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Joint Crediting Mechanism Approved Methodology ID_AMO023
“Installation of gas engine cogeneration system with absorption chiller to supply

electricity, heating energy and cooling energy”

A. Title of the methodology

Installation of gas engine cogeneration system with absorption chiller to supply electricity,

heating energy and cooling energy, Version 01.10

B. Terms and definitions

Terms Definitions

Cogeneration System (CGS) | A system that consists of power generator(s) and heat
generating equipment (e.g. heat recovery steam generator,
exhaust heat exchanger, etc.) that supplies both electricity
and heating energy, recovering waste heat exhausted from
the power generator(s). The power generator(s) in this

methodology is a gas engine(s).

Absorption chiller Refrigerating machine using heat source such as heating
energy generated by fuel combustion and/or waste heat in
the form of hot water, steam or exhaust gas, refrigerant (eg.
water) and absorption solution (eg. Lithium bromide,
ammonia) to generate chilled water or other chilled liquids

by absorption refrigeration cycle.

Recipient Facility A cluster of buildings and/or plants (or building/plant itself)
to which electricity, heating energy and cooling energy

generated by CGS are supplied.

Boiler Efficiency Net quantity of heat generated per quantity of energy

contained in fuel fired in the boiler.

Cooling capacity Capability of individual chiller to remove heat. In this
methodology, “cooling capacity” is used to represent a

cooling capacity per a single chiller unit and not for a

system with multiple chiller units.
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C. Summary of the methodology

Items

Summary

GHG emission reduction

measures

Electricity and heating energy generated by a CGS installed in
a project site substitute all or part of grid and/or captive
electricity as well as heating energy. Absorption chiller utilizing
heating energy generated by a CGS is also introduced to save
energy for cooling energy demand. Installation of CGS and
absorption chiller leads to efficient energy use of recipient

facility(ies) and in turn GHG emission reductions.

Calculation of reference

emissions

[Reference emissions for CGS]

Reference emissions are CO; emissions from the use of grid
and/or captive electricity and heating energy (e.g. steam and hot
water) generated by a reference boiler, which are calculated
with the amount of electricity consumed by the recipient
facility(ies) which is generated by the CGS, the amount of
heating energy consumed by the recipient facility(ies) which is
generated by the CGS, CO, emission factors for consumed
electricity in the recipient facility(ies), reference boiler
efficiency and CO; emission factor for fossil fuel consumed by

the reference boiler.

[Reference emissions for absorption chiller]

Reference emissions are GHG emissions from using reference
chiller(s) which is determined as centrifugal chiller in this
methodology. Reference emissions are calculated with cooling
energy of project chiller(s), COP of reference chiller, and CO,
emission factor for electricity consumed.

GHG emissions from using chilled water pump, cooling water
pump and cooling tower are excluded from calculation since
those pumps exist in both reference and project chiller system

and they can cancel each other out.

Calculation  of  project

emissions

[Project emissions from CGS]

Project emissions are CO, emissions from the use of CGS,
which are calculated with the amount of gas fuel consumed by
the CGS, net calorific value of gas fuel consumed by the CGS,

and CO; emission factor for gas fuel consumed by the CGS.
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[Project emissions from absorption chiller]

Project emissions are GHG emissions from using project
chiller(s), which are the sum of emissions from electricity
consumption and fossil fuel consumption. GHG emissions from
electricity consumption are calculated with electricity
consumption of pumps absorbing solution and refrigerant built
in the project chiller(s) and CO, emission factor for electricity
consumed.

GHG emissions from fossil fuel consumption, where
applicable, are calculated with fuel consumption of project
chiller(s) and CO, emission factor for fuel consumed.

GHG emissions from using chilled water pump, cooling water
pump and cooling tower are excluded from calculation since
those pumps exist in both reference and project chiller system
and they can be canceled each other out.

Monitoring parameters

® Electricity consumption by the recipient facility(ies) which
is generated by the CGS

® Heating energy consumption by the recipient facility(ies)

which is generated by the CGS

Cooling energy generated by the project absorption chiller

Gas fuel consumption by the CGS

Electricity consumption by the project absorption chiller

Gas fuel consumption by the project absorption chiller,
where applicable
® The amount of fuel consumed and/or the amount of

electricity generated by captive power, where applicable

D. Eligibility criteria

This methodology is applicable to projects that satisfy all of the following criteria.

Criterion 1 | A CGS, whose electricity is generated by a gas engine(s), with absorption
chiller(s) utilizing waste heat from CGS is installed and supplies electricity,
heating energy and cooling energy (e.g. steam, hot water and chilled water) to

recipient facility(ies).

Criterion 2 | Electricity and heating energy, each of which is generated in separate systems,

is supplied to and consumed by recipient facility(ies) before the installation of

3



JCM _ID AMO023 ver01.10
Sectoral scopes: 01 and 03

a project CGS.

Criterion 3 | In the case of replacing the existing chiller with the project chiller, a plan for
prevention of releasing refrigerant used in the existing chiller to the air (e.g.
re-use of the equipment) is prepared. Execution of this plan is checked at the
time of verification, in order to confirm that refrigerant used for the existing
one replaced by the project is prevented from being released to the air.

In the case that the existing chiller is NOT replaced with the project chiller,

this criterion is not applied.

E. Emission Sources and GHG types

Reference emissions

Emission sources GHG types

Electricity consumption in recipient facility(ies) CO,

Fossil fuel consumption for production of heating energy consumed in | CO;

recipient facility(ies)

Electricity consumption by reference chiller CO;

Project emissions

Emission sources GHG types
Gas fuel consumption by CGS CO;
Electricity consumption by project chiller CO;
Gas fuel consumption by project chiller CO;

F. Establishment and calculation of reference emissions

F.1. Establishment of reference emissions

The following two measures are taken into consideration to ensure the net emission reductions

in this methodology.

[Reference boiler efficiency for the CGS]

Reference emissions are calculated with the amount of electricity generated by the CGS and
consumed by the recipient facility(ies), the amount of heating energy generated by the CGS
and consumed by the recipient facility(ies), reference boiler efficiency, CO, emission factors

for consumed electricity in the recipient facility(ies) and fossil fuel consumed by the reference
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boiler.
A default value for the reference boiler efficiency is conservatively set to 89 [%] taking the

highest value among those products sold in Indonesia, so as to ensure net emission reductions.

