql k9

T




. Tasenisnalnniswmufiazans

Al 3 sULUUaINalNNITaRUSHIMNAELSawNT2an

Yo

aelansansiiealn Felunaainnisussgnadagussinanng
auatyy1y N 3 (COP 3) Tull 1997 (w.A. 2540)

v v

— nalnnisdeaanednsanenis

L UgpefriSannszan (Emission
Trading: ET)

* NalAN1SANLRBANTIINA
(Joint Implementation: JI)

e nalnniswawINgzee \
(Clean Development \:"- -

Mechanism: CDM) ‘1 .




1
Qs (=]

. lAs9en1sna lnnISNENRINESa16

Uszinalnelalddnertusaidasiiaale L0
Tud 2545 yinlvuszinalnedinisaidiwsanleunis =P

ﬂﬂﬁu’]"ZfL%E]%ﬂ’i?.ﬁ]ﬂﬁﬂﬂﬂ']’ﬁﬁ’]l,ﬁ%‘[ﬂ’iﬂ n19 CDM

USNA NG LATER aUN. LAY BAWBIZIIWAA
Us2d1wNI1581L B WITBEINAS L ANISNRIBINFZD 6

(Designated National Authority: DNA) ZH#%17

* AMUBANANLANUTNITWRWINYITWFIRSUUILNALI1UTW
* JLATIZH NAWNIDY LazmIIdaulAasInIsNelBA1SUSas

lA59n15 "
N \

W, * Ldua mwLﬁ%‘l%mﬁ%mlﬂa%ua:msaaﬂ‘l‘u%’mao 119 >

_Dr(L:;lB ﬂEI‘IJ%NWmfflv']?il,%ﬂ%ﬂiz'i]ﬂ?la\‘lrﬂﬁ\‘lﬂ'ﬁ




. Tasenisnalnniswmufiazans

Usznalumeanuand 1 aunsadl  CERs TldSuamusmirlulity
UsTaWUsNIAvaIlsTInaly

AN UNIDTOAITUBUATANAN

AARUINT 1 Wusnsalndas

TASINITAANITLSaUNTEAN LU — mm =m)> § _
- - ’ ANNIYLIBUNITIN

UTENAUDNAIANLINT 1 ~

/ 2
Awsaunszannanla

Certified Emission
Reduction (CERs)

—
\ w
2 \\\t~~
A8 ANYILVIAD & LY
NR9lATINIG L =
4 ATUAITNY + AT 1“
|

JuUN w = anenaawalulag
FEO USENAUDNAIANUINT L




U Juaannisnawilasenis CDM

Aenfiulasanig |

wa Y v [
miaqummnﬂszmmmmu A15ASFBUSUTRIENANSTBLEUBLASING
DNA DOE (A)
CDM EB
VU8R

DNA 71318819 aun.
DOE wanedie aAnsufuRnisnlasumssuses

Eu\I 'TL‘L!'UIﬂiﬂﬂ']ﬁ 910 CDM EB IUﬂ'ﬁC‘]ﬁ'J‘\]ﬁEJ'U
‘ CDM EB ‘Vill']EJa\‘] ﬂiu%ﬂiﬁllﬂ'ﬁ‘U‘%‘WﬁﬂabLﬂﬂ'ﬁ
N158USUNISan GHG Waufidzenn
DOE (B) PDD #4188 toNa1sUaLadualasinig
‘ GHG 318809 N9LSaUNTEaN
N155U599nN15a0 GHG R
/\ DOE (B) \
‘ £, \ § \
j v 1 6V ‘
_Drgg A1seanlususaslsunun1sann1suassfneisaunszan .

CDM EB




. LoA : Letter of Approval

i aun olo/al
(9AMIUMITY)

‘ nidalia1suseslaseinisinidu

ol e 1ASINITAUNALANNTHAMUINEZ B R (Letter

ouudeinne wind NFUNN eoloeo Of Ap prova L. I_OA) ﬁ 29 ﬂim e DUN. Lﬁ ?

widoatiuil Wi ietuseriannssunsarnsuimsdamsiedeunseaniividle =Y Y] 1 A o a 1 Y a
o W i WS T D  BS veer rar Prlns SugUINASINIS CDM Aadunisneliie
U39 3 85 31im Wlassnsmunalamswannfiaaauarvatuayumsinunidedululssmelng D
wazvaiusevin N a v A v !
S S ﬂ']ﬁWWU'W]EJ\‘]EJUIUﬂﬁ%LV]ﬂbLVlEJLLagﬁUﬁ'E]\‘]"J']
. UsanAlnglabidnentusooydygravusermindasnmswasuwamanmgiionna
dloTuil e Furen odend uariBansifidln dotuil be duney wece

