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| Revised Monitoring Plan: |

1% revision of the Monitoring Plan. Version 5 of 18/2011

Project title: ENERGETICOS JAREMAR — BIOGAS RECOVERROM PALM OIL EFFLUENT (POME)
PONDS AND HEAT & ELECTRICITY GENERATION, HONDURAS
Project number: 1483

The following changes were implemented in this s®n:

1) Concerning ID 28: The PDD foresees the installabbmew thermal applications for the biogas andved
for the implementation of such applications as pheduction requires it. At this stage of the projecis
clearer what these additional applications are: additional boilers will be added to the project iEflect
these changes, ID 28 has been modified and newdlBa2 been added. The additionality is not affetfted
two additional boilers utilise biogas since optietdshiogas utilisation does not affect the barribesproject
faces.

2) Following point (1), the efficiency of the additimnapplications, for both baseline and project acenwere
added to the monitoring plan, and the ex-post taticins were modified to reflect this. The docunagioin
regarding these efficiencies was given to the D@lived in this revision and was checked duringdghe
site visit associated with the project’s secondquiic verification.

3) Concerning ID 31 (ID 30 in the original PDD): Th&rly comment” box has been revised to clarify its
content as requested in the Clarifications Reqdestethe Request for revision of the monitoringhpte the
6" of October 2011.

4) New parameters were added according to the EB séque comply with the requirement of AMS.I.C. The
new parameters are ID 34 through ID 46. These petens serve to measure the biogas associated therma
energy delivered by the various boilers. Additibpathe baseline emissions calculation was modif@edse
these new parameters and to compare the thus redasiarmal energy with the thermal energy generatio
prediction using the amount of biogas combustede Tdwer of these two values is used in the ER
calculation, as the methodology requires.

! http://cdm.unfccc.int/EB/053/eb53rep.pdf paragraptc)
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| B.7

Application of a monitoring methodology and description of the monitoring plan:

| B.7.1

Data and par ameter s monitor ed:

Data / Parameter :

ID 22/WCH4V

Data unit:

m3 CH/m3 BG

Description:

Fraction of methane in the biogasimyear “y”

Source of data to be use

d:

Monitoring system.

Value of data

0.65. This ex-ante value is basesimilar Palm oil mill effluent treatment systems
designed by Biotec.

Description ol
measurement methods
and procedures to be
applied:

The methane fraction will be measured and regidtpegiodically using an electronic g
analyser. This measurement will be performed wittegquency to satisfy statistical
95%/10% confidence level/ precisfomnd at least quarterly.

A high level of accuracy of the measurements véllchieved due to the use of high-
precision equipment.

The data will be stored in the monitoring systemterface, named SCADA
(Supervisory Control And Data Acquisition). The gety of the system is guaranteed h
a password.

QA/QC procedures to be
applied:

QA: The device will be recalibrated according to tigtriuctions (schedules, procedure
for QA of the technology provider.

QC: There will be strict compliance to maintenanceesithe recommended by the
technology provider.

Any comment:

Data/ Parameter: ID 23/ BGigtaly
Data unit: Nnri/year
Description: Flow of the total biogas recoveregéar ‘y".

Source of data to be use

d:

Monitoring system.

Value of data

4,412,314 Nm3/year in 2008 (see ArB)e

Description of
measurement methods
and procedures to be
applied:

The biogas flow will be continuously measured withss flow meters, which are not
affected by changes in temperature or pressuremimétored flow of biogas is
automatically converted by the measuring equiprnteegas volumes at standard
conditions (STP). A high level of accuracy of theasurements will be achieved due t
the use of high-precision equipment. The monitatai is automatically recorded and
stored in the monitoring system’s interface, SCA{BApervisory Control And Data
Acquisition). The security of the system is guagadtby a password.

QA/QC procedures to k
applied:

QA: The device will be recalibrated accordincthe instructions (schedules, procedui
for QA of the technology provider. Cross checkshef sum of all sub flow meters will b
made with the total biogas recovered.

QC: There will be strict compliance to maintenanceeskttie recommended by the
technology provider.

Any comment See also the explanation below regarding the cdiumescand the priorities of tt
different mass flow meters.

Data/ Parameter: ID 24/ BGpoiler1y

Data unit Nm®/yeal

Description The flow of biogas onsumed in boiler 1 in year 'y

Source of data to be us

Monitoring systen

Value of date

1,972,659 Nm3/year (See anne:

Description ol
measurement methods
and procedures to be
applied:

The biogas flow will be continuously measured witass flov meters, which are n
affected by changes in temperature or pressurenitmtored flow of biogas is
automatically converted by the measuring equiprteegas volumes at standard
conditions (STP). A high level of accuracy of theasurements will be achieved due tg

D

D

the use of high-precision equipment. The monitatai is automatically recorded and

2 According to the general guidelines for sampling aurveys for small scale CDM project activitiEB50, Annex 30
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stored in the monitoring system’s interface, SCA{BApervisory Control And Data
Acquisition). The security of the system is guagadtby a password.

QA/QC procedures to b | QA: The device will be recalibrated according to th&rinctions (schedules, procedur
applied: for QA of the technology provider. Cross checkshef sum of all sub flow meters will be

made with the total biogas recovered.

technology provider.