[Reference COP for the absorption chiller]

Reference emissions are calculated with cooling energy of project chiller(s), COP of reference
chiller, and CO, emission factor for electricity consumed.

GHG emissions from using chilled water pump, cooling water pump and cooling tower are
excluded from calculation since those pumps exist in both reference and project chiller system
and they can cancel each other out.

The COP of reference chiller, which is centrifugal chiller, is conservatively set as a default
value in the following manner to ensure the net emission reductions.

1. The COP value tends to increase as the cooling capacity becomes larger.

2. The reference COP value varies by its cooling capacity.

3. The maximum values of COP in each cooling capacity range set for this methodology are

defined as COPgg; as described in Section .

F.2. Calculation of reference emissions

z REelec,i,p + z REheat,i,p + z REchiller,j,p
i i j
100
Z(Ec,,, X EF gjeci) + z HC;, % - X EF fyel rE

pj.J.p
+ Z X EF ;
(COPRE] elec,])

Where

RE, . Reference emissions during the period p [tCO-/p]

REgiec,ip : Reference emissions for electricity consumed by the recipient facility i
which is generated by the CGS during the period p [tCO,/p]

REneat,ip : Reference emissions for heating energy consumed by the recipient facility i

which is generated by the CGS during the period p [tCO,/p]

REchinerjp  : Reference emissions by reference chiller j during the period p [tCO/p]

EC;p : Electricity consumption by the recipient facility i which is generated by the
CGS during the period p [MWh/p]
EFgec; : CO; emission factor for consumed electricity in the recipient facility i




JCM _ID AMO023 ver01.10
Sectoral scopes: 01 and 03

HC;y

NRE

EFfuel,RE

Cryip

COPRE,j
EFelec,j

J

: Heating energy consumption by the recipient facility i which is generated

: Reference boiler efficiency [%]

: CO; emission factor for fossil fuel consumed by the reference boiler

: Cooling energy generated by the project absorption chiller j during the

: COP of reference chiller j [dimensionless]

: CO; emission factor for consumed electricity by the project absorption
. Identification number of the recipient facility to which electricity and
: Identification number of the project absorption chiller

*1: Amount of heating energy generated by the CGS and consumed by the project absorption

chiller is not included in HC;,

[tCO./MWHh]

by the CGS during the period p [GI/p]”!

[tCO,/GJ]

period p [MWh/p]

chiller j [tCO,/MWHh]

heating energy generated by the CGS is supplied

G. Calculation of project emissions

PE,

Where

PEpjcgsp

PEpj chilterp

Where

PE,

PEp;cesp

PEP],chiller,p

: Project emissions during the period p [tCO,/p]
: Project emissions from the CGS during the period p [tCO./p]

: Project emissions from project absorption chiller during the period p

= PEP],CGS,p + PEP],chiller,p

=  FCpjcgsp X NCVyyercs X EF yeices

Z(ECP],CL,j,p X EFelec,j)

J

= + Z(FCPI,CLJ-J, X NCV fyercrj X 1,00071
j

X EF fyercrj)
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[tCO/p]
FCpj cesp : Gas fuel consumption by the CGS during the period p [mass or volume/p]
NCViyerces - Net calorific value of gas fuel consumed by the CGS [GJ/mass or volume]
EFryeices : CO; emission factor for gas fuel consumed by the CGS [tCO,/GJ]
ECpjcLjp : Electricity consumption by project absorption chiller j during the period p
[MWh/p]™
EFgiec : CO; emission factor for electricity consumed by the project absorption
chiller j [tCO,/MWh]
FCpjcLjp : Gas fuel consumption by project absorption chiller j during the period p
[Nm®/p]
NCViyercr,j  : Net calorific value of gas fuel consumed by project absorption chiller j
[MJ/Nm?*]
EFsyercL : CO; emission factor for gas fuel consumed by project absorption chiller j
[tCO/GJ]
j . Identification number of the project absorption chiller
*2: When project absorption chiller consumes electricity only generated by the project CGS,
ECpjcL,jp_can be omitted or equal to zero (0), since CO, emissions from electricity
consumption by project absorption chiller are included in project emissions from the CGS
(PEpjcesp)-

H. Calculation of emissions reductions

ER, = RE,—-PE,

Where

ER, : Emission reductions during the period p [tCO./p]
RE, : Reference emissions during the period p [tCO,/p]
PE, : Project emissions during the period p [tCO2/p]

I. Data and parameters fixed ex ante

The source of each data and parameter fixed ex ante is listed as below.

Parameter Description of data Source
EFgiec,i CO; emission factor for consumed electricity [Grid electricity]
in the recipient facility i [tCO,/MWh] The most recent value
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When the recipient facility consumes only grid
electricity or captive electricity, the project
participant applies the CO: emission factor

respectively.

When both grid electricity and captive
electricity may be consumed in the recipient
facility, the project participant applies the CO2

emission factor with lower value.

[CO2zemission factor]

For grid electricity: The most recent value
available from the source stated in this table at
the time of validation

For captive electricity including cogeneration
system, it is determined based on the

following options:

a) Calculated from its power generation
efficiency (1cap,i [%]) obtained from
manufacturer’s specification

The power generation efficiency based on
lower heating value (LHV) of the captive
power generation system from the

manufacturer’s specification is applied;

EFelec,i =3.6 X X EFfuel,cap,i

77caLp,L'

b) Calculated from measured data

The power generation efficiency calculated
from monitored data of the amount of fuel
input for power generation (FC¢qp,; ) and the
amount of electricity generated (EG¢qp,ip)
during the monitoring period p is applied. The

measurement is conducted with the monitoring

available at the time of
validation is applied and
fixed for the monitoring
period thereafter. The data is
sourced from “Emission
Factors of Electricity
Interconnection Systems”,
National Committee on
Clean Development
Mechanism (Indonesian
DNA for CDM), based on
data obtained by Directorate
General of Electricity,
Ministry of Energy and
Mineral Resources,
Indonesia, unless otherwise
instructed by the Joint

Committee.