. Mihauslasinsnalnnswaunfiaze1n (Clean Development Mechanism

Y v v U/
Project Activity) vesu3wm 8 85 s1im Wuludumuainsle > 1.J 38 LCV] ﬂVLCV] FJVLéﬂ;wa m EJ 'T:U ua wa@lfyﬂ
U3 § 85 §1in srdesUfuRmunguanglve uarufnuenssun1sesin1suing

Samsfrudounsean Wotuft om werimey bees avﬁj J¥UY afj 1 éf 18019 Lﬂa ¢4 LL‘U ag

anmgienTekarisansineale

W wiuh 92 unsAu WA, lbdoo

> As1sntauelasinisnaln COM
(3‘{%”[/ a o (~4 U -y}
99U Wulumeauadiasia

UaAaNsEnsminenssssuvAuardundon

> UstnY desufiRnungunnglne

“ANmuUIlAsIN1S CDM 288998 LoA -
v LAZUFAAMNZNTIUANT BUN.

310 aun. wailUdundngiulunis _ ﬂ

g Yunzidsulasen1snu COM EB”




|
Q/

RANLNNNITNRAWINEIEW (SD criteria) 1%5ulAs9n1s CDOM Twilsznelng

1. RNIAABIA TN INYINISITNTIAUALFIUIAR DN 2. RHIAABHANBHIAN

o S YV =\ ¥
1.1 ATURANNFAILIAIDN

(1) mMIaansdasanimIannszaninvwalag

(1) msfdwmirnzasdidmlaginie

(2) ERUARWNINTTANAIRIFIAN IUUSIIN LAY

a A L=
#3aaiiienla uwIN Y sBgETHgRanaiies

(2) ¥an¥NIsaINE

(3) qmmwamaﬁ'ﬂmamm’muazquﬁﬂné’lﬁm

(3) NAaNBN9LFLS

(4) NaNwNINan
Q U Q 1

3. KUAAATHANWNIINRILAZ/MIaaanaamnalulad

v v
(5) NIIANTIIUING

(6) NM3IANIVAILHY
7) NANHA o
(7) daNEA® (1) msnawnnalulad

U v
nsdutilaniivaslan o A X i
8) madwiowiadldan (2) WHBNIIAUTRWITBIADTUFATZHLLIAT Crediting

(9) N1IANIIVDILHL WA I Period ﬁrﬂiﬂﬂ’l‘itaaﬂvl‘?f
o v o a
1.2 ATHATWNINYINISIINYIA (3) wWwNIANaUINYAAINT

[y v & a a v &
(10) ﬂ')']&l@ladn'l‘sshiwll,l,azﬂ‘szaﬂﬁﬂ’lWﬂ’l‘ﬂ%Wﬂlad‘[ﬂidnﬁ‘s

(11) MIRsnazasanuarnIInawzTad/sne 4. BNIAATIHAILASHND

v
ARIVDILLNW

U 7 1
(12) nMswanwnadganiglalasenis

(1) M13199%

[

(13) Az 9 NANANITNUBINRIF 1AL

(>3

2) Melannanvasdiidwlagiwdsdn

U [P
A e A I 5 (3) NI ITNAIWNALNI
U5enAAENITNNITAIANITUINHITIANIINIBLIDWNIZANINAILAF NN WA s Y
NIRAWINSIIREIRSUNIINITI AU lATINITAINNE LNNI TR (4) szanomnsianasn

1 1 v A o A 2 ¢ o
| fdzene w.a. 2553 71 1/2553 TagilsenelFidasuni 29 s o 2553 (5) ﬂ"‘;l“l‘m@@,ﬂﬂimﬂ" glwilszine



ﬂﬂ']%ﬂ']iﬂitﬂid n13 CDM




U sawanlasenis CDM vialan

la33n15 CDM N9%ae (Tayaddl 30 W.u. 2563)

d079%A N

Moo X
1A39715 CDM N lasun1swnet Do n

USinmimsaunszaniianain
9280 b@ (Expected CERs)
lassmsnlasumIsuTasnIsuan
lA3A® (CERS)

