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1 INTRODUCTION

Danish Energy Agency has commissioned DNV Climdtar@e Services AS (DNV) to carry
out the verification and certification of the eniigs reductions reported for the “Ratchaburi
Farms Biogas Project at Veerachai Farm” (the ptpjfec the period 28 March 2008 to 31
March 2011. This report contains the findings frahe verification and a certification

statement for the certified emission reductions.

1.1 Objective

Verification is the periodic independent review amdpostdetermination by a Designated
Operational Entity (DOE) of the monitored reducian GHG emissions that have occurred
as a result of the registered CDM project actidilying a defined monitoring period.

Certification is the written assurance by a DOH,tHaring a specific period in time, a project
activity achieved the emission reductions as \etifi

The objective of this verification was to verify cagertify the emission reductions reported
for the “Ratchaburi Farms Biogas Project at Veeaa€larm” for the period 28 March 2008 to
31 March 2011.

1.2 Scope

The scope of the verification is to verify that:

* The project activity has been implemented and dpdran accordance with the
registered PDD or any approved revised PDD;

* The monitoring plan complies with the monitoring thwdology and the actual
monitoring complies with the monitoring plan, inding compliance with any
guidance provided by the Board regarding deviatifsom the provisions of a
registered plan and/or methodology;

« The data and calculation of GHG emission reductibase been assessed to
correctly support the emission reductions beingredal.

The verification shall ensure that reported emissieductions are complete and accurate in
order to be certified.

1.3 Description of the project activity

Project Parties: Thailand and Denmark

Title of project activity: Ratchaburi Farms Biogasoject at Veerachai Farm
UNFCCC registration No: 1554

Baseline and

monitoring methodology AMS-III.D (version 11) ands-1.D (version 10)

Project Participants: Danish Ministry of Climateda&knergy/Danish Energy

Agency (Annex | Party- Denmark),
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Veerachai Farm Rangwai (Host Party- Thailand)

Location of the project activity: Moo 4, Thung LuprSub-District, Pak Thor District,
Ratchaburi

13°24.558N 99°41.403E
Project’s crediting period: 28 March 2008 to 27rbha2018 (fixed)
Period verified in this verification: 28 March 20G831 March 2011

The swine farm has employed high-rate anaerobitemager treatment reactors used for the
treatment of the effluent in the project. This tealogy is based on the high suspended solids
up flow anaerobic sludge blanket (H-UASB) systerhjolv is a modification of the general
UASB concept. A hydrolytic tank (or buffer tank) é&lded upstream of the conventional
UASB plant. It was verified on-site that biogasnfraghe H-UASB is captured and stored
under a polyethylene cover placed over the buffiekt and from there the biogas is sent
through polyethylene (PE) pipes and pumped to Heeengines that generate electricity that
is used in electrical power applications at thenfar

Final effluent from the anaerobic treatment plaatpercolated across a series of sand filter
beds in a batch-fed system, operating on a 4-5bdagh cycle. The details on the buffer
tanks, H-UASB, gas engines, sand filter bed an& typverified to be consistent with the
details provided in the approved revised CDM-PDD /5

The removed solids are aerobically dried on theathe filter bed, and once dry, removed
for use as a fertilizer. The treated effluent isarofelled to open lagoons, where further
facultative breakdown of the organic load occumantthere, the final effluent is recycled
and reused in barn flushing operations. This sdcordance with the approved revised CDM
PDD /5/.

1.4 Methodology for determining emission reductions

Emission reductions will be based on AMS-III.D (sien 11) /43/ and AMS-1.D (version 10)
144]. As per AMS-III.D (version 11) /43/, baseliamissions (BE) are determined by selecting
the lower of

i) The actual amount of methane generated by thester, captured and sent to the gas
engines and flare

i) The amount of methane emission reductions hiagtbeen calculatezk-antein the PDD
/5/ based on livestock population data and IPC@uweémission factors.

Project emissions are calculated from the methap&uced but not destroyed in the flare due
to incomplete combustion of biogas in the flare.(flare efficiency) and the G@&missions
from use of electricity for the operation of theifay. The methane emissions from methane
captured but not destroyed in the flare are deteedex-postbased on measurements of the
flare efficiency as per the revised PDD /5/. The,@&missions as a result of the project
electricity consumption was estimatextantein the revised PDD based on the rated power of
equipment installed in the project activity /5/.

As per AMS-I.D version 10 /44/, the emission reduts of the project activity are based on
the amount of grid electricity that is displacetieToaseline emissions are determined by the
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electricity generated by the biogas multiplied e tCQ emission coefficient for the
displaced electricity from the grid. No project ssions are claimed as the project activity is
utilizing biogas with biogenic origins to produ@newable energy.

According to the AMS-III.D version 11 /43/ and AM® version 10 /44/, there is no leakage
(Lo) to be considered. The final reported emissionucgdns were determined as the
difference between baseline emissions and projagseons and leakag&R,e: = BE — PE —

Lo).

2 METHODOLOGY

DNV has assessed and determined that the impletimentand operation of the project
activity, and the steps taken to report emissialucgons comply with the CDM criteria and
relevant guidance provided by the Board. The assassinvolved a desk review of relevant
documentation as well as an on-site visit(s). T¢®easment includes:

i) The biogas flow to the gas engines and flare mogutowith biogas flow meters
(calibration certificates /11//12//13//14//15//1611/271/28/);

i) The methane content of the biogas in order to deter the amount of methane that has
been captured for flaring and electricity generatioonitored with portable methane
analyser (calibration certificates /18/);

iii) Electrical power for grid electricity displacememieasured by the electricity meters
(calibration certificates /19//20//211/122//23//24/)

iv) The weighted average emissions for the grid in [@hdiupdated yearly /3/;

v) Quantity of sludge removed from the treatment systnd its application measured
with truck scale (calibration certificates /25//R6/

Verification team
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(Verifier) Sing
Technical reviewer | Antunes Felipe Brazil vV v |V
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Duration of verification

Monitoring report publication: 15 December 2011
Desk review: 15 December 2011 to 10 January 2012
On-site assessment: 20 January 2012

Reporting, calculation checks and QA/QT5 December 2011 to 26 September 2012

2.1 Desk review

The monitoring report for the Ratchaburi Farms B®dProject at VCF for the period 28

March 2008 to 31 March 2011 (version 01 dated 8eldwer 2011 /1/ published on the CDM

website and Version 02 dated 12 September 2012H&/calibration certificates of the biogas

flow meters /11//12//13//14//15//116//171127//28power meters /19//20//21//22//23//24/ and
methane analysers /18/, the monthly emission remuctlculation spread sheets /3/, and the
operator recorded log sheets /4/ and the on-&el Gonitoring manual /2/ were assessed as
a part of the verification. In addition, the prdjeaevised approved monitoring plan /5/ and

project design submitted via the combined validatipinion for project design changes and
revision of monitoring plan /7/ and the projectaidation report /8/ were reviewed.

The verification of the emission reductions hasassd all factors and issues that constitute
the basis for emission reductions from the pragectollowing:

a) The actual measured flow of biogas to the femd two gas engines from 28 March
2008 to 31 March 2011, verified through crosschegkhe log sheet /4/ and verifying the
calculations in the Emission Reduction (ER) sprehdet /3/. The quality of the meter
reading was content of the biogas which is measurdde pipeline before the biogas is
routed to the flare and two gas engines from 28cM&008 to 31 March 2011 was
verified through crosschecking the log sheet /4 aerifying the calculations in the ER
spread sheet /3/. The quality of the methane amalysading was assured through
calibration certificate of methane analyser /18/.

c) Actual electrical power for grid electricity giscement measured by the electricity
meter was verified through crosschecking the lagesiM/ and verifying the calculations in

the ER spread sheet /3/. The quality of the metading was assured through calibration
certificate of power meters /19//20//21//12211231/124

d) Ex-postcalculated grid emission factor sources of tha da¢ from Thailand’s Ministry
of Energy /3/.

Calibration records and certificates /11/-/24//28//have been provided to the verification
team. DNV can confirm that the monitoring equipmewtre calibrated covering this
monitoring period as per the approved revised P@n cases where there is calibration gap,
adjustments were made in accordance with EB 52 A60646/.

2.2 On-site assessment

On 20 January 2012, Simon Wong from DNV performeesibe assessments at Veerachai
Farm, Thung Luang Sub-District, Pak Thor DistriBtatchaburi. During this visit, DNV
verified the actual implementation of the projeatdaconfirmed that the project is
implemented and operated as described in the miongtoeport and the revised approved
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CDM-PDD /5/. This includes confirming the opera@brstages of the project with physical
and documented evidence /4/.

* The site visit comprised a check of the 3 buffetkea 9 H-UASB, two gas engines
with 952 kW capacity each, sand filter beds, tloghs meters and electricity meters;

* Verifying the implementation and the effectivene$peration and maintenance of
the buffer tanks and H-UASB and biogas handlingesys

« Verifying that the volumes of biogas produced bg teactor and sent to the flare
and/or the gas engine are measured with a caltbgate flow meters;

» Verifying that the electricity generated the frohetgas engine are measured with
calibrated power meters; and

* Verifying that monitoring equipment is correctlyaypted and maintained.