QC: There will be strict compliance to maintenanceeskttie recommended by the

Any comment See also the explanation below regarding the cdiumescand the priorities of tt

different mass flow meters.

Data/ Parameter: ID 25/ BGpgilerzy

Data unit: Nnilyear

Description: The flow of biogas consumed in bofldén year “y”".

Source of data to be used: Monitoring system.

Value of data 443,694 Nm?3/year (See annex 3)

Description of The biogas flow will be continuously measured withss flow meters, which are not

measurement methods | affected by changes in temperature or pressuremibmtored flow of biogas is
and procedures to be automatically converted by the measuring equiprteegas volumes at standard
applied: conditions (STP). A high level of accuracy of theasurements will be achieved due to
the use of high-precision equipment. The monitafath is automatically recorded and
stored in the monitoring system’s interface, SCA{BAIpervisory Control And Data
Acquisition). The security of the system is guagaatby a password.

QA/QC procedures to be QA: The device will be recalibrated according to th&triuctions (schedules, procedures)
applied: for QA of the technology provider. Cross checkshef sum of all sub flow meters will be

made with the total biogas recovered.

technology provider.

QC: There will be strict compliance to maintenanceesithe recommended by the

Any comment: See also the explanation below reggrtlie connections and the priorities of the

different mass flow meters.

Data/ Parameter : ID 26 / BGgeneratory
Data unit Nm’/yeal
Description The flow of biogas consumed in the generator irr ygga

Source of data to be us | Monitoring systern

Value of date 682,24INm’/year for 2008. Estimated maximum of 1,374,228 year for year 2014

(See annex 3)

Description of The biogas flow will be continuously measured withss flow meters, which are not
measurement methods | affected by changes in temperature or pressurembmtored flow of biogas is

and procedures to be automatically converted by the measuring equiprteegas volumes at standard
applied: conditions (STP). A high level of accuracy of theasurements will be achieved due to
the use of high-precision equipment. The monitatai is automatically recorded and
stored in the monitoring system’s interface, SCA{BApervisory Control And Data
Acquisition). The security of the system is guagadtby a password.

QA/QC procedures to be QA: The device will be recalibrated according to th&triuctions (schedules, procedures
applied: for QA of the technology provider. Cross checkshef sum of all sub flow meters will be

made with the total biogas recovered.

technology provider.

QC: There will be strict compliance to maintenanceesittie recommended by the

~—

Any comment: See also the explanation below reggrtltie connections and the priorities of the

different mass flow meters.

Data/ Parameter: ID 27 | BGiaredy
Data unit Nm®/yeal
Description The flow of biogas consumed in the flare in yedr

Source of data to be us | Monitoring systen

Value of date Estimated maximum of 1,313,719 F/year for 2008 mainly because the generator

not be implemented at the beginning of the yeae @®ex 3)

Description of The biogas flow will be continuously measured withss flow meters, which are not
measurement methods | affected by changes in temperature or pressurenidmtored flow of biogas is
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and procedures to be
applied:

automatically converted by the measuring equiprteegas volumes at standard
conditions (STP). A high level of accuracy of theasurements will be achieved due t
the use of high-precision equipment. The monitatai is automatically recorded and
stored in the monitoring system’s interface, SCA{BApervisory Control And Data
Acquisition). The security of the system is guagadtby a password.

D

QA/QC procedures to be
applied:

QA: The device will be recalibrated according to tigtriuctions (schedules, procedure
for QA of the technology provider. Cross checkshef sum of all sub flow meters will b
made with the total biogas recovered.

QC: There will be strict compliance to maintenanceesithe recommended by the
technology provider.

Any comment:

See also the explanation below reggrtltie connections and the priorities of the
different mass flow meters.

Data/ Parameter: ID 28/ BGboiIerS,y
Data unit Nm®/yeal
Description The flow of biogas consumed in boil3in year “y”

Sourct of data to be use

Monitoring systen

Value of date

0 N/year (for e-ante calculation:

Description ol
measurement methods
and procedures to be
applied:

The biogas flow will be continuously measured wa mass flow meter, whic is not

affected by changes in temperature or pressure. mbaitored flow of biogas i$

automatically converted by the measuring equipmientgas volumes at standal
conditions (STP). A high level of accuracy of theasurements will be achieved due|

the use of high-precision equipment. The monitateth is automatically. The monitored
data is automatically and continuously recorded siwled in a Programmable Logic
Controller (PLC). The monitoring values are autdoaly and continuously recorded

and stored in the PLC’'s memory unit. The contentttié unit will be regularly,
transferred to the control room’s computer.

rd
to

QA/QC procedures to k
applied:

QA: The device will be recalibrated according to th&rinctions (schedules, procedur
for QA of the technology provider. Cross checkshef sum of all sub flow meters will b
made with the total biogas recovered.

QC: There will be strict compliance to maintenanceesithe recommended by the
technology provider.

Any comment

See also the explanation below regarding tinnections and the priorities of t
different mass flow meters.
Parameters 28 and 29 were one parametey,jBi&Gthe original PDD.