[Captive electricity]

For the option a)
Specification of the captive
power generation system
connected to the recipient
facility i, provided by the
manufacturer (9cqp,; [%0]).
CO; emission factor of the
fuel consumed by the captive
power generation system
connected to the recipient
facility i (EFryer cap,i
[tCO2/GJ]) in order of
preference:

1) values provided by the
fuel supplier;

2) measurement by the

8
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equipment to which calibration certificate is
issued by an entity accredited under
national/international standards;
EFelec,i = FCcap,i,p X NCVfuel,cap,i
EF !

X fuel,cap,i X m
Where:
NCVfyeicap,i - Net calorific value of the fuel
consumed by the captive power generation
system connected to the recipient facility i

[GJ/mass or volume]

Note:

In case the captive electricity generation
system connected to the recipient facility i
meets all of the following conditions, the value
in the following table may be applied to
EFgiec,; depending on the consumed fuel type.

*  The system is non-renewable generation
system
*  Electricity generation capacity of the

system is less than or equal to 15 MW

fuel type Df}sesle : Natural gas
EFeiec,i 0.8 +; 0.46 «

*1 The most recent value at the time of
validation is applied.

*2 The value is calculated with the equation in
the option a) above. The lower value of default
effective COzemission factor for natural gas
(0.0543 tC0O2/GJ), and the most efficient value
of default efficiency for off-grid gas turbine
systems (42%) are applied.

project participants;

3) regional or national
default values;

4) IPCC default values
provided in table 1.4 of Ch.1
Vol.2 of 2006 IPCC
Guidelines on National GHG
Inventories. Lower value is

applied.

For the option b)

Generated and supplied
electricity by the captive
power generation system
connected to the recipient
facility i (EGeap,ip
[MWh/p]).

Fuel amount consumed by
the captive power generation
system connected to the
recipient facility i (FCeqp i p
[mass or volume/p]).

Net calorific value
(NCVfyet,cap,i [GJ/mass or
volume]) and CO, emission
factor of the fuel (EFryeq cap,i
[tCO,/GJ]) in order of
preference:

1) values provided by the
fuel supplier;

2) measurement by the
project participants;

3) regional or national
default values;

4) IPCC default values
provided in tables 1.2 and 1.4
of Ch.1 Vol.2 of 2006 IPCC
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Guidelines on National GHG
Inventories. Lower value is

applied.

[Captive electricity with
diesel fuel]

CDM approved small scale
methodology: AMS-1.A.

[Captive electricity with
natural gas]

2006 IPCC Guidelines on
National GHG Inventories
for the source of EF of
natural gas.

CDM Methodological tool
"Determining the baseline
efficiency of thermal or
electric energy generation
systems version02.0" for the
default efficiency for off-grid
power plants.

NRrE Reference boiler efficiency Value derived from the result
of survey. The default value,
Default value is set to 89 [%]. 89 [%], should be revised if
necessary.
EFfyei,re | CO2 emission factor for fossil fuel consumed In the order of preference:

by the reference boiler [tCO./GJ]

CO; emission factor of natural gas is applied

in this methodology in a conservative manner.

a) values provided by fuel
supplier;

b) measurement by the
project participants;

c) regional or national
default values; or

d) IPCC default values
provided in table 1.4 of
Ch.1 Vol.2 of 2006 IPCC
Guidelines on National

10



JCM_ID AMO023 ver01.19
Sectoral scopes: 01 and 03

GHG Inventories. Lower
value is applied.

COPgg,j COP of reference chiller j Specifications of project
chiller j prepared for the
The COP of the reference chiller j is selected quotation or factory
from the default COP value in the following acceptance test data by
table in line with cooling capacity of the manufacturer.
project chiller j. (“x” in the table represents
cooling capacity per unit.) The default COP values are
derived from the result of
[Default COP values of reference chillers] survey on COP of chillers
g;))(;lciint%/ 300< | 350< | 550< | 750< from manufacturers that have
per unit 53"50 55"50 57"50 . ’;00 high market share. The
(USR) : survey should prove the use
COPre;i | 5.46 5.69 5.90 6.03 of clear methodology. The
default COP values should be
revised if necessary from
survey result which is
conducted by JC or project
participants.
NCVfyei,ces | Net calorific value of gas fuel consumed by In the order of preference:
the CGS [GJ/mass or volume] a) values provided by fuel
supplier;
b) measurement by the
project participants;
c) regional or national
default values; or
d) IPCC default values
provided in table 1.2 of
Ch.1 Vol.2 of 2006 IPCC
Guidelines on National
GHG Inventories. Upper
value is applied.
EFfyeiccs | CO2 emission factor for gas fuel consumed by | In order of preference:

the CGS [tCO./GJ]

a) values provided by fuel
supplier;

b) measurement by the

11
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d) IPCC default values

project participants;
regional or national
default values; or

provided in table 1.4 of
Ch.1 Vol.2 of 2006 IPCC
Guidelines on National
GHG Inventories. Upper
value is applied.

EFelec,j

CO; emission factor for consumed electricity

by the project absorption chiller j [tCO,/MWh]

When the absorption chiller consumes only
grid electricity or captive electricity, the
project participant applies the CO: emission

factor respectively.

When both grid electricity and captive
electricity may be consumed in the absorption
chiller, the project participant applies the CO:

emission factor with lower value.

[COz2emission factor]

For grid electricity: The most recent value
available from the source stated in this table at
the time of validation

For captive electricity including cogeneration
system, it is determined based on the

following options:

a) Calculated from its power generation
efficiency (1cqap,; [%]) obtained from
manufacturer’s specification

The power generation efficiency based on
lower heating value (LHV) of the captive

power generation system from the

[Grid electricity]

The most recent value
available at the time of
validation is applied and
fixed for the monitoring
period thereafter. The data is
sourced from “Emission
Factors of Electricity

Interconnection Systems”,

N

Clean Development
Mechanism (Indonesian
DNA for CDM), based on
data obtained by Directorate

G

Ministry of Energy and
Mineral Resources,
Indonesia, unless otherwise
instructed by the Joint

Committee.