2.3 Closing out of verification findings

The objective of this phase of the verification wasresolve any issues which needed be
clarified prior to DNV’s conclusion that i) the peat activity has been implemented and
operated in accordance with the registered PDD nyr @pproved revised PDD, ii) the
monitoring plan complies with the monitoring metbtmyy and the actual monitoring
complies with the monitoring plan and iii) the daaad calculation of GHG emission
reductions are correct.

A corrective action request (CAR) is issued, where:

i.  Non-conformities with the monitoring plan or metlbzhy are found in monitoring
and reporting and has not been sufficiently docugtkhy the project participants, or
if the evidence provided to prove conformity isufiient;

ii.  Maodifications to the implementation, operation andnitoring of the registered
project activity has not been sufficiently docunsehby the project participants;

iii.  Mistakes have been made in applying assumptions,atacalculations of emission
reductions which will impair the estimate of emissreductions;

iv. Issues identified in a FAR during validation touwified during verification have not
been resolved by the project participants.

A clarification request (CL) shall be raised ifonfnation is insufficient or not clear enough to
determine whether the applicable CDM requiremeatgtbeen met.

A forward action request (FAR) is issued for acsiohthe monitoring and reporting require
attention and/or adjustment for the next monitopegod

The verification identified two corrective actioaquests (CAR) and two clarification requests
(CL). The CARs and CLs were satisfactorily addrddsg the project participants by among
other revising the monitoring (please refer to Apgig A for further details). In addition to
the changes made to the monitoring report as atresuthe verification findings, the
following changes to the monitoring report (Versiah dated 12 September 2012) /1/ were
made compared to the initial version of the momigprreport received for verification
(Version 01 dated 8 December 2011):

- update the monitoring template to the MR templaiegVVS track.
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3 VERIFICATION FINDINGS

This section summarises the findings from the ieaifon of the emission reductions reported
for the “Ratchaburi Farms Biogas Project at Veeaa€larm” for the period 28 March 2008 to
31 March 2011.

3.1 Remaining issues, CARs, FARs from previous validatin / verification

This is the first verification and there are thus forward action requests (FAR) from the
previous verification. No forward action requestAly from the validation stage was
identified in the validation report dated 16 Jayu2008 /8/.

3.2 Post registration changes

DNV submitted the notification for changes in PDD I8 May 2011 before post registration
changes could be submitted under the VVS track. /#Bé notification for changes was
deemed incomplete on 27 June 2011 by the CDM Setatet

DNV resubmitted the responses to the incompletemessage on 6 June 2012, whereby the
re-submission was made under the VVS track whigeseded the VVM track notification.
In the post registration changes submission maderudVS track, DNV has also taken the
opportunity to incorporate a request for revisidritee monitoring plan to four monitoring
parameters.

The post registration changes described in AppeBdixere identified by DNV during this
verification and accepted by the EB on 4 Septer@bée /7/.

The assessment of compliance with the project getgnr and the monitoring plan contained
in the PDD, as described in the following sectiaayased on the revised PDD (2 February
2012) /5/.

3.3 Project implementation

As part of the site visit, DNV was able to confirtimat the project implementation is in

accordance with the project description contaimethe revised PDD dated 2 February 2012
/5/, approved on 4 September 2012 /7/. The chafiges the registered PDD /6/ cover the
following: i) 1 channel digester (covered lagoor)ieh is changed to 3 units of buffer tanks
and ii) Electricity generator capacity was revisemm 950 kW to two units of 952 kW each

(name plate capacity) /5//7].

The biogas produced is being used as a fuel irbithgas engines for electricity generation.
The electricity produced was utilized on-site mgim the swine farm for barn cooling and
lighting. In this monitoring period, all electrigiproduced was utilized on-site.

The excess biogas is flared in an open flare sysiénmThe quantity of biogas utilized for
electricity generation and flared is being measurgdlow meters. The biogas flow meters
and electricity power meters were installed to rmeayarious parameters mentioned in the
monitoring plan of the approved revised PDD /5/evieund in operation.
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3.4 Information (data and variables) provided in the manitoring report
that is different from that stated in the registerel PDD

The emission reductions for the AMS-111.D componefthe project accumulated during the
36 months of the monitoring period from 28 March020to 31 March 2011 are
115 268tCO., (based on measuring the amount of methane gedetat the digester,
captured and sent to the flare and gas enginesvi8lg the equivalent value for the similar
period in the revised PDD is 167 868 t&d5/. The differences are attributed to a) ushey t
lower of either the monthly aggregated measuredhamet emissions or tlex-antecalculated
Tier 2 approach in the PDD and because it was wbdahat biogas generation (301 066
m*month) throughout the entire monitoring period s(asing 36 months) was lower
compared to 504 528%month (calculated from 6 054 346'fyear) as per the revised PDD,
b) there are no project emission of 5 537 1€&/¢ear as assumexk-antein the PDD due to
the methane not captured by the project and reletsdhe atmosphere, and c) the total
installed capacity of the auxiliaries in the prajbeas increased thus resulting in higher project
emissions from this source.

The baseline emission from electricity displacedakulated as 13 505 tG®in theex-post
calculation. The baseline emission from electrigigneration estimated to be 18 047 1€
the approved revised PDD for the reporting peribde measured baseline emission from
renewable electricity production is lower than #stimate in the revised PDD due to the
decrease in electricity generation as a resultlofvar biogas generation.

3.5 Compliance of monitoring plan with monitoring methodology

DNV is able to confirm that the monitoring plan taned in the revised PDD dated 2
February 2012 /5/, accepted on 4 September 2012s/Th accordance with the approved
methodologies applied by the project activity, P&S-111.D version 11 /43/ and AMS-1.D
version 10 /44/.

3.6 Compliance of monitoring with the monitoring plan

The monitoring has been carried out in accordante twe monitoring plan contained in the
revised PDD dated 2 February 2012 /5/, acceptetl ®aptember 2012 /7/.

The below tables describe for each parameter, wisido be measured according to the
monitoring plan, how DNV has verified that i) thet@al monitoring complies with the

monitoring plan and that ii) data have been assdessecorrectly support the emission
reductions being claimed.

3.6.1 Monitoring parameters

According to the monitoring plan of the registef@@D /5/, there are 8 parameters to be
monitored:

- Biogas flow to gas engineQg
- Amount of the biogas sent to the flaBepgas Flared
- Methane content in biogafg; cha

Electricity generated by gas enginE8V g ceneraTeD
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Fraction of methane destroyed by

Grid Carbon Emission FactdCEF

Quantity of sludge removed from the treatment systand its applicationSludge

flaring procetae efficiency

Auxiliary electricity consumption for biogas systepower

The following tables are related to the paramatetee monitoring plan / methodology:

Assessment/ Observation

Data / Parameter:
(as in monitoring plan of PDD):

Qs

Biogas flow to gas engines.

Measuring frequency:

Continuously

Reporting frequency:

Daily

Is measuring and reporting frequency in
accordance with the monitoring plan and
monitoring methodology? (Yes / No)

Yes, daily recording and monthly summary /4

Type of monitoring equipment:

Measured by three gas flow meters for the
gas engines:

1) Gas flow meter for Engine 1 from Kobo
S/N: 4830. This meter was retired on 15 J
2010 and replaced with FCI, S/N: 311614,

2) Gas flow meter for Engine 1 from FI
Components International
ST51, S/N: 311614,

3) Gas flow meter for Engine 2 from Kobo
S/N: 5591.

Is accuracy of the monitoring equipment
stated in the monitoring plan? If the
monitoring plan does not specify the
accuracy of the monitoring equipment,
does the accuracy of the monitoring
equipment comply with local/national
standards, or as per the manufacturer’s
specification?

a@Phe approved revised PDD /5/ mentions
accuracy of £5% accuracy. Nevertheless,
monitoring equipment employed in
monitoring period is Kobold and FCI mete
which has an accuracy of £1.5% of reading

for FClI gas flow meter /36/, as per t
manufacturer's specification. Thus, DNV h
accepted that the monitoring equipm
represent good monitoring practise.

ud
LLC (FCI) ty[[)e

tHi

~

WO

d,
uly

d’

an
the
is
S,
for

Kobold gas flow meter /29/ and +2% of reading

he
as
bnt

Calibration frequency /interval:

Kobold recommends calibration every
months, as evidenced from the manufactur
letter /30/.

36
Er's

as evidenced from the manufacturer's ma

FCI recommends calibration every 18 monrlh

S,
ual
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136/.

Is the calibration interval in line with the
monitoring plan? If the monitoring plan
does not specify the frequency of
calibration, does the selected frequency
represent good monitoring practise?