Data/ Parameter: ID 29/ BGboiIer4v
Data unit: Nnri/year
Description: The flow of biogas consumed high puesdoiler 4 in year “y”

Source of data to be used:

Monitoring system.

Value of data

0 Nrttyear (for ex-ante calculations)

Description of
measurement methods
and procedures to be
applied:

The biogas flow will be continuously measured vathmass flow meter, which are not
affected by changes in temperature or pressuremimétored flow of biogas is
automatically converted by the measuring equiprteegas volumes at standard
conditions (STP). A high level of accuracy of theasurements will be achieved due t
the use of high-precision equipment. The monitatai is automatically and
continuously recorded and stored in a Programmiatiyéc Controller (PLC). The
monitoring values are automatically and continupustorded and stored in the PLC's
memory unit. The content of this unit will be reaidy transferred to the control room’s
computer.

QA/QC procedures to be
applied:

QA: The device will be recalibrated according to tigtriuctions (schedules, procedure
for QA of the technology provider. Cross checkshef sum of all sub flow meters will b
made with the total biogas recovered.

QC: There will be strict compliance to maintenanceesithe recommended by the
technology provider.

Any comment:

See also the explanation below reggrttie connections and the priorities of the
different mass flow meters.
Parameters 28 and 29 were one parametey,jBiGthe original PDD.

D
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Data/ Parameter: ID 30/ Toiare
Data unit ° Celsius
Description Temperature in thexhaust gas of the fle

Source of data to be us

Monitoring systen

Value of date

>30C °C

Description ol
measurement methods
and procedures to be
applied:

The temperature is measured continuously with artbeouple sensor to demonstr
that the flare is operational. A high level of ay of the measurements will be
achieved due to the use of high-precision equipniérg monitored data is automatical
recorded and stored in the monitoring system’sfate, SCADA (Supervisory Control
And Data Acquisition). The security of the systenguaranteed by a password.

QA/QC procedures to k
applied:

QA: The flare has a back up thermocouple sensorse o&failure. The device will k
recalibrated according to the instructions (scheslybrocedures) for QA of the
technology provider.

QC: There will be strict compliance to maintenanceesittie recommended by the
technology provider.

Any comment The flare is deemed to be operational when the ¢eatpre measured is higher than
above-mentioned temperature.

Data/ Parameter: ID 31/ECy

Data unit: GWhlyear

Description: Electricity consumption of the projectivity in year “y”

Source of data to be use

d: Electricity meter/s

Value of data

0.095 GWhl/year (ex-ante value frd@B=C technical feasibility study).

Description of
measurement methods
and procedures to be
applied:

This measurement will be carried out during the Mrhmonitoring period. The
measurement includes the electricity consumptiaih@fcomplete biogas recovery
equipment, pumps, compressors and lightning of#sehandling area. It does not
include electricity consumption from previous wasgdéer treatment system (baseline).
The frequency for reading the parameter value isest weekly and relies on
accumulated values of electricity consumption, Wkace continuously measured. A hig
level of accuracy of the measurements will be agtdedue to the use of high-precision
equipment.

>

QA/QC procedures to k
applied:

QA: The device will be recalibrated according to th&rinctions (schedules, procedur
for QA of the technology provider.

QC: There will be strict compliance to maintenanceesithe recommended by the
technology provider.

Any comment:

The emissions resulting from the eleity consumption of the pumps located in the

lagoons for sludge management can be neglectedgiiim® whole crediting period since

they represent an insignificant share of the ttaission reduction3.his will be
demonstrated at verification stage, using the nooinigj records of the hours of the
pumps’ operation and their maximal power consunmpgier hour.

D

Data/ Parameter: ID 32/ EGy
Data unit: GWhlyr
Description: Net electricity production by the moj activity

Source of data to be use

d: Monitoring system (dér-galues from BIOTEC technical feasibility study)

Value of data

1.7 GWh for May 2008 until Dec 2088d 3.5 GWh for year 2015. Increasing with
0.143 GWh per year. See Annex 3

Description ol
measurement methods
and procedures to be
applied:

The net electricity production will be measuredtawmusly. A high level of accuracy
the measurements will be achieved due to the ubk&bfprecision equipment. The
monitored data is automatically recorded and storékde monitoring system'’s interface
SCADA (Supervisory Control And Data Acquisition)hd security of the system is
guaranteed by a password.

QA/QC procedures to
applied:

QA: The device will be recalibrated according to th&rinctions (schedules, procedur
for QA of the technology provider.

QC: There will be strict compliance to maintenanceesithle recommended by the

% According to Request for Clarification 199 of tB8C-WG and the statement of the technology provider
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technology provider.

Any comment:

The generation capacity to be ingladie part of this project activity is 0.848 MWW his
installed capacity may increase in the future theotto optimize the use of biogas (See
ID 28).

Data/ Parameter: ID 33/ End use of final sludt
Data unit: Use of sludge
Description: end use of the final sludge in yedr “y

Source of data to be use

d:

N/A

Value of data

Form of final sludge use applied

Description of

Sludge removed from the system will be dried onicigdd fields or directly be applied

INECCe A
y

measurement methods | as fertilizer to the surrounding land. The procedused will be recorded and included |n

and procedures to be the monitoring system by the team responsible ®frtiplementation of the monitoring

applied: plan. All the dried sludge will be managed undeohi and controlled conditions.
Unexpected deviations from the procedures willdmorded and reported as well.