1JSutw CERs

1) 2548 D
31 5.@. 2555

1,620,056,436

1,482,582,782

o 7l 2548 9udw
1l 2548 1

31 5.A. 2563

STUZIANAR

LASAG

7,845

7,649,784,049 9,155,701,588

3,213

2,066,137,520

583,554.792

NN https://cdm.unfccc.int/Statistics/Public/ CDMinsights/index.html \ I

>

k|




1 analasenis oM Tudszinalng

v

=
D3 AINEN 30 W.2. 63 B Issuance Regrister |Jj LoA

JSa1m CERs filan13iusas N
14,680,634 tCO.e

66 lA39N19
U381 GHG Raaiazanle

nnlasenisfigwnadon 7,414,236 tCO e a1l

154 1las9n13

U331m GHG fianainozanla
2nlasensfilasu LoA 12,710,309 tCO_e Aol

222 1as9n13

‘ 0 4,000,000 8,000,000 12,000,000 16,000,000 20,000,000
> 4

aun .
TGD a 'z v =
L Na: ﬂ%ﬁl‘ﬂaﬂﬂﬂ'l‘ﬁl‘ia%ﬂigfﬂﬂ, aun.




. Jszinnlassnis COM Iunisznelng

NISHANUTLANSAIWWAIIUY

faganIw 652,489 tCO2e/y
3,941,898tC02e/y w2 Tasans ; WA NaIULEITing
77U 77 1AseNs o 580,490 tCO2e/y
463,826tCO2e/y ’
. 17U 27 1Asens
"‘W
WAL ULIBY,
1,159,932tC02e/y WA TURNULIBU
U 37 1AaNIS \ quuw;mu
54,514tCO2e/y

WA nWaIIIULN

198,9

37U 1 1A59N15

71U 6 1ATINIS
Iaua

TWAnanwasuay
1,196,091tCO2¢e/y 326,010tCO2e/ Q}\\
U 27 1A5IN13 $1u7u 3 lasenn .
Y “
ITIBLATINIT CDM NIRNA 154 lasans “
w

Psanamzisawnszaniiaininazanle 7.41 MtCO, ely




. a01NINtAIIN1T CDM lwilszinalne

Aliun1sag

48 1As9N1S

deredondsantan

34 1A59N1S

a £ =
‘ gALaNNIIVUNSLUBU

3 Tasans

— RUATISYSLIATIAALAINR

42 1as9019

S\
o Y o %\ “
31w InlAIIN1T CDM (N2 1)) 31wan 147 lasems

% = = -
(DaNavInng 30 W.2. 63) ~ !
. u




6
| @@ wn13ai31@1 CERs

371A1 CERs
| @ Nov 2020
ﬁgﬂﬁ‘j‘tﬁﬂ??ﬂ : ﬁ%ﬂ’]‘itﬁﬂ'ﬁﬂl 0.29 €/CERs
N FINWUENTUN 1 : ANWUENTUN 2
n 2 r N,l :
oo|/ !
. I
O sl | ! 3101 CERs
_g N wy JIMM %m | @ DEC 2018
<, \ ’N f \ | 0.25 €/CERs
. |
: AN .
S I
s \M\\-\f I
",
|
| R S
2009 2010 2011 2012 20.13 2014 2015 2018 07 2018 2019 2020

= : : .
Nd1: www.quandl.com/collections/futures/ice-cer-emissions-futures

h %,
>
aun X
TGO
=




" Tas9n13 CDM gsiin15ua5uU509 CERs

® -~ VL " | (‘W I‘
LWah ?.Iﬂ’li%lﬁ’)&l‘wm%’l AN

> Lopburi Solar Power Plant
> SPP2, SPP3, SPP 4, SPP5

> Biogas from Ethanol Wastewater for Electricity Generation

U
o =] 6 a\

1 ¥
* FUUIDDVIYANIUDINLATAAAIINNN

v v

> Solar Power Project by Bangkok Solar Power Co., Ltd.

> Bangkok Kamphaeng Saen: Landfill :
Gas to Electricity \\5\

1
L | -
16




U auma9n1s CERs 291w

° nalnnglnldssine
> Korea ETS

De
m
> Columbia Carbon Tax and

S
> Africa Carbon Tax P Ply

¢ Global Climate Action .
+ consin a—

T
%;m “
\
‘ u




ﬂ')']&l(%ﬁlx‘iﬂ']i CERs Bj'\%ﬂav[,ﬂﬂ'] Elel%‘]]i%il‘ﬂﬁ

@ Y g >
Korean ETS \\.,,,

)

. agﬂmw:‘ﬁ'aao (2018-2020)

* 31 CERs lUlswawwsld 5%

* CERs fishanldaasianas
1 §.9. 2016 lasaasliuSun
vasdszinamnaLdugIn
159715 wazdiunanssy
lungudszinadawamn

* 3.2 M1 CERs ‘ﬁ'gﬂﬁﬂﬂ‘["ﬁ
Tud 2018 (15.6 a1ulu
JTHZUIN)