The approved revised PDD /5/ does not speg
the calibration frequency however mentig
that it will be subjected to regular maintenan
DNV could determine that the calibrati
frequencies are following the manufacturg
recommendation.  Thus the
frequency represents good monitoring practig

Company performing the calibration:

1) Gas flow meter for Engine 1 from Kobo
S/N: 4830 was calibrated on 7 February 2
/11/ and is valid until 6 February 201
calibrated again on 21 February 2009 /12/

cify
ns
ce.
DN
Ir's

calibratipn

e,
d’
D08
11
and

is valid until 20 February 2012 and calibrajed

again on 19 February 2010 /13/ and is v

performed by Jiamphattana Ene
International Co., Ltd. This meter was reti
on 15 July 2010 and replaced with FCI, S
311614,

until 18 February 2013. All calibration WI;S
g

2) Gas flow meter for Engine 1 from Flujd

Components International LLC (FCI), S/
311614 was calibrated on 14 December 2
by the manufacturer FCI /14/, and is valid u
13 June 2011,

3) Gas flow meter for Engine 2, S/N: 5591 v

hlid

y
d

N:

N
D09
il

as

calibrated on 13 July 2008 by the manufacfure

Kobold /15/ and is valid until 12 July 201
calibrated again on 21 February 2009 /16/

1,
hnd

is valid until 20 February 2012 and calibrajed

again on 19 February 2010 /17/ and is v
until 18 February 2013. The last t\
calibrations were performed by Jiamphatt
Energy International Co., Ltd.

hlid
/0
ANna

Did calibration confirm proper functioning
of monitoring equipment? (Yes / No):

Yes, calibration confirms that the biogas mg
is working within the permissible error range.

ter

Is(are) calibration(s) valid for the whole
reporting period?

The meters employed for the monitoring of
biogas flow to gas engine 1 (F1) and bio
flow to gas engine 2 (F2) are all calibrated

nd
the calibrations performed are valid throught)ut

the monitoring period.

he
jas

If applicable, has the reported data been
cross-checked with other available data?

The data reported has been verified with the
sheets /4/ and monthly reports /3/.

log

How were the values in the monitoring

report verified?

Plant log book
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Does the data management ensure correcfes, all data from the log sheet /4/ and monthly

transfer of data and reporting of emission report was verified and deemed to be in orgler.

reductions and are necessary QA/QC | DNV can determine all data applied in the

processes in place? emission reduction calculation spread sheef /3/
were correct and from the original record.

In case project participants have Not applicable.

temporarily not monitored the parameter

has either i) a deviation been approved hy

the CDM EB or ii) has the parameter been

estimated as stipulated by Appendix 1 to

the CDM Project Standard?

Assessment/ Observation

Data / Parameter: Biogas Flared

(as in monitoring plan of PDD): Amount of the biogas sent to the Flare

Measuring frequency: Continuously

Reporting frequency: Daily

Is measuring and reporting frequency in | yes, daily recording and monthly summary /3.

accordance with the monitoring plan and

monitoring methodology? (Yes / No)

Type of monitoring equipment: Gas flow meter from FCI type ST 98, SIN:
285369. The meter (F3) was put into operation
on 1 January 2010.

Is accuracy of the monitoring equipment @§ot mentioned in the PDD. Nevertheless, [he

stated in the monitoring plan? If the monitoring equipment is of high accuracy at 1%

monitoring plan does not specify the of reading + 0.5% of full scale reading as per

accuracy of the monitoring equipment, | the manufacturer's manual /35/. This is ggdod

doeS the accuracy Of the monitoring monitoring practise_

equipment comply with local/national

standards, or as per the manufacturer’s

specification?

Calibration frequency /interval: FCI recommends calibration every 18 monjths
135/, as evidenced from the manufacturgr’s

manual.

?

Is the calibration interval in line with the
monitoring plan? If the monitoring plan
does not specify the frequency of
calibration, does the selected frequency
represent good monitoring practise?

The approved revised PDD /5/ does not specify

recommendation. Thus the calibrati
frequency represents good monitoring practig

the calibration frequency however mentiqns
that it will be subjected to regular maintenance.
DNV could determine that the calibratipn
frequencies are following the manufacturgr’s

n
bEe.

Company performing the calibration:

FCI calibrated the meter on 26 November 2

DO7

Page 10




DET NORSKE VERITAS

Report No: 2012-0196, rev. 01 i&

VERIFICATION / CERTIFICATION REPORT DINIW

[27/ and is valid until 25 May 2009, whi

Miracle International Technology Co., Ltd.

calibrated the meter on 21 July 2011 ang
valid until 20 January 2013 /28/.

Did calibration confirm proper functioning
of monitoring equipment? (Yes / No):

Yes, calibration confirms that the biogas me
is working within the permissible error range.

Is(are) calibration(s) valid for the whole
reporting period?

&N

ter

The open flare system was installed on 29 July

2008 to serve as back-up combustion for

the

biogas when the gas engines are not operating

or in cases of generated biogas exceeding
capacity of the gas engines.

the

The gas flow meter (S/N: 285369) was installed

on 1 January 2010. The gas flow meter (S
285369) was not valid during its installation

/N:
as

the last calibration performed was on [26
November 2007 /27/, which was valid until p5

May 2009.

The next calibration was undertaken on 21 |
2011 /28/, which resulted in a calibration g

uly
ap

between 26 May 2009 and 20 July 20jL1.

Therefore, adjustment of 1.264% of the reag

ing

recorded from the biogas flow meter is appljed

for the readings recorded from 26 May 2009

to

the end of the monitoring period. It was verified

from the manufacturer specification that 1

range of flow is 0-800 Nfthour corresponding

he

to 4-20 mA of the electronic signal, thps

1.264% of the readings have been approprig
included in the adjustment throughout |1

tely
he

period of delayed calibration. Negatiye

adjustments on this parameter were made
the baseline emission calculations @38,
while positive adjustments on this paramg

for

ter

were made for the project emission calculatipns

(Eﬂare)

The adjustment was justified considering that
the delayed calibration on 21 July 2011 /p8/

shows that the equipment has error of 1.26

1%,

more than the specification of 1% of the reading

recorded + 0.5% of full scale, thus t
adjustment of 1.264% is consistent with EB
Annex 60 /46/.

If applicable, has the reported data been
cross-checked with other available data?

The data reported has been verified with the
sheets and monthly reports /3/.

Page 11
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How were the values in the monitoring
report verified?

Plant log book

Does the data management ensure corre
transfer of data and reporting of emissior
reductions and are necessary QA/QC
processes in place?

' and deemed to be in order. DNV can deter

calculation spread sheet were correct and
the original record /3/.

Cfes, all data from the log sheet /4/ was verifjed

ine

all data applied in the emission reductfon

om

In case project participants have
temporarily not monitored the parameter
has either i) a deviation been approved 4
the CDM EB or ii) has the parameter bee
estimated as stipulated by Appendix 1 to
the CDM Project Standard?

Not applicable.

y
n

Assessment/ Observation

Data / Parameter:
(as in monitoring plan of PDD):

fe,cha
Methane content in the biogas

Measuring frequency:

At least once a month

Reporting frequency:

At least once a month

Is measuring and reporting frequency in
accordance with the monitoring plan and
monitoring methodology? (Yes / No)

Yes, the PDD requires at least quartq

rly
5/.

measurement and quarterly recording
Project proponent calculates a monthly ave
from the recordings and applies the mon

|

average in the emission reduction calculatiorj.

age
hly

Type of monitoring equipment:

Portable methane analyser from Riken Ke
S/N: 772020050RN.

ki,

Is accuracy of the monitoring equipment
stated in the monitoring plan? If the
monitoring plan does not specify the
accuracy of the monitoring equipment,
does the accuracy of the monitoring
equipment comply with local/national
standards, or as per the manufacturer’s
specification?

AdRevised PDD mentions accuracy up to *
using near infrared spectrometry or ot
guantitative process. The
analyser of Riken Keiki has an accuracy of +
at full scale of reading /32/. This monitori

b%
her

infrared portaple

b%

9

equipment represents good monitoring practice.

Calibration frequency /interval:

Riken Keiki recommends once every 12 mor
/31/.

ths

Is the calibration interval in line with the
monitoring plan? If the monitoring plan
does not specify the frequency of
calibration, does the selected frequency
represent good monitoring practise?

The revised approved PDD /5/ does not refg
any standard. DNV could determine that
calibration frequency once every 12 month:s
in line with the manufacturer’'s recommendat
/31/. This frequency represents good monito
practise.

r to
the
b IS
on
ng
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Company performing the calibration:

on the following dates:

- 15 January 2008 and is valid until 14 Janu
2009,

- 12 July 2008 and is valid until 11 July 20
2009,

- 23 January 2009 and is valid until 22 Janu
2010,

- 20 July 2009 and is valid until 19 July 2010

- 18 January 2010 and is valid until 17 Janu
2011,

- 9 July 2010 and is valid until 8 July 2011,

- 6 February 2011 and is valid until 5 Febru
20112

All  calibrations were performed Q
Jiamphattana Energy International Co., L
118/

Did calibration confirm proper functioning
of monitoring equipment? (Yes / No):

Yes, the calibrations confirmed that

range.