QA/QC procedures to be| N/A

applied:

Any comment: The purpose of monitoring this vargaislto assure that an appropriate aerobic
management practice is given.

Data/ Parameter: ID 34/ HGneasured 1y

Data unit: TJlyr

Description: The directly measured total quantityhe@rmal energy supplied by steam boiler 1 during
the year y

Source odata to be use | N/A

Value of date N/A

Description ol
measurement methods
and procedures to be
applied:

The amount of the generated steam will be measwiteca specialised mass flow met
The operation conditions of the boilers are knosathat the mass flow can converted
energy using standard steam tables.

to

QA/QC procedures to be
applied:

QA: The device will be subject to regular maintenasuee calibration according to the
technology provider.

QC: The value used to cross check Healculated according to equation 18, will be th
thermal energy generation prediction calculatedgiiie amount of biogas combusted

The lower of these two values is used in the ERuation, as the methodology require

1%

Any comment:

Data / Parameter :

ID 35/ HG peasredy

Data unit: TJlyr

Description: The directly measured total quantityhermal energy supplied by thermal oil heater
(boiler 2) during the year y

Source of data to be used: N/A

Value of data N/A

Description of
measurement methods
and procedures to be
applied:

The enthalpy of the generated energy will be caled using measurement of the
temperature gain and the flow properties:

HGmeasured 25 ATt boiler,z FlOw-Heat capacity
The Heat capacity is taken from the data shedteoheat carrier, the official informatio
from the supplier.

QA/QC procedures to k
applied:

QA: The device will be subject to regular maintenanue @alibration according to tt
technology provider.

QC: The value will be used to cross check Hélculated according to equation 19,
which is calculated using the amount of methanérolgsd.

The lower of these two values is used in the ERuation, as the methodology require
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| Any comment:

g

Data/ Parameter: ID 36/ HG neasured 3y

Data unit: TJlyr

Description: The directly measured total quantityh@rmal energy supplied by steam boiler 3 duri
the year y

Source of data to be us | N/A

Value of date N/A

Description ol
measurement methods
and procedures to be
applied:

The amount of the generated steam will be measwiteca specialised mass flow met
The operation conditions of the boilers are knosanthat the mass flow can converted
energy using standard steam tables.

to

QA/QC procedures to be
applied:

QA: The device will be subject to regular maintenanue @alibration according to the
technology provider.

QC: The value will be used to cross check4lGalculated according to equation 20,
which is calculated using the amount of methanérolgsd.

The lower of these two values is used in the ERutation, as the methodology require

12

Any comment:

Data/ Parameter: ID 37/ HG measured.ay

Data unit: TJlyr

Description: The directly measured total quantity of thermalrggesupplied by high pressure boildr
during the year y

Source of data to be us | N/A

Value of date N/A

Description ol
measurement methods
and procedures to be
applied:

The volume of the generated steam will be measuittda specialised steam rer. The
operation conditions of the boilers are pre-sethgyrefinery process and known, so tha
the temperature, pressure, composition and deofsihe steam are know, and the
volume flow is converted to energy using this infiation and standard steam tables.

At

QA/QC procedures to be
applied:

QC: The device will be subject to regular maintenanue @alibration according to the
technology provider.

QA: The value will be used to cross check fiGlculated according to equation 21,
which is calculated using the amount of methanérolgsd.

v

The lower of these two values is used in the ERuation, as the methodology require
Any comment
Data/ Parameter: ID 38/ FFboiIer,l
Data unit Galy
Description Bunkel fuel consimption by boiler

Source of data to be us

Volume flow metel

Value of date

N/A

Description ol
measurement methods
and procedures to be
applied:

Thevolume of bunker used will be continuously monitbiThemass of the consume
fuel will be determined by using the volume flowasared and multiplying it by the
density of bunker.

There will be at least monthly recording of theuroke consumed. The volume data will
be archived electronically.

QA/QC procedures to k
applied:

The measurement equipment used will be of highigudihe measurements will
logged and documented. The result will be usedttag with the thermal energy
produced, to crosscheck the biogas consumption.

The device’s calibration and maintenance scheaduiléstrictly follow the technical
provider’s specifications and the General GuidaiteSSC CDM methodologies. Its

monitoring will be integrated in the plant’'s opéoatl procedures.

7
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If the volume flow meter data are temporarily uride for technical reasons, internal
fuel inventories will be used to calculate the foehsumed. In such a case, internal
inventories’ procedures will be detailed in the baring report.

Any ccmment

Data/ Parameter: ID 39/ FFpgiler 2

Data unit: Galy

Description: Bunker consumption by boiler 2

Source of data to be used: Volume flow meter

Value of data N/A

Description of The volume of bunker used will be continuously naréd. The mass of the consumed

measurement methods | fuel will be determined by using the volume flowasared and multiplying it by the
and procedures to be density of bunker.

applied:
There will be at least monthly recording of theurak consumed. The volume data will
be archived electronically.