* 51A39MIuuL PoA 7las
mMadwnzifouasudd 2018

N\ )

Columbia -

Carbon Tax

* Suaaudd 2017

* 10 CERs g waime e
100%

* CERs fihanldaaiiia
wasl 2012 lasdad
aiunanssuludssina
Taaudoninmm

* 1.5 814 CERs 'ﬁgﬂ
i 114 lud 2018

- J

[Afr'ca } )
|
/7
Carbon Tax

* agluszsn 1 (0. 2019
- 5.0, 2022)

* 111 CERs llgwaiwe e
10%

* CERs Mianltdas
diinnanssuludsane
wanimlduazaguany

&1V Carbon tax UIAU
1o

- J




. Global Climate Action

® Climate Neutral Now NEUTRALNOW

MEASURE REDUCE OFFSET
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)| @ hitps://cdm.unfecc.int/Projects/projsearch.html

r
Lo~ac H (& CDM: Project Activities. x ‘ 2 CDM: Univanich TOPI Biogas. P

Home CDM | JI CCiiNet TT:Clear

C\

£<f§~\
ez

¢,
(\vt<

About CDM
Governance
Rules and Reference
Methodologies
Project Search

CDM co-Benefits

Programme of Activities (PoA)

Prior Consideration
Validation
Requests for Deviation
Post-Registration Changes
Renewal of crediting period
Issuance of CERs

CDM Registry

Stakeholder Interaction

Newsroom

Issues Quickfinder:

Offset now:
NEUTRAL
EENOW

Connect with CDM

o e v

‘four location: Home > Project Search

Project Search

This search tool allows you to search for a specific CDM project, or a general project type, in any phase of the regi
search, please click on the "advanced search” option. From the advanced search, you can search CDM projects b’

Search Criteria [Simple Search]

Title: ‘
gectﬂra\ Find results that are in| @ny | of the selected:
copes. Energy industries (renewable - / non-renewable sources) (1)
Energy distribution (2)
Energy demand (3)
Manufacturing industries (4)
Chemical industries (5)
Scale: All v

Methodologies | Fing results that use [any V] of the selected

AMO0001
AM0002 ~
AMO003
AM0004 v
AMO0005
Host [ no selection - v
Country:
Annex 1 Australia
Countries Austria A
Belarus v
Belgium
Status ‘AH v
Registration from: ‘ Iw: ‘ ‘
date * format YYYY/MM/DD, searches only registered projects if specified!
Amount of from: ‘ Im: ‘ ‘
Reductions
from:

Bofaranca [

Waiting for response from cdm.unfeccint...
= -

ANSARARAINATISAR GHG

Project 2661 : Univanich TOPI Biogas Project

Project title

SDC description report

Host Parties

Other Parties Involved

Sectoral scopes

Activity Scale

Methodologies Used

Standardized baselines used
Amount of Reductions
Fee level

Validation Report

Modalities of Communication

Registration Date

Crediting Period

Requests for Issuance
and related documentation

- 1‘ project design document (2789 KB) (approved - {18 Feb 2014 - view previous)

- T.Eregistration request form (604 KB)

tanad3 PDD

Not Available. Please refer to our Further Information on SD-Tool

Thailand , involved indirectly ._Eapproval (459 KB) '.'i_'authorization (4589 KB)
Authorized Participants: Univanich Palm Cil Public Co., Ltd. ; Carbon Bridge Pte Ltd.

Liechtenstein , involved indirectly iapproval (1422 KB) X autnorization (1422 KB)
Authorized Participants: Foundation myclimate - The Climate Protection Parinership

1: Energy industries (renewable - / non-renewable sources)
13 : Waste handling and disposal

SMALL

AMS-IILH. ver. 9 - Methane recovery in wastewater treatment
AMS-1.D. ver. 13 - Grid connected renewable electricity genaration

NIA

[ 41,174 metric tonnes CO2 equivalent per annum

USD 6734.8

a
U3n1ae GHG
._E\f'aliclation report (55% KB) Public availability inrogation 1

Link to information uploaded for public availability “ ﬂfl ﬂq'] Q Y] a ﬂlﬂy
(=%

Fvalidation opinion on changes in PDD (244 KB)

MoC Annex 1
Modalities of Communication valid as of 14/06/2012
MoC Annex 2 (Add Project Participant) valid as of 07/06/2012

24 Aug 09 (view history)

01 Oct 09 - 30 Sep 16 (Renewable)
Changed from: 24 Aug 09 - 23 Aug 16

~

Block end: TH-5-1222478-1-1-0-2661

Monitoring report: “=01 Oct 2009 - 31 Dec 2010 (1149 KB)
Issuance request state: Issued