[Captive electricity]

For the option a)
Specification of the captive
power generation system
connected to the absorption

chiller j, provided by the

ational Committee on

eneral of Electricity,

12
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manufacturer’s specification is applied;

EFpiec,j = 3.6 X

X EFfuel,cap,j
ncap,j

b) Calculated from measured data
The power generation efficiency calculated
from monitored data of the amount of fuel
input for power generation (FCcqyp ;) and the
amount of electricity generated (EG¢qp,jp)
during the monitoring period p is applied. The
measurement is conducted with the monitoring
equipment to which calibration certificate is
issued by an entity accredited under
national/international standards;
EFelec,j = FCeap,jp X NCVryel,cap,j
X EFpyelcap,j X L
T EGeapjp

Where:
NCVfyercap,j - Net calorific value of the fuel
consumed by the captive power generation
system connected to the absorption chiller j

[GJ/mass or volume]

Note:

In case the captive electricity generation
system connected to the absorption chiller j
meets all of the following conditions, the value
in the following table may be applied to
EFgec; depending on the consumed fuel type.

*  The system is non-renewable generation
system
*  Electricity generation capacity of the

system is less than or equal to 15 MW

Diesel

fuel type fuel

Natural gas

manufacturer (Ncqp j [%]).
CO; emission factor of the
fuel consumed by the captive
power generation system
connected to the absorption
chiller j (EFsyei cap,j
[tCO,/GJ]) in order of
preference:

1) values provided by the
fuel supplier;

2) measurement by the
project participants;

3) regional or national
default values;

4) IPCC default values
provided in table 1.4 of Ch.1
Vol.2 of 2006 IPCC
Guidelines on National GHG
Inventories. Lower value is

applied.

For the option b)

Generated and supplied
electricity by the captive
power generation system
connected to the absorption
chiller j (EG¢ap,jp
[MWh/p)).

Fuel amount consumed by
the captive power generation
system connected to the
recipient facility j (FCeqp jp
[mass or volume/p]).

Net calorific value
(NCVfyel,cap,j [GJ/mass or
volume]) and CO, emission

factor of the fuel

13
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EFelec,i 0.8 +; 0.46 «

*1 The most recent value at the time of
validation is applied.

*2 The value is calculated with the equation in
the option a) above. The lower value of default
effective COz emission factor for natural gas
(0.0543 tC0O2/GJ), and the most efficient value
of default efficiency for off-grid gas turbine
systems (42%) are applied.

(EFfyet,cap,j [tCO2/GJ]) in
order of preference:

1) values provided by the
fuel supplier;

2) measurement by the
project participants;

3) regional or national
default values;

4) IPCC default values
provided in tables 1.2 and 1.4
of Ch.1 Vol.2 of 2006 IPCC
Guidelines on National GHG
Inventories. Lower value is

applied.

[Captive electricity with
diesel fuel]

CDM approved small scale
methodology: AMS-1.A.

[Captive electricity with
natural gas]

2006 IPCC Guidelines on
National GHG Inventories
for the source of EF of
natural gas.

CDM Methodological tool
"Determining the baseline
efficiency of thermal or
electric energy generation
systems version02.0" for the
default efficiency for off-grid
power plants.

NCVfuel,CL,j

Net calorific value of gas fuel consumed by
the project absorption chiller j [GJ/mass or

volume]

In the order of preference:

a) values provided by fuel
supplier;

b) measurement by the

14



JCM _ID AMO023 ver01.10
Sectoral scopes: 01 and 03

project participants;

c) regional or national
default values; or

d) IPCC default values
provided in table 1.2 of
Ch.1 Vol.2 of 2006 IPCC
Guidelines on National
GHG Inventories. Upper
value is applied.

EFfuel,CL,j

CO:; emission factor for gas fuel consumed by

the project absorption chiller j [tCO,/GJ]

In order of preference:

a) values provided by fuel
supplier;

b) measurement by the
project participants;

c) regional or national
default values; or

d) IPCC default values
provided in table 1.4 of
Ch.1 Vol.2 of 2006
IPCC Guidelines on
National GHG
Inventories. Upper value

is applied.

History of the document

Version Date Contents revised

01.1 18 December 2024 JC10
Revision to:
Supplementary information about electricity
consumption by project absorption chiller is added in
Section G.

01.0 17 September 2020 Electronic decision by the Joint Committee
Initial approval.
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Monitoring Spreadsheet: JCM ID AMO023 ver01.0
Reference Number:

Monitoring Plan Sheet (Input

Table 1: Parameters to be monitored ex post
(C)] (b) (f) (9) (h) (U] (1)]

Estimated
Values

Monitoring e, Monitoring
frequency

X Other comments
option

Mor.utormg Parameters
point No.

Description of data Measurement methods and procedures

ECip

Electricity consumption by the
recipient facility / which is
generated by the CGS during the
period p

MWh/p

Option C

Monitored data

Measuring instrument(s) is installed at the point(s) where the amount of electricity consumed
by the recipient facility / which is generated by the CGS can be measured.

The measuring instrument(s) is replaced or calibrated at an interval following the regulations in
the country in which the measuring instrument(s) is commonly used or according to the
manufacturer’'s recommendation, unless a type approval, manufacturer’s specification, or
certification issued by an entity accredited under international/national standards for the
measuring instrument(s) has been prepared by the time of validation.

Continuously

Input on
"MPS(input_separate)"
sheet

HC

ip

Heating energy consumption by
the recipient facility i which is
generated by the CGS during the
period p

GJlp

Option C

Monitored data

Measuring instrument(s) is installed at the point(s) where the amount of heating energy
consumed by the recipient facility i which is generated by the CGS can be measured.

The measuring instrument(s) is replaced or calibrated at an interval following the regulations in
the country in which the measuring instrument(s) is commonly used or according to the
manufacturer’'s recommendation, unless a type approval, manufacturer’s specification, or
certification issued by an entity accredited under international/national standards for the
measuring instrument(s) has been prepared by the time of validation.

Continuously

Input on
"MPS(input_separate)"
sheet

CPJ,j,p

Cooling energy generated by the
project absorption chiller j during
the period p

MWh/p

Option C

Monitored data

Measuring instrument(s) is installed at the point(s) where the amount of cooling energy
consumed by the recipient facility i which is generated by the CGS can be measured.

The measuring instrument(s) is replaced or calibrated at an interval following the regulations in
the country in which the measuring instrument(s) is commonly used or according to the
manufacturer’'s recommendation, unless a type approval, manufacturer’s specification, or
certification issued by an entity accredited under international/national standards for the
measuring instrument(s) has been prepared by the time of validation.