QA/QC procedures to be The measurement equipment used will be of highityudlhe measurements will be
applied: logged and documented. The result will be usedttay with the thermal energy
produced, to crosscheck the biogas consumption.

The device’s calibration and maintenance scheaduiléstrictly follow the technical
provider’s specifications and the General GuidaiteSSC CDM methodologies. Its
monitoring will be integrated in the plant’'s opéoatl procedures.

If the volume flow meter data are temporarily uride for technical reasons, internal
fuel inventories will be used to calculate the foehsumed. In such a case, internal
inventories’ procedures will be detailed in the ribarng report.

Any comment

Data/ Parameter : ID 40/ FFpgiter 3

Data unit Galy

Descripton: Bunker consumption by boile:

Source of data to be us | Volume flow metel

Value of date N/A

Description of The volume of bunker used will be continuously margd. The mass of the consun

measurement methods | fuel will be determined by using the volume flowasared and multiplying it by the
and procedures to be density of bunker.

applied:
There will be at least monthly recording of theurak consumed. The volume data will
be archived electronically.

QA/QC procedures to be The measurement equipment used will be of highityudlhe measurements will be
applied: logged and documented. The result will be usedttag with the thermal energy
produced, to crosscheck the biogas consumption.

The device’s calibration and maintenance scheduiléstrictly follow the technical
provider’s specifications and the General GuidaitteSSC CDM methodologies. Its
monitoring will be integrated in the plant’'s opéoagl procedures.

If the volume flow meter data are temporarily uride for technical reasons, internal
fuel inventories will be used to calculate the foehsumed. In such a case, internal
inventories’ procedures will be detailed in the baring report.

Any comment:

Data/ Parameter: ID41/ FFboiIer,4

Data unit: Galy

Description: Bunker consumption by boiler 4

Source of data to be used: Volume flow meter

Value of data N/A

Description of The volume of bunker used will betiouously monitored. The mass of the consumef

8
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measurement methods
and procedures to be
applied:

fuel will be determined by using the volume flowasared and multiplying it by the
density of bunker.

There will be at least monthly recording of theuroke consumed. The volume data will
be archived electronically.

QA/QC procedures to be
applied:

The measurement equipment used will be of highityudlhe measurements will be
logged and documented. The result will be usedttag with the thermal energy
produced, to crosscheck the biogas consumption.

The device’s calibration and maintenance scheduiléstrictly follow the technical
provider’s specifications and the General GuidaitteSSC CDM methodologies. Its
monitoring will be integrated in the plant’'s opéoatl procedures.

If the volume flow meter data are temporarily uride for technical reasons, internal
fuel inventories will be used to calculate the foehsumed. In such a case, internal
inventories’ procedures will be detailed in the ribanng report.

Any comment:

Data/ Parameter: ID 42/ n3,

Data unit: -

Description: The efficiency of boiler 3 using bisga
Source of data to be used: N/A

Value of data N/A

Description of
measurement methods
and procedures to be
applied:

This parameter will be determined only once the beiler/application is added to the
project.

In the first verification for which this variableilwbe relevant, the project owner will
provide a solid estimate of the efficiency of thaélér using biogas in line with relvant
CDM regulation (i.e. AMS-I.C version 11 and the Tamdetermine the baseline
efficiency of thermal or electric energy generatsystems). This parameter will be fixe
at the relevant verification and will not be monéd afterwards.

QA/QC proceduresto t | N/A

applied:

Any comment:

Data/ Parameter: ID 43/ M4y

Data unit: -

Description: The efficiency of high-pressure bodleusing biogas.
Source of data to be used: N/A

Value of data N/A

Description of
measurement methods
and procedures to be
applied:

This parameter will be determined only once ashe boiler/application is added to th
project.

In the first verification for which this variableilwbe relevant, the project owner will
provide a solid estimate of the efficiency of thaldér using biogas in line with relevant
CDM regulation (i.e. AMS-1.C version 11 and the Ttmdetermine the baseline
efficiency of thermal or electric energy generatsystems). This parameter will be fixe
at the relevant verification and will not be mon&d afterwards.

QA/QC procedures to k
applied:

N/A

Any comment:

This parameter is fixed once for eaeWw boiler and is not monitored afterwards.

Data/ Parameter:

ID 44/ prue oit 6
Data unit: kg /m3
Description: Density of fossil fuel no.6 (bunker)
Source of data used: Maximum density of the difietecal providers used
Value applied: N/A

Justification of the choice

At each monitoring periJaremar’s fossil fuel suppliers will be askegitovide the

9
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of data or description of | specifications of the bunker provided. The maximidensity among the values provided
measurement methods | will be chosen to ensure conservativeness.
and procedures actually
applied :

Any comment:

New fixed parameters:

Data / Parameter : ID 45/ n3y
Data unit: -
Description: The efficiency of boiler 3 using bunkkeat would have been used in the absence of the

project activity.

Source of data to be used: Paragraph 13. AMS-k&sien 11), Option b.
Value chosen: Cleaver Brooks Efficiency Facts, pEgjeTable. Guaranteed fuel-to-
steam efficiencies No.6 Oil.