Is(are) calibration(s) valid for the whole
reporting period?

valid throughout the monitoring period.

If applicable, has the reported data been
cross-checked with other available data?

The data reported has been verified with the
sheets /4/ and monthly reports /3/.

How were the values in the monitoring
report verified?

Plant log book

Does the data management ensure corre
transfer of data and reporting of emissior
reductions and are necessary QA/QC
processes in place?

:0fes, all data from the log sheet and monf
I report was crosschecked and deemed to |
order. DNV can determine all data applied
the emission reduction calculation spread s
/3] were correct and from the original reco
14].

In case project participants have

temporarily not monitored the parameter
has either i) a deviation been approved 4
the CDM EB or ii) has the parameter bee
estimated as stipulated by Appendix 1 to

Not applicable.

y
n

the CDM Project Standard?

Page 13
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Assessment/ Observation

Data / Parameter:
(as in monitoring plan of PDD):

KW g GENERATED
Electricity generated by gas engines

Measuring frequency:

Continuously

Reporting frequency:

Daily

Is measuring and reporting frequency in
accordance with the monitoring plan and
monitoring methodology? (Yes / No)

Yes. Continuously monitored and recorg
daily.

Type of monitoring equipment:

Power meters:
Merlin Gerin type PM 500 (S/N: 10100)

Carlo Gavazzi type WM3-96 (S/N

BH2820039101)

Is accuracy of the monitoring equipment
stated in the monitoring plan? If the
monitoring plan does not specify the
accuracy of the monitoring equipment,
does the accuracy of the monitoring
equipment comply with local/national
standards, or as per the manufacturer’s
specification?

R0t mentioned in the PDD /5/. Neverthelg
the monitoring equipment is of accuracy £1.
as per the manufacturer’s specification /33//
This represents good monitoring practise.

ed

SS,
D%
B4/.

Calibration frequency /interval:

The national standard as recommended
Provincial Electricity Authority is once a ye
1371.

by
AI

Is the calibration interval in line with the
monitoring plan? If the monitoring plan
does not specify the frequency of
calibration, does the selected frequency
represent good monitoring practise?

The approved revised PDD does not spe
calibration intervals for power meter. DN

(once every year) is in line with nation
standards from Provincial Electricity Authorit
This calibration frequency represents (g
monitoring practise.

Cify
\

could determine that the calibration frequeicy

al

Y.
(0]

Company performing the calibration:

calibrations for S/N: 10100 and BH28200391

Provincial Electricity Authority performed the

01

Did calibration confirm proper functioning
of monitoring equipment? (Yes / No):

Yes, calibrations confirm that the electric
meters are working within the permissible e
range.

ty
ror

Is(are) calibration(s) valid for the whole
reporting period?

No. There were calibration gaps identified
the two meters.

Merlin Gerin was calibrated on 19 Noveml
2007 /19/, 16 September 2008 /20/, 27 Octq
2009 /21/ and 15 December 2010 /22/.

The calibration for 19 November 2007 /19/] i

for

er
ber
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valid until 18 November 2008, while th

e

calibration on 16 September 2008 is valid uptil

15 September 2009 /20/. The next calibraf

ion

was on 27 October 2009 /21/, thus a calibrafion

gap between 16 September 2009 and

26

October 2009 was identified. A maximym

permissible error of 1% was deducted to
measured values used for baseline emis
calculations. This is justified as the delay
calibration on 27 October 2009 /21/ shows
error of 0.006%, thus the adjustment of 19

the
5ion
ed
an
is

conservative and consistent with EB 52 Anmex

60 /46/.

The calibration on 27 October 2009 is v§g
until 26 October 2010 /21/. The next calibrat

lid
on

was performed on 15 December 2010 /22/, thus

a calibration gap between 27 October 2010
14 December 2010 was identified. A maxim
permissible error of 1% was deducted to
measured values used for baseline emis
calculations. This is justified as the delay
calibration on 15 December 2010 /22/ shows
error of 0.004% thus the adjustment of 19

and
im
the
5ion
ed
an
is

conservative and consistent with EB 52 Anmex

60 /46/.

Carlo Gavazzi was calibrated prior t
installation of the gas engine as part of
biogas engine package, 27 October 2009
and 15 December 2010 /24/. The second
engine was only installed on December 20
The calibration on 27 October 2009 is v4g
until 26 October 2010 /23/. The next calibrat
was on 15 December 2010 /24/, thus
calibration gap between 27 October 2010
14 December 2010 was identified. A maxim
permissible error of 1% was deducted to
measured values used for baseline emis
calculations. This is justified as the delay
calibration on 15 December 2010 shows
error of 0.007% thus the adjustment of 19

he
the
23/
gas
08.
lid
on
a
And
im
the
5ion
ed
an
IS

conservative and consistent with EB 52 Anfex

60 /46/.

If applicable, has the reported data been
cross-checked with other available data?

The data reported has been verified with
operators log sheets /4/.

the

How were the values in the monitoring

Plant log book

Page 15




DET NORSKE VERITAS

8

Report No: 2012-0196, rev. 01 i

VERIFICATION / CERTIFICATION REPORT

DN

€

report verified?

Does the data management ensure corre
transfer of data and reporting of emissior
reductions and are necessary QA/QC
processes in place?

’Ofes, all data from the log book w
I crosschecked and deemed to be in order. [
can determine all data applied in the emiss

and from the original record /3/.

QS
DNV
ion

reduction calculation spread sheet were coffrect

In case project participants have
temporarily not monitored the parameter
has either i) a deviation been approved b
the CDM EB or ii) has the parameter bee
estimated as stipulated by Appendix 1 to
the CDM Project Standard?

Not applicable.

y
n

Assessment/ Observation

Data / Parameter:
(as in monitoring plan of PDD):

Sludge Application

Measuring frequency:

As required (when sludge removal occurs)

Reporting frequency:

As required (when sludge removal occurs)

Is measuring and reporting frequency in
accordance with the monitoring plan and

Yes. In accordance with the monitori

19

instructions of the project participants, the

monitoring methodology? (Yes / No) project participants determine the need| to
remove sludge, coordinate with maintenapce
staff to schedule sludge removal, perfdrm
sludge removal, properly dispose sludge pnd
document the disposal method /5/.

Type of monitoring equipment: Measurement of truck weight and applicatior] of
the sludge. Trucks are measured on Meftler
Toledo weighing scale (S/N: 5078670 — 5FA].

Is accuracy of the monitoring equipment @0t mentioned in the PDD, however the

stated in the monitoring plan? If the accuracy of +/-20kg is as per calibratijpn

monitoring plan does not specify the certificate /25//26/.

accuracy of the monitoring equipment,

does the accuracy of the monitoring

equipment comply with local/national

standards, or as per the manufacturer’'s

specification?

Calibration frequency /interval: Two years.

Is the calibration interval in line with the | No calibration interval defined in the PDP.

monitoring plan? If the monitoring plan | Nevertheless the calibration interval of 2 years

does not specify the frequency of is in line with The Weights and Measures Act

calibration, does the selected frequency
represent good monitoring practise?

/138l.

Company performing the calibration:

28 March 2008 - V T Tan Scale Co., Ltd. /25
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20 October 2011 — by Weights and Meast
Brand Office (Region 0.2 Ratchaburi) /26/

Did calibration confirm proper functioning
of monitoring equipment? (Yes / No):

Calibration was performed from 28 March 2Q
/25/ and is valid until 27 March 2010 and
October 2011 and is valid until 19 Octol
2013 /26/.

Is(are) calibration(s) valid for the whole
reporting period?

There is a calibration gap between 27 Mg
2010 and 19 October 2011. As the sludge v
shown in-situ that it has been sun dried and
applied aerobically, thus the delayed calibraf
has no impact on the accuracy of the emis
reduction reported.

If applicable, has the reported data been
cross-checked with other available data?

By reviewing the plant log book /3/ records.

In addition, observations on site visit showsj
the sludge in sun-dried on the sand bed ad]

to the plant at thickness not more than 15
The dried sludge that was sent for Ig
application was measured on the weighing s

res

08
PO
er

rch
ere
and
ion
bion

hat
cent
Cm.
nd
Cale

before being sent to the nearby plantation lapd.

How were the values in the monitoring
report verified?

Plant log book /3/

Does the data management ensure corre
transfer of data and reporting of emissior
reductions and are necessary QA/QC
processes in place?

’Ofes, all data from the log book w
I crosschecked and deemed to be in order [
can determine all data applied in the emiss
reduction calculation spread sheet were col
and from the original record /3/.

In case project participants have

temporarily not monitored the parameter
has either i) a deviation been approved b
the CDM EB or ii) has the parameter bee
estimated as stipulated by Appendix 1 to

Not applicable.

y
n

the CDM Project Standard?