Continuously

Input on
"MPS(input_separate)"
sheet

FCprycasp

Gas fuel consumption by the CGS
during the period p

mass or
volume/p

Option B or
Option C

Invoice or
Monitored data

[Option B]
Data on invoice provided by gas fuel supplier

[Option C]

The measuring instrument(s) is replaced or calibrated at an interval following the regulations in
the country in which the measuring instrument(s) is commonly used or according to the
manufacturer’'s recommendation, unless a type approval, manufacturer’s specification, or
certification issued by an entity accredited under international/national standards for the
measuring instrument(s) has been prepared by the time of validation.

Monthly or
Continuously

ECPJ,CL,],p

Electricity consumption by project
absorption chiller j during the
period p

MWh/p

Option C

Monitored data

The measuring instrument(s) is replaced or calibrated at an interval following the regulations in
the country in which the measuring instrument(s) is commonly used or according to the
manufacturer’'s recommendation, unless a type approval, manufacturer’s specification, or
certification issued by an entity accredited under international/national standards for the
measuring instrument(s) has been prepared by the time of validation.

When project absorption chiller consumes electricity only generated by the project CGS, this
parameter can be omitted or equal to zero (0), since CO, emissions from electricity
consumption by project absorption chiller are included in project emissions from the CGS.

Continuously

Input on
"MPS(input_separate)"
sheet




FCprycLip

Gas fuel consumption by project
absorption chiller j during the
period p

Nm®p

Option C

Monitored data

The measuring instrument(s) is replaced or calibrated at an interval following the regulations in
the country in which the measuring instrument(s) is commonly used or according to the
manufacturer’'s recommendation, unless a type approval, manufacturer’s specification, or
certification issued by an entity accredited under international/national standards for the
measuring instrument(s) has been prepared by the time of validation.

Input on
Mor.1thly or "MPS(input_separate)"
Continuously
sheet




Table 1-annex: Parameters to be monitored ex post (in case of EF; and or EF; is calculated from measured data)

(a)

Mor.utonng Parameters
point No.

(b)

(c)

Description of data

Amount of fuel consumed by the

(d)
Estimated
Values

(e)

Units

M

LI Source of data

option

(C)]

(h)

Measurement methods and procedures

[Option B]
Data on invoice provided by gas fuel supplier

(i)
Monitoring
frequency

()

Other comments

absorption chiller j during the
period p

the country in which the measuring instrument(s) is commonly used or according to the
manufacturer’'s recommendation, unless a type approval, manufacturer’s specification, or
certification issued by an entity accredited under international/national standards for the
measuring instrument(s) has been prepared by the time of validation.

captive power generation system mass or Option B or Invoice or [Option C] Monthly or Input on
7) FCoapip piive p 9 L ysiem . = ptio ) The measuring instrument(s) is replaced or calibrated at an interval following the regulations in Ny "MPS(input_separate)"
- connected to the recipient facility i volume/p Option C Monitored data . . L Ny . Continuously
. N the country in which the measuring instrument(s) is commonly used or according to the sheet
during the period p 8 N s I
manufacturer’'s recommendation, unless a type approval, manufacturer’s specification, or
certification issued by an entity accredited under international/national standards for the
measuring instrument(s) has been prepared by the time of validation.
Measuring instrument(s) is installed at the point(s) where the amount of electricity generated
by the captive power generation system connected to the recipient facility i can be measured.
Amount of electricity generated by
the captive power generation The measuring instrument(s) is replaced or calibrated at an interval following the regulations in Input on
(8) EGeapip PO (2 g . - MWh/p Option C Monitored data ngin repi . 9! 9 Continuously | "MPS(input_separate)"
system connected to the recipient the country in which the measuring instrument(s) is commonly used or according to the sheet
facility i during the period p manufacturer’'s recommendation, unless a type approval, manufacturer’s specification, or
certification issued by an entity accredited under international/national standards for the
measuring instrument(s) has been prepared by the time of validation.
[Option B]
Data on invoice provided by gas fuel supplier
Amount of fuel consumed by the .
captive power generation system mass or Option B or Invoice or [Option C] Monthly or Input on
9) FCeapjp piive p g ' Systel - ptio . The measuring instrument(s) is replaced or calibrated at an interval following the regulations in vy "MPS(input_separate)"
o connected to the absorption chiller volume/p Option C Monitored data . . L Ny . Continuously
; ) . the country in which the measuring instrument(s) is commonly used or according to the sheet
Jj during the period p § N B} g
manufacturer’'s recommendation, unless a type approval, manufacturer’s specification, or
certification issued by an entity accredited under international/national standards for the
measuring instrument(s) has been prepared by the time of validation.
Measuring instrument(s) is installed at the point(s) where the amount of electricity generated
by the captive power generation system connected to the absorption chiller j can be
Amount of electricity generated by measured.
the captive power generation Input on
(10) EGcapjp |System connected to the - MWh/p Option C Monitored data |The measuring instrument(s) is replaced or calibrated at an interval following the regulations in | Continuously |"MPS(input_separate)"