Value of date 87.5%

Description of Thedocument Cleaver Brook Efficiency Fact”, indicates that when testing t
measurement methods | efficiency of a CB600-800 using fuel oil No.6 ag@srange of operating conditions, the
and procedures to be highest value obtained is 87.5%.
applied:
This value has been selected according to paradrgh) of the methodology
comparing the efficiencies of three different pdwiis for similar equipment.

QA/QC procedures to be| N/A

applied:

Any comment: This parameter is fixed once for eaeWw boiler and is not monitored afterwards.
Data/ Parameter: ID 46/ 1y

Data unit -

Description The efficiency of hig-pressure boiler 4 using bunker that would have hesex in the

absence of the project activity.

Source of data to be us | Paragraph 1:AMS- |.C (version 1)

Value of date 100%
Description ol ‘
measurement methods | Since insufficient information was available at ttee of submission of this request fo
and procedures to be revision of the Monitoring Plan to fulfil the regaiments of options (a) and (b) paragraph
applied: 13 of AMS-I.C (version 11), a default value - optiz) — has been adopted.

The project owner will be able to use a more réal{gower) efficiency value if sufficien
information is provided at verification to supparthange according to the requirements
of AMS- I.C (version 11), paragraph 13.

QA/QC proceduresto t | N/A
applied:

Any comment

10
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Connections and priorities of the different mass flow meters

The total amount of biogas generated from the regosystem and fed to the different applicationséasured
additional to the different sub-portions of bioded to the different applications. This additions@asurement of
the total amount of biogas will be carried out tbiave a higher level of accuracy and security. Vdaes from this
total biogas meter will be used in case of missialges from the sub-meters before the boilersgérerator and
the flare. If one sub-meter fails the appropriaatig will be calculated by subtracting the biodawfof the
remaining meters from the total biogas meter. lifs¢antial differences between the total amount@jds and the
sum of the sub biogas flows occur for a certaingogmaintenance of the meters will be carried tgach sub-
meter delivers reliable values the measured totaluat of biogas will not be used for the emissieduction
calculation as described below.

Estimation of ex-post emission reductions

The calculation of emission reductions shall beedasn the amount of methane recovered and fuefléidred that
is monitored ex-post, considering also emissiomectdns from power and heat generation minus teetetity
consumption from the project activity.

By monitoring the above parameters the total emisgéductions can be calculated ex-post accorading t

ER, = ERyp,, + ERpamay * ER

power,y (14)

Where:

ER Emission reductions in the year “y” in tonnes £%quivalent /year.

ERwvpy Emission reductions from the Gldonsumed as fuel and flared in year “y” in tonG€>
equivalent /year.

ER thermal.y Emission reductions due displacement of bunkerfuethe generation of heat, in the
year “y” in tonnes C@equivalent /year .

ER powery Emission reductions due to displacement of elattrio the year “y” in tonnes CO

equivalent /year

|- Ex-post deter mination of methane consumed.

The amount of methane consumed (and destroye@}asrdined by summation of the amount of methanénfied
the two boilers, the generator and the flare mthesamount of emission resulting from incompletmbastion at
the flare as follows:

ERMDy = (z MDboiIer,i,y + Z MDgenerator,i,y + MDfIared,y) |:<[':"WF)CH4

(15)

Where:
ERwvp_y Amount of CH fuelled and flared in year “y” in tonnes of Qifar.
MDygiter iy Amount of CH consumed by boiler i in year “y” in tonnes of &year.
MDgenerator iy Amount of CH consumed by generator i in year “y” in tonnes bf,§ear.
MDfiared y Amount of CH consumed by flare in year “y” in tonnes of g&year
GWPcpa Global warming potential for CHvalue of 21 is used)
The amount of Cliconsumed by the boiler i is calculated according t
MDyjier iy = BGhiter iy Weriay (Dchia (16)
Where:
MDyigler iy Amount of CH consumed by boildrin year “y” intonnes CH/year.
BGuyileriy The quantity of biogas fed into boilein year “y” in Nni/year.
WeHay The average CHfraction of the biogas as measured during the Yy¢aand

expressed as a fraction in m3 i3 BG.
Dcha The CH density in tonnes CH#m>CH,.

The amount of Cliconsumed by the biogas generator i is calculatedrding to:

11
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MDgenerator,i,y = BGgenerator,i,y [WCH 4,y [DCH4 (16)

Where

MD generatoriy Amount of CH consumed by generator i in year “y” in tonnes,g#ar.

BGyenerator,i, y The quantity of biogas fed into the generatoryear “y” in Nm3/year.

WeHay The average CHfraction of the biogas as measured during the Yy¢aand
expressed as a fraction in m3 i3 BG

Dcha The CH density in tonnes Ci#m>CH,.

The amount of Ckiconsumed by the flare is calculated according to:

MDfIared,y = BGflare,y [WCH4,y [DCH4 [,7flare

17)
Where:
MDfiaredy Amount of CH, consumed by the flare in year “y” in tonnes {Sjdar.
BGiiarey The quantity of biogas fed into the flare in yegt ih Nm?year.
WeHay The average CHfraction of the biogas as measured during the $y&¢aand
expressed as a fraction in m3 He BG
Dcha The CH density in tonnes CH#M’CH,.
Nilare Flare efficiency (open flare, 50%).