Assessment/ Observation

Data / Parameter:
(as in monitoring plan of PDD):

Flare efficiency
The fraction of methane destroyed. The fl
efficiency is defined as the fraction of time

multiplied by the efficiency of the flarin
process.

NS

INV
ion
rect

are

in

which the gas is combusted in the flare,

g

Measuring frequency:

Whenever the surplus biogas sent to flare.
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Reporting frequency:

The approved revised PDD does not spe
measuring frequency of the flare efficien
The project proponent has not installed
monitoring equipment.

Cify
Ly

the

Is measuring and reporting frequency in
accordance with the monitoring plan and
monitoring methodology? (Yes / No)

The flare efficiency measured whenever
surplus biogas sent to flare.

the

Type of monitoring equipment:

Monitoring equipment to measure fl
efficiency has not been installed and the pr
proponent has assumed that the
operation has an efficiency of 0%.

flai

r
ject

e

ing

Is accuracy of the monitoring equipment
stated in the monitoring plan? If the
monitoring plan does not specify the
accuracy of the monitoring equipment,
does the accuracy of the monitoring
equipment comply with local/national
standards, or as per the manufacturer’s
specification?

@Phe monitoring plan does not specify the

accuracy.

Calibration frequency /interval:

Not Applicable. Only maintenance provisio
were mentioned which is once a year in
approved revised PDD.

ns

the

Is the calibration interval in line with the
monitoring plan? If the monitoring plan
does not specify the frequency of
calibration, does the selected frequency
represent good monitoring practise?

Not Applicable. The project proponent has
installed the monitoring equipment to meas
the flare efficiency.

hot
ure

Company performing the calibration:

Not Applicable. The project proponent has
installed the monitoring equipment to meas
the flare efficiency.

hot
ure

Did calibration confirm proper functioning
of monitoring equipment? (Yes / No):

Not Applicable. The project proponent R
assumed that the flaring operation has
efficiency of 0%.

as
an

Is(are) calibration(s) valid for the whole
reporting period?

Not Applicable. The project proponent R
assumed that the flaring operation has
efficiency of 0%.

as
an

If applicable, has the reported data been
cross-checked with other available data?

As there is no biogas sent to the fl
throughout this monitoring period, there wg

no available data recorded for this parametey.

re
pre

How were the values in the monitoring
report verified?

Not Applicable. The project proponent R
assumed that the flaring operation has
efficiency of 0%.

as
an

Does the data management ensure corre

Mot Applicable. The project proponent h

as
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transfer of data and reporting of emission assumed that the flaring operation has| an
reductions and are necessary QA/QC efficiency of 0%.
processes in place?

In case project participants have Not applicable.
temporarily not monitored the parameter
has either i) a deviation been approved hy
the CDM EB or ii) has the parameter been
estimated as stipulated by Appendix 1 to
the CDM Project Standard?

Auxiliary electricity consumption for biogas system (E power)

According to section B.6.1 of the approved reviB&D /5/ of the project activity, thex-ante
determined electricity consumption per year perileuy equipment was estimated to be
approximately 150.47 MWh/year for the year 2008 fmnitoring purpose, the equipment
installed on-site was crosschecked with the ldissbf equipment provided by the project
host /9/.

Grid carbon emission factor (CEF)

This parameter is not a measured parameter butlaedd based on weighted average of the
emissions of the current generation mix. Earpostthis value is re-estimated every year,
based on the current changes in the grid mix. Topg proponent has correctly applied the
amount of electricity generation based on the tatata for the monitoring period.

Since the data to calculate weighted average emnisg$or Thailand would not be released on
the same year where the generation occurs, thegbnejoponent has adoptedl) approach
for the generation in 2008, 2009, 2010 and 201LsTthe emission reductions occurred in
2008 has been checked to adopt the weighted avefdge emissions calculated for the year
2007 (0.559 tCa@MWh), emission reductions occurred in 2009 apgyiveighted average of
the emissions calculated for the year 2008 (0.550,/MWh), the emission reductions in
2010 adopted the grid emission factor calculatedtte year 2009 (0.556 tGM™IWh) and
emission reductions in 2011 adopted the grid eoms&ctor calculated for the year 2010
(0.546 tCQ/MWh) /3/.

The sources of the data are from Thailand’s Miyistr Energy /39//40/. DNV has checked
and verified that the data input used is consistatit the data available from Thailand’s
Ministry of Energy /39//40/. The calculation of tigeid carbon emission factor is consistent
with the calculation formulae in the registered PDich is based on paragraph 12 of AMS-
[.D version 10 /44/.

Calibration records /11//12//13//14//15//16//171/118//20//21//24//25/126/ have been
provided to the verification team. DNV can confiimat the monitoring equipment were
calibrated covering this monitoring period as pher approved revised PDD, or in cases where
there is calibration gap, adjustments were madeaordance with EB 52 Annex 60 /46/.
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3.7 Assessment of data and calculation of emission rectibns

GHG emission reductions were correctly calculatesingt applicable formulae and
considerations of the baseline and monitoring nuhlagies AMS-III.D Version 11 /43/ and
AMS-I1.D version 10 /44/.

3.7.1 Baseline emissions

In accordance with the monitoring plan and AMSBI(version 11) /43/, baseline emissions
have been checked and found to be determined bgtse) for each site the lower of;

i) The actual amount of methane generated by thetdigesptured and sent to the flare
and

i) The amount of methane emission reductions thatokas calculate@x-antein the
PDD based on livestock population data and IPC@uleémission factors.

The amount of methane emission reductions that eadoellatecex-antein the PDD /5/ based
on livestock population data and IPCC default eimmsdactors as well as the project
emissions due to the project’s electricity consuamphave been correctly applied.

The actual amount of methane generated by the tdigesaptured and sent to the flare is
determined based on the amount of methane setetgdas engines and flare, which is a
function of the flow of biogas and the methane eanhbf the biogas /1//5/. It was checked via
the calibration certificates /11//12//13//14//1%lI17//27//28/ that the gas flow meters are
normalized at the condition of 20 and 1 atm and the corresponding methane derfsity
kg/m*was applied in the calculation.

AMS-III.D version 11 /43/ has been correctly apglte the emission reduction calculation by
comparing the baseline emissions estimabe@dntein the PDD /5/ with the metered amount
of methane sent to the gas engines and then sejabe lower of these. From these baseline
emissions then the project emissions (due to &égticonsumption and incomplete flaring)
are subtracted /3/.

The baseline emission from electricity generatgnalculated in accordance to AMS.I-D /43/
as:

BEclectricity = KWE ceneraTeED X CEF
Where:

BEciectricity Baseline electricity generation emissions (:€0

KWEe ceneratep | Electricity produced by the biogas generator unit grid electricity
replacement (MWh)

CEF Grid Carbon Emission Factor (teZMWh)

The amount of the electricity generated measured poyver meters coded PM1
119//20/121//122/and PM2 /23//24/. The baseline sioisis determined by multiplying amount
of the electricity produced with emission coeffididor electricity grid (tCQ@e/MWh). The
CEF emission coefficient for electricity grid (tg&MWh) is calculated based on the
weighted average of the emissions of the generation in Thailand /1/. The CEF is
calculated as 0.559 tG&MWh, 0.550 tC@/MWh, 0.556 tC@/MWh and 0.546
tCO,e/MWh for 2008, 2009, 2010, and 2011 respectively.
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3.7.2 Project emissions

Project emissions are the g@missions as a result of the project’s electricitypsumption
and methane emissions due to incomplete combustiohiogas in the flare (i.e. flare
efficiency). The electricity consumption was estiettex-antein the validated PDD /5/ based
on the power consumption of the equipment instaltemvever due to the increase in the
electrical installations, the electricity consumptihas been updated to reflect the latest
auxiliaries installed.

Other project emissions listed in AMS-III.D methéalpy: a) methane not captured by the
project and released to the atmosphere is notcaighti as all methane is captured and is
utilised for electricity generation or flared, binissions from combustion of non-biogenic
methane is not applicable as there is no combusfisach activities in the project activity, c)
emissions from fossil fuels for the operation aé flacility is not applicable as the facilities
are consuming electricity and d) anaerobic emissioom the sludge leaving the digester is
not applicable as the sludge were shown in-sitt ithiaas been sun dried and land applied
aerobically.