sheet




Table 2: Project-specific parameters to be fixed ex ante

(@) (b) () (e) ®
Parameters Description of data Ef/t:::]aet:d Source of data Other comments
NRe Reference boiler efficiency 89.0 |% Value derived from the result of survey. The default value, 89 [%)], should be revised if necessary.
In the order of preference:
a) values provided by fuel supplier;
NCV. Net calorific value of gas fuel consumed by the GJ/mass or |b) measurement by the project participants;
fuelCeS |CGS volume c) regional or national default values; or
d) IPCC default values provided in table 1.2 of Ch.1 Vol.2 of 2006 IPCC Guidelines on National GHG Inventories. Upper value
is applied.
In the order of preference:
CO, emission factor for fossil fuel consumed by a) values provided by fuel supplier;
EF the reference boiler {CO./GJ b) measurement by the project participants;
fuelRE | (CO, emission factor of natural gas is applied in 2 c) regional or national default values; or
this methodology) d) IPCC default values provided in table 1.4 of Ch.1 Vol.2 of 2006 IPCC Guidelines on National GHG Inventories. Lower value
is applied.
In the order of preference:
a) values provided by fuel supplier;
EF CO, emission factor for gas fuel consumed by {CO,/GJ b) measurement by the project participants;
fuelCGS | the CGS 2 c) regional or national default values; or
d) IPCC default values provided in table 1.4 of Ch.1 Vol.2 of 2006 IPCC Guidelines on National GHG Inventories. Upper value
is applied.
[For grid electricity] The most recent value available at the time of validation is applied and fixed for the monitoring period thereafter. The data is
EF._. (OO Cree T B O e i) o B {CO./MWh sourced from “Emission Factors of Electricity Interconnection Systems”, National Committee on Clean Development Input on "MPS(input_separate)” sheet
e th 2= t facility i y 2 Mechanism (Indonesian DNA for CDM), based on data obtained by Directorate General of Electricity, Ministry of Energy and P put_sep
(e G Mineral Resources, Indonesia, unless otherwise instructed by the Joint Committee.
[For captive electricity]
EE CO, emission factor for consumed electricity in {CO./MWh Power generation efficiency obtained from manufacturer's specification; and Calculated
slec,i the recipient facility i : 2 CO, emission factor for the fuel consumed by the captive power generation system connected to the recipient facility i.
Option a
[For captive electricity] The power generation efficiency calculated from monitored data of the amount of fuel input for power generation and the
CO, emission factor for consumed electricity in amount of electricity generated;
EFaes, the recipient facility i : eI Net calorific value of the fuel consumed by the captive power generation system connected to the recipient facility i; and Caloulated
Option b CO, emission factor for the fuel consumed by the captive power generation system connected to the recipient facility /.




[For captive electricity]

[Captive electricity with diesel fuel]
CDM approved small scale methodology: AMS-L.A.

ERE CO, emission factor for consumed electricity in tCO,/MWh |[Captive electricity with natural gas] Input on "MPS(input_separate)" sheet
the recipient facility i 2006 IPCC Guidelines on National GHG Inventories for the source of EF of natural gas.
CDM Methodological tool "Determining the baseline efficiency of thermal or electric energy generation systems version02.0" for
the default efficiency for off-grid power plants.
Power generation efficiency of the captive power
Neapi generation system connected to the recipient % Specification of the captive power generation system connected to the recipient facility /, provided by the manufacturer. Input on "MPS(input_separate)" sheet
facility i
In the order of preference:
Net calorific value of the fuel consumed by the Gl s; :’i:zz;ﬁ!:f S btﬁ;ue:;:gf hz:;ici ants:
NCViyeicapi |Captive power generation system connected to mass or . hed project p ‘p ! Input on "MPS(input_separate)" sheet
hoap the recipient facility i volume c) regional or national default values; or
p d) IPCC default values provided in table 1.2 of Ch.1 Vol.2 of 2006 IPCC Guidelines on National GHG Inventories. Lower value
is applied.
In the order of preference:
CO, emission factor for the fuel consumed by the ;; Vma;:[:,zrzrrcr)\\ggfgyt;{];us:osjggfgz;ticipants‘
EFfuel capi captivg ppwefr g'e'ner'ation system connected to tCO,/GJ ¢) regional or national default values; or Input on "MPS(input_separate)" sheet
the recipient facility / d) IPCC defauit values provided in table 1.4 of Ch.1 Vol.2 of 2006 IPCC Guidelines on National GHG Inventories. Lower value
is applied.
Specifications of project chiller j prepared for the quotation or factory acceptance test data by manufacturer.
COPgg; | COP of reference chiller j Gl eSS The default COP values are derived from the result of survey on COP of chillers from manufacturers that have high market Input on "MPS(input_separate)" sheet
S share. The survey should prove the use of clear methodology. The default COP values should be revised if necessary from
survey result which is conducted by JC or project participants.
[For grid electricity] The most recent value available at the time of validation is applied and fixed for the monitoring period thereafter. The data is
EF. . OO Cree T B r e G i) e {CO./MWh sourced from “Emission Factors of Electricity Interconnection Systems”, National Committee on Clean Development Input on "MPS(input_separate)” sheet
elec th 2= s ti hiller 7 vy 2 Mechanism (Indonesian DNA for CDM), based on data obtained by Directorate General of Electricity, Ministry of Energy and P put_sep
SRI0ISCHEDEDIDLOIICIeT Mineral Resources, Indonesia, unless otherwise instructed by the Joint Committee.
[For captive electricity] . - . , .
CoNemssionactororconsimedlelectictylby Power generation efficiency obtained from manufacturer's specification; and
EFgec 2= . L tCO,/MWh |CO, emission factor for the fuel consumed by the captive power generation system connected to the project absorption chiller |Calculated
b the project absorption chiller j .
Option a /-
The power generation efficiency calculated from monitored data of the amount of fuel input for power generation and the
[For captive electricity] amount of electricity generated;
EF CO, emission factor for consumed electricity by {CO./MWh Net calorific value of the fuel consumed by the captive power generation system connected to the project absorption chiller j; Calculated
elec,j 2!

the project absorption chiller j
Option b

and
CO, emission factor for the fuel consumed by the captive power generation system connected to the project absorption chiller
J.