The only emissions due to incomplete combustiobi@fias occur at the flare. The project uses an 8pss and
therefore the flare efficiency cannot be measuneairieliable manner (i.e. external air will be naband will dilute
the remaining methane) and a default value of ¥¥séd, as requested by the applicable small seatleodology.

I1- Ex-post emission reduction from heat generation

The following equations are included to estimatettiermal energy delivered and the emission rechgtirom the
replacement of bunker. The energy delivered is éissimated using the amount of biogas fed intdtikers,
followed by a comparison of this value with theumttmeasured delivered thermal energy. The lowkrevia then

used in the emission reduction calculation.

Evaluation of supplied thermal energy using methdestroyed:

For the steam boiler (boiler 1):

O 1
HGLy = MDboiIer,Ly |:NCVbiogas, |]7s,p 100( (18)
HG,, The net quantity of biogas associated thermalgnsupplied by the steam boiler to the
process in the project activity during the yean yi/year.
Nsp The efficiency of the steam boiler using biogas.
MDygiler1y Amount of CH consumed by the steam boiler in year “y” in tonGék/year
NCVyiogas: Calorific value of biogas in TJ/Gg.
For the Thermal oil heater (boiler 2):
_ 1
HG,, =MDy 2y INCVyigg0s Wi, (19)
100C
Where:
HG,, The net quantity of biogas associated thermalgngupplied by the thermal oil heater to
the process in the project activity during the ygar TJ/year.
Nihp The efficiency of the thermal oil heater using lzisg

12
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MDygiler 2y Amount of CH consumed in year “y” by boiler 2 in tonnes £ydar
NCVyiogas: Calorific value of biogas in TJ/Gg.

For thesteam boiler boiler 3:
1

HGS,y = IleboiIer,S,y [NCVbiogas |]73,p G].OO( (20)

Where:

HG;, The net quantity of biogas associated thermalgngupplied by the steam boiler to the
process during the year y in TJ/year.

N3p The efficiency of the steam generation unit usirogas.

MDygiler 3y Amount of CH consumed in year “y” by boiler i in tonnes gitar.

NCVyiogas: Calorific value of biogas in TJ/Gg.

For the high pressure steam boiler 4:

0 1

HG4,y = MDboiIer,4,y |:NCVbiogas B74,p 100( (21)

Where:

HG,, The net quantity of biogas associated thermalgnsupplied by the high pressure steam
boiler to the process during the year y in TJ/year.

Nap The efficiency of the steam generation unit usiiagas.

MDygileray Amount of CH consumed in year “y” by boiler i in tonnes gitar.

NCVyiogas Calorific value of biogas in TJ/Gg.

The use of bunker as an auxiliary fuel does notinedoe monitored or subtracted from total emisseatuctions,
since emission reductions from heat generationheilbased on biogas flow and not in the total eatration.

Comparison of estimated with measured thermal gnerg

For the all boilers the heat generation estimatising biogas inflow will be compared to the meadureat
generated by the boiler, and the lower value véluiged for the calculations:

HE

. I,
HGmin,i,y = mln(HGi,y! HGmeasured,i,y - S:C):) (22)
Where:
HGrin,iy The conservative quantity of biogas associatedrtakenergy supplied by boiler i to the
process in the project activity during the yean Wi/year.
HGiy The net quantity of biogas associated thermalgnsupplied by boiler i during the year
y in TJ/year.
HGeasured,iy The directly measured total quantity of thermadrggy supplied by boiler i during the
year y in TJ/year.
FFiy The amount of fossil fuel used in boiler i in @g/
SFG; Specific fuel consumption for fossil fuel in baili in Gg/TJ
Where:
Ci = ;
NCVFF Ij7i,p
NCVee Calorific value of the fossil fuel in TJ/Gg.
Nip Efficiency of project boiler i.

13
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Emission reduction for thermal energy generation:

The emission reductions related to the heat/stesamargtion component are calculated as follows:

HG, . HG, . HG, . HG, .
ER[hermaLy — ( min,1y + min,2,y + min,3,y + mln,4,y) EEFCOZ (23)
s M 3p Map

Where:

ERpherrmaly The total baseline emissions from steam/heatalispl by the project activity during the
year y in tonnes CQeg/year.

HGrin1y The conservative quantity of biogas associatedrtakenergy supplied by the steam
boiler 1 to the process in the project activityidgrthe year y in TJ/year.

HGrin2,y The conservative quantity of biogas associatedrtabenergy supplied by the thermal oil
heater 2 to the process in the project activityrduthe year y in TJ/year.

HGrinay The conservative quantity of biogas associatedrtakenergy supplied by the steam
boiler 3 to the process in the project activityidgrthe year y in TJ/year.

HGrinay The conservative quantity of biogas associatedrtakenergy supplied by the high
pressure steam boiler 4 to the process in the graggivity during the year y in TJ/year.

EFCO, The CQ emission factor per unit of energy of bunker thatlld have been used in the
baseline plant in tonnes GOTJ.

Nsb The efficiency of the steam boiler using bunkext tivould have been used in the absence
of the project activity.

Ntho The efficiency of the thermal oil heater using kemthat would have been used in the
absence of the project activity.