According to section B.6.1 of the approved reviB&D /5/ of the project activity, thex-ante
determined electricity consumption per year perileuy equipment was estimated to be
approximately 150.47 MWh/year for the year 2008.wdwer, there was additional
installation in the equipment in December 2008, iehg a new submerge pump, pump for
de-sludge and motor for mixing were installed, thasulting in energy consumption of
333.58 MWh/year from December 2008 onwards. Thgeptoemission from electricity
consumption /5/ is estimated to be 489 $€Owhile the flaring occurred on January,
February, March and August 2010 resulted projecsgions of 1 306 tCé

In the ex-post/1//3/ determination of project emissions, the Itqisoject emission due to
electricity for the operation of the facility anldrfe inefficiency has been summed up to 1 795
tCO,e. The measured project emission is 89.4% lower éxgpected project emission in the
PDD /5/ as the project scenario does not conslaebt537 tC@e annually assumesk-ante

in the PDD due to the methane not captured by thgq and released to the atmosphere
since all methane are captured and subsequenlisedtifor electricity generation or flaring.
In addition, the total installed capacity of thexifiaries in the project has increased thus
resulting in higher project emissions from thisrseu

3.7.3 Leakage

DNV was able to verify the analysis and calculatiointhe emission reductions in the
monitoring report /1/, and confirm that the cal¢walas are complete and transparent.
According to the methodologies AMS-III.D /43/ and/&-1.D /44/, leakage calculations has
been checked to be nil during the validation.

3.7.4 Emission reductions:

According to the applied methodologies, the emisseductions (ER) should be calculated
as:

ER= BE,- PE,- LE,

The biogas flared and combusted in gas enginestrieley generation and consumption and
emission reductions claimed for the proposed pecoad be found in the ER calculation
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spreadsheet /3/. The amount of baseline emissiBE}, (project emissions (PE) and total
emission reductions (ER) were as shown in theofig table.

CDM monitoring period Emission reductions by projed activity (tCO ,e)
Start date End date BE PE Leakage ER
28 March 2008 31 March 2011 117 063 1795 0 115 268

The claimed total emission reductions,BR115 268 tCgereported for the period 28 March
2008 to 31 March 2011. This is lower to the estedatalue in the approved revised PDD of
167 868 tC@e (c.f. Section 3.3).

3.8 Quality of evidence to determine emission reductia

The biogas flow has been monitored in Noipgas/hour unit by gas flow meters. The meters
have been installed and calibrated accordingly byhe t manufacturer
111//12/113/114//15//16//17//271/128/. Methane caoite the biogas has been monitored at least
once a month by calibrated methane analyser /18libi@tion delays for the monitoring
equipment are captured in the spread sheet /3fhenddjustments made were found to be in
accordance consistent with EB 52 Annex 60 /46/.

The data presented in the monitoring report wesessed by reviewing in detail project
documentation, interviews with representatives ahidh Energy Management A/S and VCF
Group Co., Ltd. collection of monitoring data, ohs#ion of established monitoring and
reporting practices and assessment of the relbwbdf monitoring equipment. This has
enabled the verification team to assess the acguaad completeness of the reported
monitoring results and verify the correct applioati of the approved monitoring
methodology. All necessary documentation is codléctreferenced and aggregated and is
easily accessible in excel format.

3.9 Management system and quality assurance

The project is operated and managed by Veerachai,R@ho is the project proponent. The
site has establish a data measurement and recqgodiigcol for all relevant data needed,
based on the monitoring plan outlined, and takimg iaccount the QA/QC comments in
section B.7.1 of the revised PDD /5/.

Veerachai Farm has implemented an Emergency Papess Plan and Procedures at the
plant. The procedure contains instructions on hovihndndle an emergency situation in the
plant, and measures to be taken to ensure that thero unintended methane leakage from
the system.

The project has a well-defined management systeandar to ensure a successful operation
of the project and the credibility and verifiabjliof the ERs achieve. The organisational
structure, responsibilities, competencies, non-@eonénce handling, internal audits and
management review for the project was found todezjaate. The quality of meter readings is
assured through calibration of biogas flow metées ¢alibration certificates of the biogas
flow meters /11//12//13//14/115//116//17//27//28kwer meters /19//20//21//122//123//24/ and
methane analyser /18/, and the quality of the mgremission reduction calculation spread

Page 22




DET NORSKE VERITAS i §
Report No: 2012-0196, rev. 01

VERIFICATION / CERTIFICATION REPORT DINIW

sheets /3/ assured through cross checking of rgadiatween the raw data recorded on-site
and the results submitted for verification.

The management and operational system: the redyldies and authorities for monitoring
and reporting are in accordance with the respditg@Bi and authorities stated in the
monitoring plan
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4 CERTIFICATION STATEMENT

DNV Climate Change Services AS (DNV) has perforthedverification of the emission
reductions that have been reported for the “RatalralFarms Biogas Project at Veerachai
Farm” (UNFCCC Registration Reference No. 1554) tbe period 28 March 2008 to 31
March 2011.

The project participants are responsible for thdlexion of data in accordance with the
monitoring plan and the reporting of GHG emissioeductions from the project.

It is DNV’s responsibility to express an indepertdegrification statement on the reported
GHG emission reductions from the project.

DNV conducted the verification on the basis of thenitoring methodology AMS-III.D

(version 11) and AMS-I.D (version 10), the monitgriplan contained in the revised
approved Project Design Document of version 6 d&deebruary 2012 and the monitoring
report (Version 02 dated 12 September 2012). Thicaion included i) checking whether

the provisions of the monitoring methodology arel tionitoring plan were consistently and
appropriately applied and ii) the collection of dence supporting the reported data.

DNV’s verification approach draws on an understargdiof the risks associated with

reporting of GHG emission data and the controlplace to mitigate these. DNV planned and
performed the verification by obtaining evidence ather information and explanations that
DNV considers necessary to give reasonable assarahat reported GHG emission

reductions are fairly stated.

In our opinion the GHG emissions reductions of tRatchaburi Farms Biogas Project at
Veerachai Farm” (UNFCCC Registration Ref. No. 15%a) the period 28 March 2008 to 31
March 2011 are fairly stated in the monitoring rep@/ersion 02) dated 12 September 2012.

The GHG emission reductions were calculated colyemt the basis of the approved baseline
and monitoring methodology AMS-III.D (version 11)daAMS-I.D (version 10) and the
monitoring plan contained in the revised approvéalPof version 6 dated 2 February 2012.

DNV Climate Change Services AS is able to certifit the emission reductions from the
“Ratchaburi Farms Biogas Project at Veerachai Farmtring the period 28 March 2008 to
31 March 2011 amount to 115 268 tonnes of €Quivalent.

Kuala Lumpur and Oslo, 26 September 2012

Scmont Wortg .
Z Hicha! (ohne- -
Simon Wong Michael Lehmann
Verifier Director of Services and Technologies
DNV Kuala Lumpur, Malaysia DNV Climate Change Services AS
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5 REFERENCES

Documents provided by the Project Participants tle#te directly to the GHG components
of the project. These have been used as directsswf evidence for the periodic verification
conclusions, and are usually further checked thioumgerviews with key personnel.

11/

121

13/

14/

/51

16/

171

18/

19/
110/
111/

112/

113/

Danish Energy Management A/S: Monitoring Report ‘f@atchaburi Farms Biogas
Project at Veerachai Farm” for period 27 March 26081 March 2011, Version 01
dated 8 December 2011 and Version 02 dated 12 18bpte2012

Danish Energy Management A/S and VCF Group Qd:, CDM Monitoring Manual
“Ratchaburi Farms Biogas Project at Veerachai Fabetember 2011 version 2.1.

Veerachai Farm: Revised excel spread shedtisemiissions reductions calculations for
“Ratchaburi Farms Biogas Project at Veerachai Fadon27 March 2008 — 31 March
2011:

-1554 CER cal 2008 ver02_12Sep2012.xls
-1554 CER cal 2009 ver02_12Sep2012.xls
-1554 CER cal 2010 ver02_12Sep2012.xls
-1554 CER cal 2011 ver02_12Sep2012.xls
- 1554 _Grid emission factor calculation_120201.xls

Veerachai Farm: Extracts of operator log shesterding the monitored parameters for
this crediting period.

Danish Energy Management A/S: Approved reviggdject Design Document of
“Ratchaburi Farms Biogas Project at Veerachai Faversion 6 of 2 February 2012
approved on 4 September 2012.

Danish Energy Management A/S: Project Desigreubeent of “Ratchaburi Farms
Biogas Project at Veerachai Farm” version 4 of &su&ry 2008.

DNV: Validation opinion for the notification ofhanges “Ratchaburi Farms Biogas
Project at Veerachai Farm”, approved on 4 Septe20&2.

DNV: Validation Report for “Ratchaburi Farmsdgias Project at Veerachai Farm”
dated 16 January 2008, (Report No. 2007-2047).

Veerachai Farm: List of instrument installedi@F Farm. (no date)
Veerachai Farm: Emergency plan for the biagakpower plant. (no date)

Calibration and certificate report issued for glsvfmeter Kobold by Jiamphattana
Energy International Co., Ltd.:

S/N: 4830 calibrated on 7 February 2008 (due datestibsequent calibration: 6
February 2011).

Calibration and certificate report issued for glsvfmeter Kobold by Jiamphattana
Energy International Co., Ltd.:

S/N: 4830 calibrated on 21 February 2009 (due @atesubsequent calibration: 20
February 2012).