CERs requested up to 31 December 2012 75192
Serial Range: Block start: TH-5-1147287-1-1-0-2661
[Full view and history]

Monitoring report: 201 Jan 2011 - 31 Dec 2012 (803 KB)
Issuance request state: Issued

CERs requested up to 31 December 2012: 124417
Serial Range: Block start: TH-5-6520025-1-1-0-2661
[Full view and history]

Block end: TH—5—5544-441—1—1—D—2®
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SECTION A. Description of project activity

A.1. Purpose and general description of project activity

>>

SPP2 Solar Power Project developed by SPP Two Co., Ltd. (hereinafter referred to as “SPP Two”). SPP
Two is a project company established for the installation and operation of a Greenfield grid-connected
solar photovoltaic (PV) power plant in Saraburi province of Thailand. The proposed CDM project activity
hereinafter is referred to as “the Project” or “project activity”.

The purpose of this project activity is to utilize the sunlight as renewable energy resource for carbon-
neutral electricity generation. The project activity is to install the polycrystalline PV panels at the project
plant with a total installed capacity of approximately 9.506MW-DC Gross. The net quantity of electricity
generation rated at approximately 8MW-AC will be sold to the Provincial Electricity Authority (PEA).
The generated electricity will be exported to PEA at 22 kV via the PEA transmission lines in the district
of Wang Muang of Saraburi Province, Thailand. The electricity is to be sold under a Power Purchase
Agreement (PPA) in the Very Small Power Producer (VSPP) Programl.

Another purpose of the project activity is to reduce greenhouse gases (GHGs). In the absence of the
project activity, the same amount of electricity would have been generated from other power plants using
fossil fuel. By displacing this electricity with the carbon-neutral electricity generated from the project
activity will reduce carbon dioxide (CO;) emissions which would otherwise be released to the atmosphere
by fossil fuel-fired units.

The Project was commissioned on 2™ May 2012. Upo
a net annual average (over the first crediting period)
corresponds to 8,706 tonnes of CO, equivalent GHG! y
emission reduction for the chosen crediting period (7 years) is 60, 948 tonnes of CO, equwalent

The Project activity falls under the following types and categories

* Sectoral Type I: Renewable energy projects
Category 1.D: Renewable electricity generation for a grid

o Sectoral Type III: Other project activities
Category II1.H: Methane recovery in wastewater treatment

‘Wastewater treatment system:

In the baseline, the POME is treated in a sequential 12 open lagoons. After treatment, the treated
wastewater is discharged to the surrounding palm plantations and is used as liquid fertilizer under a zero-
discharge plan.

Under the Project, the POME will be treated through the Hybrid Channel Digester before being
discharged to the existing open lagoons for secondary treatment. Three (3) currently unused open lagoons
are converted to the Hybrid Channel Digester system for three anaerobic digestion processes for cooling,
digestion, and stabilization processes.

Under Hybrid Channel Digester system, the POME will be treated through process of silt screening,
accumulation pond and oil recovery in the preliminary treatment system, to separate silt/sand and oil out
from the influent. It is expected that very small amount of separated silt and sand will be collected from
silt screening. After sufficient collection amount, the collected silt and sand will be sent off-site for
disposal at environmentally safe and sound disposal site. After separation, wastewater mixes with
anaerobic microorganisms in the digestion tank, and the organic compounds in the wastewater will be
degraded by approximately 80%. The designed organic loading rate in the digester is 2 kgCOD/m’-day
with the designed volume of 10,000 m®. Most degraded organic compounds will be converted to biogas.
Effluent from the digester will be stabilized in an equalization pond prior to discharging to the existing 12
sequential open lagoons, some of which may become unnecessary due to the drastically reduced COD
load of the POME exiting the Hybrid Channel Digester. As with the baseline case, the final effluent from
the open lagoons will be discharged to the surrounding palm plantations.

During an emergency situation when the new digester system cannot be operated, the wastewater will
flow to the open lagoons and will be treated under existing system.

A relatively small amount of sludge will be removed from the digester. When sludge is removed, it will
be dried out and used as fertilizer. For this purpose, there will be a dumping platform next to the digester
where the sludge is spread and dewatered. At the time of the validation, there was no sludge generation in
the baseline case.

Power generation system:

Under the PrOJect the blogas generated from d1gest10n system will be purified and used to generate
electrigj gene he electri he orid both off-peak and on-peak

il be generated from he
digester. It 1s {ransparen y noted that af the fime of the hirst decision making in 2007, TPO originally
considered to install only one IMW power generator. The decision to install the second IMW generator
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