N3p The efficiency of steam boiler 3 using bunker tivatild have been used in the absence of
the project activity.

Nap The efficiency of high pressure steam boiler 4 g&innker that would have been used in

the absence of the project activity.

I11- Ex-post emission reductions from electricity generation
The emission reductions can be calculated by myilig the amount of net electricity produced witle temission
factor of the Honduran grid. According to:

ER oy = (EG, —EC,) [EF 24)

Where:

ERponery Emission reduction resulting from the productidrelectricity in tonnesCgq/year
EG, Net amount of electricity produced by the progectivity in GWh/year.

EC, Electricity consumption of the project activityyear “y” inGWh/year.

EFgrid Emission factor of the Honduran grid, determinecete in tonnes CQ{GWh.

The net amount of electricity generated shouldudelthe electricity delivered by the 0.848 Mueénerator plus any
future installed generator which operates on thtuzad biogas.

B.7.2  Description of the monitoring plan:

>>
The monitoring plan for the project activity canfbend in the figure below.

14
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Figure5: Monitoring plan of Energeticos Jaremar

The monitored data is read by the PLC (programmbggiie controllers) and stored in a data managersgstem
directly connected to the PLC which is called SCAD¥CADA is the main interface of the monitoring teys,

although the data stored will be also kept in @&l h

ard drive which will work as a back up. Thistem will

permit to graphically represent the collected d&weery week a copy of this information will be sidron an
external hard drive as a compilation of the vagahdf the monitoring plan and as backup.

There are two exceptions for the above-mentionedC¥interface. One exception is the parameterstedldo the
additional boilers, boilers 3 and 4, which due be tphysical distance to the control room, whichl Wkve
independent PLCs which will register data contirsigudata which will be regularly transferred te tontrol room
computer. The second exception is the bunker copgammeasurements which are not digitalised, aidbs
regularly manually recorded. Both these procedaresietailed in the operation procedures.

The above-mentioned exceptions might be, in tim@roved to enable remote and/or improved monitoring

Responsibilitiesfor theimplementation of the monitoring plan

Activity

Responsible

Implementation and accomplishment of the monito
plan during the first year

Biotec

Definition of a team that will be trained for thercect
operation and monitoring of the wastewater treatmen
system and the biogas utilization units.

Energeticos Jaremar

Implementation of the monitoring plan after thesffir
year of operation

Energeticos Jaremar

Supervision and guidance for the implementatiothe
monitoring plan, after the first year of operation

Biotec

Records of the monitoring plan kept at least twarge
after the crediting period, permitting any futuredding
of the values.

Energeticos Jaremar

The historical records for the operation of thisject,

Biotec & Energeticos Jaremar

1
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including all the variables for the monitoring plavill
be initially kept in a data management system tirec
connected to the PLC, called SCADA.

If any ofthe measuring devices show sign:
malfunction, it will be fixed by the respective
technology supplier. There will be an auxiliary mas
flowmeter on stock to serve as a backup for thases

Biotec for the first year and Energeticos Jareroattfe
next years

Frequent internal audits through experienced eregg
coming regularly from the main engineering office.

Biotec

Assistance in the implementation of the CI
monitoring plan and close follow up of the monitayi
process.

OneCarbor/ Orbeo(CDM project consultan

Responsibilitiesfor theinstallation, operation and maintenance of the project

Activity Responsible
Make available on site Operation and maintenance | Biotec
manuals

Responsible for the startup and first year of ofpemeof | Biotec.

the system, with possibility of extension

Operation and administration of the wastew
treatment system after Biotec

Energeticos Jaren

Operation and maintenance costs of the followinigsun

Energeticos Jaremar

o lagoons,

0 biogas recovery unit and

0 boilers and generator.
Design and supervision of the project’s operation. Biotec
Installation of the equipment Biotec

Fill in log of activities including identifying
malfunctions and maintenance performed to the Byst

Biotec for the first year and Energeticos Jareroattfe
e next years

Responsibilitiesfor training

Activity

Responsible

Capacity building to the team within Jaremar thit w
operate the wastewater treatment system.

Biotec

A Jenbacher expert, supplier of the power genaratio
system, will train the same team on operation and
maintenance of the generator set.

Jenbacher expert

e
A ’

Biotec has developed a training school to providaing to its personnel. Operators will receiwening in biogas
handling and operation of the generating systerao Adaining in instrumentation and monitoring systeas been
provided through Biotec experienced engineers. dloesditions are stated under the contract of Biatea service
provider for Energeticos Jaremar.

Troubleshooting procedur es:
Equipment maintenance manuals are available orpgiten general system troubles are classifiedbows:

0 Troubles with lagoon covers: operators check cootisly the lagoons covers and if some damage is
presented, there is a local service supplier $haapable to fix any lagoons cover damage. Semabees
are available to cut gas flow to the blowers irecafsa cover rupture to avoid air entrance to stesn.
Biogas conduction: plant operators will have enotegihnical skills and can repair any damage ingte
conduction system.
Monitoring system is supported by a UPS (5 KVA)tthas autonomy during four hours to assure allstystem
data.

0o
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MONITORING INFORMATION
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