Calibration and certificate report issued for glsvfmeter Kobold by Jiamphattana
Energy International Co., Ltd.:
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114/

115/

116/

1171

118/

119/

120/

121/

S/N: 4830 calibrated on 19 February 2010 (due @atesubsequent calibration: 18
February 2013).

Calibration and certificate report issued for Fi@idmponents International LLC (FCI)
type ST51 meter by FCI

S/N: 311614 calibrated on 14 December 2009 (due fdatsubsequent calibration: 13
June 2011).

Calibration and certificate report issued for das/fmeter Kobold by Kobold:

S/N: 5591 calibrated on 13 July 2008 (due datestdysequent calibration: 12 July
2011).

Calibration and certificate report issued for glsvfmeter Kobold by Jiamphattana
Energy International Co., Ltd.:

S/N: 5591 calibrated on 21 February 2009 (due fatesubsequent calibration: 20
February 2012).

Calibration and certificate report issued for glsvfmeter Kobold by Jiamphattana
Energy International Co., Ltd.:

S/N: 5591 calibrated on 19 February 2010 (due fatesubsequent calibration: 18
February 2013).

Calibration and certificate report issued for mathgas analyser from Riken Keiki by
Jiamphattana Energy International Co., Ltd.:

S/N: 772020050RN calibrated on 15 January 2008 daie for subsequent calibration:
14 January 2009).

S/N: 772020050RN calibrated on 12 July 2008 (due @& subsequent calibration: 11
July 2009).

S/N: 772020050RN calibrated on 23 January 2009 date for subsequent calibration:
22 January 2010).

S/N: 772020050RN calibrated on 20 July 2009 (due @& subsequent calibration: 19
July 2010).

S/N: 772020050RN calibrated on 18 January 2010 date for subsequent calibration:
17 January 2011).

S/N: 772020050RN calibrated on 9 July 2010 (due dat subsequent calibration: 8
July 2011).

S/N: 772020050RN calibrated on 6 February 2011 (thie for subsequent calibration:
5 February 2012).

Calibration and certificate report issued Rivl 500 electricity meter by Provincial
Electricity Authority

S/N: 10100 calibrated on 19 November 2007 (due ftatsubsequent calibration: 18
November 2008).

Calibration and certificate report issued Rivl 500 electricity meter by Provincial
Electricity Authority

S/N: 10100 calibrated on 16 September 2008 (due fdatsubsequent calibration: 15
September 2009).

Calibration and certificate report issued Rivl 500 electricity meter by Provincial
Electricity Authority
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122/

123/

124]

125/

126/

1271

128/

129/

130/

131/
132/

133/

1341

S/N: 10100 calibrated on 27 October 2009 (due émtesubsequent calibration: 26
October 2010).

Calibration and certificate report issued Rivl 500 electricity meter by Provincial
Electricity Authority

S/N: 10100 calibrated on 15 December 2010 (due fdatsubsequent calibration: 14
December 2011).

Calibration and certificate report issued WM3-96 electricity meter by Provincial
Electricity Authority

S/N: BH2820039101 calibrated on 27 October 2009e (diate for subsequent
calibration: 26 October 2010).

Calibration and certificate report issued WM3-96 electricity meter by Provincial
Electricity Authority

S/N: BH2820039101 calibrated on 15 December 201fe (date for subsequent
calibration: 14 December 2011).

Calibration and certificate report issuedtfor truck scale by V T Tan Scale Co., Ltd.:
S/N: 5078670 — 5FA calibrated on 28 March 2008 (diate for subsequent calibration:
27 March 2010).

Calibration and certificate report issued ttoe truck scale by Weights and Measures
Brand Office (Region 0.2 Ratchaburi):

S/N: 5078670 — 5FA calibrated on 20 October 201te(dlate for subsequent
calibration: 19 October 2013).

Calibration and certificate report issued for Fi@idmponents International LLC (FCI)
type ST98 meter by FCI

S/N: 285369 calibrated on 26 November 2007 (due ftatsubsequent calibration: 25
May 2009).

Calibration and certificate report issued for Fl@idmponents International LLC (FCI)
type ST98 meter by Miracle International Technol@yy, Ltd.

S/N: 285369 calibrated on 21 July 2011 (due datesidbsequent calibration: 20
January 2013).

Kobold Flow meter manual where the manufacthes confirmed accuracy range of
+1.5% of reading (no date).

Letter from Kobold confirming that 3 years ibghtion interval for the flow meters
dated 29 August 2011.

Riken Keiki methane analyser manual confirngagbration of once annually (no date)
Riken Keiki methane analyser manual confirmagguracy range +5.0% of reading.
(no date)

Carlo Gavazzi electricity meter manual whére accuracy range is indicated for Type
WM3-96 (no datehttps://www.gavazzionline.com/pdf/WM396.pdf

PowerLogic power-monitoring units electriciheter manual where the accuracy range
is indicated for PM500 (no date)

http://www.global-download.schneider-
electric.com/85257578007E5C8A/all/584B14AFC5C53B22 578004AEQFA/$File
/plsed303022en%20(web).pdf
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/35/  Fluid Components International LLC (FCI) tyfd98 manual confirming accuracy
range 1% of reading + 0.5% of full scale readind aalibration performed every 18
months (no date)

/36/  Fluid Components International LLC (FCI) ty@d51 manual confirming accuracy
range +2.0% and calibration performed every 18 oo date)

137/ Provincial Electricity Authority confirming @hration of once annually (no date)

/38/  Weights and Measures Act 1999 (last accessddb¥ember 2011)
http://www.dit.go.th/diteng/contentdet.asp?typeif&tatid=108&ID=1159

139/  Department of Alternative Energy Developmend &fficiency (DEDE), Ministry of
Energy, Thailand: Thailand Energy Situatidr2007
http://www.dede.go.th/

/40/  Energy Policy and Planning Office (EPPO), Miny of Energy, Thailand “Energy

Statistics” for 2007, 2008, 2009 and 20hfip://www.eppo.go.th/

Background documents related to the design andéihadologies employed in the design or
other reference documents.

141/

1421
143/

144]

145/

146/

CDM Executive BoardClean Development Mechanism Validation and Vetitoca
Standardyversion 02.0

CDM Executive BoardClean Development Mechanism Project Standaedsion 01.0
CDM Executive BoardSimplified baseline and monitoring methodology AME®- —
Methane recovery in agricultural and agro industraativities.Version 11

CDM Executive BoardSimplified baseline and monitoring methodology ANIS-
Grid connected renewable electricity generatigersion 10

CDM Executive BoardTool to determine project emissions from flaringsesm
containing methaneversion 1, Annex 13 EB 28

CDM Executive BoardGuidelines for assessing compliance with the catibn
frequency requirementgrsion 1, Annex 60 EB 52

Persons interviewed during the initial verificatioar persons who contributed with other
information that are not included in the documdistied above.

1471
148/
149/

150/

Siam Phoolchaoen, Royal Danish Embassy Bangkok
Sureeporn Chuensit, Danish Energy Management A/S
Karsten Holm, Danish Energy Management A/S
Akkaradej Tachasattaya, VCF Group Co., Ltd.
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Corrective action requests

DNV’s assessment of response by

CAR ID | Corrective action request Response by Project Padipants Project Participants
CAR 1 | Biogas engine capacity as observ@the commercial contract for ga®©K, the corrected biogas engine pet
during the site visit and the capacjtgngine, signed on 1 January 2Q00Z&pacity is now reflected in the revised
stated in the monitoring report detween VCF Group Co., LtdPDD which has been submitted |to
inconsistent. (Rangwai) and Jiamphattana EnefgyDM EB for approval and the
International Co., Ltd., states that theonitoring report Version 02 dated L2
capacity of gas engine no.2 is 957 kWeptember 2012 /1/
The supplier admitted (via phone call
during verification visit) that this is gThis CAR is closed.

typing error. The correct capacity is 9
kW as shown on the namepla
Therefore the capacity of gas eng
no.2 is corrected in the Monitorin

b2
te.
ne

g

Report version 02 dated 12/09/2012.
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DNV’s assessment of response by

CAR ID | Corrective action request Response by Project Padipants Project Participants

CAR 2 | The following observations on-sitdhere are minor changes to the OK. The following was checked Ry
were not consistent with the@mplementation of the project activity | DNV:
registered PDD: as described in the following: a) The removal of QA/QC

a) QA/QC procedure ona) There is no heat application under procedure has been made in fhe
electricity meter by using heat the project, and hence no QA/QC revised PDD, which is approvgd
rate and calculation method, procedure is relevant. This issue by EB on 4 September 2012,

b) The application of orifice  was included in the PRC which was b) The generic term has been uged
plate in measuring the biogas approved by EB on 4 September to describe the type of floy
flow (Qg), and 2012. meter used for measuring biogas

c) The accuracy of the portabld) The type-specific meter, installed flow, which is approved by EB
gas analyzer used on-site |is for measuring the biogas flow wasg on 4 September 2012,
higher than the accuracy revised to a general term. Thisissue c¢) The accuracy of the gas analyger

stated in the PDD.

was included in the PRC which wa
approved by EB on the 4 Septemk
2012.