[Captive electricity with diesel fuel]
CDM approved small scale methodology: AMS-L.A.
[For captive electricity]
EFgec CO, emission factor for consumed electricity by tCO,/MWh |[Captive electricity with natural gas] Input on "MPS(input_separate)" sheet
the project absorption chiller j 2006 IPCC Guidelines on National GHG Inventories for the source of EF of natural gas.
CDM Methodological tool "Determining the baseline efficiency of thermal or electric energy generation systems version02.0" for
the default efficiency for off-grid power plants.
Power generation efficiency of the captive power I . . . . — .
Neaoy generatoniayetemiconnecledlioth e nojeet % :];;iﬂg;ﬂ?;of the captive power generation system connected to the project absorption chiller j, provided by the Input on "MPS(input_separate)” sheet
absorption chiller j :
In the order of preference:
Net calorific value of the fuel consumed by the Gl 2; :/na;:zzr‘;ﬁ\ggf s btﬁ;ue:;:gf hz:;ici ants:
NCViueicap; |Captive power generation system connected to vquTnaess or ¢) regional or natio);al dgfat It vglueS'F:)r ! Input on "MPS(input_separate)" sheet
Wi el et Elesaaiem el ) d) IPCC default values provided in table 1.2 of Ch.1 Vol.2 of 2006 IPCC Guidelines on National GHG Inventories. Lower value
is applied.
In the order of preference:
CO, emission factor for the fuel consumed by the ;; ;a;:‘:rzr;\g:fg t;i;uerlos':ztp":?tici ants:
EFfueicapj | Captive power generation system connected to tCO,/GJ ¢) regional or natio):]al dgfafjlt vz?lues‘%r ’ Input on "MPS(input_separate)" sheet
the project absorption chiller j d) IPCC defauit values provided in table 1.4 of Ch.1 Vol.2 of 2006 IPCC Guidelines on National GHG Inventories. Lower value
is applied.
In the order of preference:
a) values provided by fuel supplier;
NCVimoL Net_ calorific va!ue of gas fuel consumed by the GJ/mass or |b) megsurement _by the project pamcllpants; Input on "MPS(input_separate)” sheet
"CLI | project absorption chiller j volume c) regional or national default values; or
d) IPCC default values provided in table 1.2 of Ch.1 Vol.2 of 2006 IPCC Guidelines on National GHG Inventories. Upper value
is applied.
In the order of preference:
a) values provided by fuel supplier;
CO2 emission factor for gas fuel consumed by b) measurement by the project participants; " . "
BFteicti |ihe project absorption chiller el c) regional or national default values; or Input on "MPS(input_separate)” sheet
d) IPCC default values provided in table 1.4 of Ch.1 Vol.2 of 2006 IPCC Guidelines on National GHG Inventories. Lower value
is applied.

Table3: Ex-ante

timation of CO, emi reductions

CO, emission reductions Units

0[tcO,/p

[Monitoring option]

Option A

Based on public data which is measured by entities other than the project participants (Data used: publicly recognized data such as statistical data and specifications)

Option B

Based on the amount of transaction which is measured directly using measuring equipments (Data used: commercial evidence such as invoices)

Option C

Based on the actual measurement using measuring equipments (Data used: measured values)




Monitoring Spreadsheet: JCM_ID_AM023_ver01.0
eference Number:

Monitoring Plan Sheet (Input Separate Sheet) [Attachment to Project Design Document]

Table 4: Ex-ante estimation of reference emissions for electri consumed bv the recioient facilitv which is aenerated bv the CGS.
Parameters to be monitored ex post
Identification No. Parameters tobe | (in cage of EF e, Is calculated from measured Project-specific parameters to be fixed ex ante Ex-ante estimation of
parameters monitored ex post e reference emissions

ata
EC,, | FCopio EGeais EF e, EFoecs | EF e, EFucs | N NOVamsos | EFmcas REuccio
Amount of fuel Amount of electricity " " L CO; emission factor for | Reference emissions for
dentification number for | Electricity consumption | 1, med by the captive | generated by the captive | [For grid electricity] | [ror Saptive electricity] [For captive electricity) .\ oo pyiyg glectricity) POer generation | Net calorific value of the | . concume by | electricity consumed by
o the recipient facity to | by the recipient facily i O, emission factor for | CO emission factor for effciency of the captive |fuel consumed by the
escription power generation system | power generation system | CO; emission factor for €O, emission factor for the captive power the recipient facilt
which electricity and heat|which is generated by consumed electricityin | consumed electricity in power generation system | captive power generation
Bl o e el s deneraled ®Y  connected o the connected to the consumed electcityin | ° clectrc el consumed electriciyin  Pomrer Soro e e D e raton generation system which is generated by
e ¥ g recipient facility i during | recipient facility i during | the recipient facility i e recipient facilty f e recipient facility /| ecipient facility i st connected to the the CGS during the
supplied period p i fty Option a Option b Pl y recipient facility i recipient facilty i
the period p the period p recipient faciity i period p
c MWhip mass or volume/p MWhip CO,/MWh COMWh CO,MWh COMWh % Guimass or volume 1CO,/GJ tCO/p
1 0.000 0.000 0.00
2 0.000 0.000 0.00
3 0.000 0.000 0.00
4 0.000 0.000 0.00
Estimated 5 0.000 0.000 0.00
[ 6 0.000 0.000 0.00
7 0.000 0.000 0.00
8 0.000 0.000 0.00
o 0.000 0.000 0.00
10 0.000 0.000 0.00
- - - - - - - - 0.00

Identification No. Project-specific parameters to be fixed ex ante  EX"ante estimation of
parameters monitored ex post reference emissions

NRe EFiuoire

€O emission factor for
fossil fuel consumed by
Reference boiler the reference boler
efficiency (CO; emission factor of
natural gas is applied in
this methodology)

Identification number for | Heating energy

the recipient facility to | consumption by the
which electricity and heat recipient facilty / which
generated by the CGS s |is generated by the CGS
supplied during the period p.

Reference emissions for
heat consumed by the
recipient facility | which
is generated by the CGS
during the period p