The PO has purchased a gas
analyser different from what was
anticipated. However, the
calibrations indicate that the actua
error is lower (<1%) than what hag

The accuracy (+/-5%) of the
analyser - in accordance with the
instrument manual - has been add
in the revised PDD. This issue wa
included in the PRC, which has
been approved by the EB on tHg 4
September 2012.

been stated in the registered PDD.

mentioned
plan has been revised to
more than 5% which |
approved by EB on 4 Septemi
2012.

S
per

| This CAR is closed.
)

ed

in the monitoring
X

o

V)

er
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Clarification requests

DNV’s assessment of response by

hat
}n

in

CL ID |Clarification Request Response by Project Pdicipants Project Participants
CL1 | Emergency preparedness procedurBse translation of emergency plan h&@K, on-site assessment reveals
have been developed. Gas safetyéen attached. physical inspection are performed
explosion hazard was a concerA gas detector was shown to the DOQIEegular basis and a copy of the ¢as
during local stakeholder consultatigi’VCF has checked for leakage |dfafety and explosion hazard is shown i
Further information on how duedigester/buffer tank cover two times| the biogas plant room in case gny
account is taken on gas safety as |thear. untoward events happen /10/.
biogas plant has already been |iA training course (on biogas and power
operation system maintenance and safety work) This CL is closed.
hold every year. In addition the biogas
and power plant supervisor was sent to
be trained by the external organization.
Please refer to attached documentation.
- 01 Emergency plan.pdf
- 02-05 Training course 2008 |—
2011.pdf
- 06 Training certificate from the
external organization.pdf
Other  documentation that was
requested by DNV during the visit.
- 07 List of motor in additional
phase.pdf
CL 2 | Clarification is sought on why theThe approach in the initial MR wg

same adjusted amount of biog

this is conservative.

is deducted
Maximum Permissible Error

(19

bbéadings recorded from 25 May 2009

WAdjustment of 1% of the readirg

. gascorrect. The adjustment has be&@corded from the biogas flow metef
flared was applied to both baselineevised so that for baseline calculatiof 504 of full scale is applied for th

and project emissions and whethéhe biogas volume

+
e
to
AS

%the end of the monitoring period. It w
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CLID

Clarification Request

Response by Project Pdicipants

DNV’s assessment of response by
Project Participants

reading - 0.5% full scale) of the met
readings, and for project emissi
calculation the data have been adjus
by adding the MPE.

everified from the  manufacturg
papecification that the range of flow is
t860 Nni/hour corresponding to 4-3
mA of the electronic signal, thus 0.5
of 800 Nn? and 1% of the reading
have been appropriately included in
adjustment throughout the period
delayed calibration. Negati\
adjustments on this parameter w
made for the baseline emissi
calculations (Bkps), while positive
adjustments on this parameter w

made for the project emissig
calculations (kgre)
The  adjustment was  justifig

on 21 July 2011 /28/ shows that
equipment has errors no more th
1.41%, thus the adjustment of 1.5%
conservative and consistent with EB
Annex 60 /46/.

This CL is closed.

considering that the delayed calibrat:En

d

e
an

is
52
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Forward action requests from this verification

FAR ID

Forward action request

Response by Project Particignts

DNV’s assessment of response by
Project Participants

Not applicable
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Type of post registration

Description of post registration change*

Is prior approval

In case prior approval by CDM

change by CDM EB EB is required, when was post
required**? registration change approved?
Corrections The corrections requested to the PDD are to: [] Yes No prior approval required.
X No Nevertheless, the corrections

a. Throughout the PDDCorrection of the terminology of th
methane capture technology from ‘channel digester
‘buffer tank’ which does not involve changes in thesign,

b. Section A.4.1.4 and Annex 1 of the PDChe mailing
address was corrected from Moo 1 Ban Nong Bua, Bo
Dan Sub-district to Moo 4, Thung Luang Sub-distriand
the telephone and fax have been corrected as teflét the
revised PDD, and

c. Page 20 of the PDDrhe methane emissions in the registe
PDD were calculate@x-anteusing IPCC Tier 2 approac
Though there is no change to the approach, #verage
energy of feed intake per head per’dakiich was calculatec
using farm data is corrected taverage gross energy of fe
intake per head per dayRegistered PDD’sdaily intake per

head of 26.02 MJ/day is recalculated t@Verage Qgross

energy of feed intake per head per’d#y35.30 MJ/day.

)

9%

D

e

red

were submitted together as pa
of the post registration changes
which was approved on 4
September 2012.

il

—

Temporary deviations from
the registered monitoring
plan and/or monitoring
methodology

Temporary deviation not requested

[] Yes

No deviation requested
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Type of post registration
change

Description of post registration change*

Is prior approval
by CDM EB
required**?

In case prior approval by CDM
EB is required, when was post
registration change approved?

Permanent changes from th
registered monitoring plan @
applied methodology

€hanges were made to the Section B.7.1 monitoriag pn the
I'following aspect:

a. Flare efficiency (%) Measurement method of the open fl

system has been revised to be in line with the IToo
determine project emissions from flaring gases aairg
methane’ Annex 13 EB 28,

Electricity generated (KWeenerated: QA/QC procedure of
electricity meter by using heat rate and calcufatisethod in
the registered PDD. Since there is no applicatioheat in
the project activity, the QA/QC description hasrbeevised

[] Yes
X No

are

to maintenance and calibration method, which is emor

appropriate and reasonable,

Biogas flow (Q): The term “orifice plate” was replaced by
more generic term “flow meter” to offer more fleity in
the installation of the measurement equipment, evbtion
of using ultrasonic meters which have high levélaazuracy
(+/-2.5%) was removed as there was no commitmenséait
due to high costs, and

Methane content in biogass(fng): Measurement method
the portable gas analyzer has been revised by \éodi
accuracy up to +/-5% from +/-2.5%, in order to basistent
with the accuracy of the actual gas analyser usedite,
which has been verified by DNV through the manufests
operation manual.

D

No prior approval required.
Nevertheless, the proposed
changes in the monitoring plan
were included after the initial
notification of change on 18
May 2011 which was subjecteq
to incompleteness message, a
this was incorporated together
part of the post registration
changes submission on 6 Jung
2012, which was approved on
September 2012.

=
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Type of post registration

Description of post registration change*

Is prior approval

In case prior approval by CDM

change by CDM EB EB is required, when was post
required**? registration change approved?
Changes to the project The changes requested to the PDD are to: X Yes 4 September 2012

design of a registered proje
activity

Ct

a. Page 5 of the PDDTable 1 in the registered PDD is dele
as the technical summary of the treatment planbisonger
applicable. Information in the registered PDD whiictiudes
1 ‘channel digester’ which is revised to 3 units ‘loaiffer
tank’ with the number of H-UASB reactors changeaiioe
(9) units, and

b. Page 20 of the PDDthe total electricity generator capac
revised from 950 kW to 1904 kW (consisting of 2tsrof
952 kW engine) due to inadvertent typographicabre(®52
kW instead of 950 kW mentioned in the registeredPBnd
additional one more biogas generator of 952 kW.

ea N

*  For further details refer to the “Post-registostichanges request form” (F-CDM-PRC) and DNV'’s sss®nt opinion on the changes
** Refer to Appendix 1 Appendix 1 to the CDM Proje&tandard /8/
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Simon Wong Yon Sing

Simon Wong Yon Sing holds a Bachelor's Degree irentfal Engineering with
Environmental Engineering, with a year experience the field of design and
operation/maintenance of wastewater treatment as @aworking in wastewater design &
equipment supply services.

His experience in designing and maintaining the tesater treatment systems covers the
fields of various manufacturing and chemical indiestin Malaysia.

He has experience of more than 5 years in validatad verification of numerous CDM
projects in DNV, both in Malaysia and abroad. Hisatjfication, industrial experience and
experience in CDM demonstrate his sufficient settoompetence in “Energy Generation
from Renewable Energy Sources”, “Waste Handling dddposal’” and “Animal Waste

Management System”.

Felipe Lacerda Antunes

Felipe Antunes holds a Master's Degree in ProductiEngineering (Quality) and a Post
Graduate Diploma in Environmental Management andubtrial Waste Management and
Treatment. Possesses an International experienogooé than 10 years in the field of quality
and environmental auditing, working two years as tiesponsible of the QMS of Rede
Metroldgica RS and since 1999 as a QMS and EMSa@udiDNV.

He has experience of more than 3 years in validaaad verification of numerous CDM
projects in DNV, both in South America & abroad. kigs also been actively involved in
Management System Audits such as ISO 9001, ISA140@ OHSAS 18001 standards in
various industrial sectors for more than 10 yeariNV.

His qualification and experience in CDM demonstrabe sufficient sectoral competence in
energy generation from renewable energy sourcesteMaandling and disposal, and animal
waste management.
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