Description

- cup % 1C0A/GY 1coulp

1 | 89.0 o 0.00

2 89.0 o 0.00

3 89.0 o 0.00

4 89.0 of 0.00

Estimated 5 89.0 ) 0.00
Values 6 89.0 o 0.00
7 89.0 o 0.00

8 89.0 o 0.00

) 89.0 o 0.00

10 89.0 o 0.00

- 5 B 5 | 0.00

Parameters to be monitored ex post

Identification No. Parameters to be monitored ex post (in case of EF . is calculated from measured Project-specific parameters to be fixed ex ante Ex-ante estimation of | Ex-ante estimation of
parameters o reference emissions | project emissions
i Coup | ECoay FCrscuis | FCaanis ECewis | COPee, EFu, | EF ey EFu, | EFue) N | NOViaew, EFuscsi | NCVamcy, EFuac, | REowgs PEaiass
" s -or captive electricit [For captive electricif . - lissic
. dentiication number of | C9ING eneray e b PO—— ﬁc’?\:::‘r:;' ':; ‘lhe captive Se"'n‘;?ﬁe? :\‘/e lcf:gi:lyplive E:ngr gr:?ss‘lo""éfl:’y}w goz em’::smn factor v:rv ! {:0Z s h‘ry} gg: :::s‘:;n h:‘:)’r'z:” :;::E:’:;’ﬁ‘::ﬁme 2‘3 ::;frcn:hfyfr'\;"e ﬁ\?meer? :::;:::::::L;o " |Net clorio value of. gas | CO2 emission factoror | oo omissions by
Sl 1 proect avsorpion | 9nered by th project by projectabsorption | LS ETERC Y power generaton sysem  power generaton system COP ofeference chiler | <32 SRS FECH Y consumed eectricty by | consumed aectricty by | 3¢ SRR PR | SERER IR capive power generation| the captive power fuel consumed by the | gas fuel consumed by | FERRIE BUASEIR Y | TORE AL Y
ofdata WA absrplon niler/ - cler duting th pead PRS2 B M | oomected o the connected to the i e ooty the project absorpon | the pojctabsorption | co71>Ue%) Gectioly by Pover SEUEREIN ST ystem comnected 1ot |generaion system project absorption chiler the project absorpion {7169 1 o
juring the period p ) absorption chiller absorption chiller | : chiller j chiller l project absorption chiller | connected to the project |/ chiler j
during the period p during the period p b2t/ Option a Option b hier CtplenCl CY i absorption chiller
Units - MWhip. MWh/p Nlp mass or volumelp MWhip. dimensioness 1COMWh 1COMWh 1COMWh 1COMWh % Gu/mass or volume 10,16y Gimass or volume 10,16 1o 1Coylp
1 0.000 0.000 0.00 0.00
2 0.000 0.000 0.00 0.00
3 0.000 0.000 0.00 0.00
4 0.000 0.000 0.00 0.00
5 0.000 0.000 0.00 0.00
6 0.000 0.000 0.00 0.00
7 0.000 0.000 0.00 0.00
8 0.000 0.000 0.00 0.00
o 0.000 0.000 0.00 0.00
Estimated 10 0.000 0.000 0.00 0.00
[ 1 0.000 0.000 0.00 0.00
12 0.000 0.000 0.00 0.00
13 0.000 0.000 0.00 0.00
14 0.000 0.000 0.00 0.00
15 0.000 0.000 0.00 0.00
16 0.000 0.000 0.00 0.00
17 0.000 0.000 0.00 0.00
18 0.000 0.000 0.00 0.00
19 0.000 0.000 0.00 0.00
20 0.000 0.000 0.00 0.00
Total - - - - - - - - - - - - 0.00 0.00




Monitoring Spreadsheet: JCM ID AM023 ver01.0
Reference Number:

Monitoring Plan Sheet (Calculation Process Sheet) [Attachment to Project Design Document]

Emission reductions during the period p N/A 0.00 |tCO,/p ER,
Reference boiler efficiency N/A 89.0 |% NRre
Reference emissions during the period p N/A 0.00 |tCO,/p RE,
Reference emissions for electricity consumed by the recipient facility(ies)
which is generated by the CGS NIA 0.00 |tCO/p REstecip
Reference emissions for heat consumed by the recipient facility(ies) which
is generated by the CGS N/A 0.00 [tCO,/p REneatip
Reference emissions by reference chiller N/A 0.00 [tCOy/p RE chiler,,p
Project emissions during the period p N/A 0.00 |tCO,/p PE,
Project emissions from the CGS during the period p Gas 0.00 [tCO,/p PEpycasp
’ . . mass or
Gas fuel consumption by the CGS during the period p Gas 0.00 volumelp FCcasp
Net calorific value of gas fuel consumed by the CGS Gas 0.0000 S;Jlﬁzlss or NCViyeicas
CO, emission factor for gas fuel consumed by the CGS Gas 0.0000 [tCO,/GJ EFeipy
Project emissions from project absorption chiller during the period p N/A 0.00 [tCOy/p PEp, chiler,p
[List of Default Values]
| NRe IReference boiler efficiency 89.0 |%
Cooling capacity per unit (300<=x<=350USRt) 5.46 |-
cop Cooling capacity per unit (350<x<=550USRt) 5.69 |-
REj
' Cooling capacity per unit (5560<x<=750USRt) 5.90 |-
Cooling capacity per unit (750<x<=1300USRt) 6.03 |-




Monitoring Spreadsheet: JCM_ID_AM023_ver01.0
Reference Number:

Monitoring Structure Sheet [Attachment to Project Design Document]

Responsible personnel Role




Monitori

Table 1: Parameters monitored ex post

g Report Sheet (Input Sheet) [For Ve

Monitoring Spreadsheet: JCM ID AM023 ver01.0
Reference Number:

(a) (b) () (d) (e) (9) (h) (i) (1)} (k)
Monitoring period Mor.ntormg Parameters Description of data RLTINEeE Monltf)rmg Source of data Measurement methods and procedures D ornd Other comments
point No. Values option frequency
Measuring instrument(s) is installed at the point(s) where the amount of electricity consumed
by the recipient facility i which is generated by the CGS can be measured.
Electricityfconsumpticn by the © ] Input on
recipient facility i/ which is . . The measuring instrument(s) is replaced or calibrated at an interval following the regulations . " N Y
U] ECip generated by the CGS during the E Ao Option C | Monitored data in the country in which the measuring instrument(s) is commonly used or according to the Continuously| "MRS(input_separate)
period p manufacturer’'s recommendation, unless a type approval, manufacturer’s specification, or sheet
certification issued by an entity accredited under international/national standards for the
measuring instrument(s) has been prepared by the time of validation.
Measuring instrument(s) is installed at the point(s) where the amount of heating energy
consumed by the recipient facility i which is generated by the CGS can be measured.
Heating ener;;y consumption by © ] Input on
the recipient facility / which is . . The measuring instrument(s) is replaced or calibrated at an interval following the regulations . " N "
@ HCip generated by the CGS during the ° €l Option C | Monitored data in the country in which the measuring instrument(s) is commonly used or according to the Continuously I\:Rst(lnputfseparate)
period p manufacturer’'s recommendation, unless a type approval, manufacturer’s specification, or shee
certification issued by an entity accredited under international/national standards for the
measuring instrument(s) has been prepared by the time of validation.
Measuring instrument(s) is installed at the point(s) where the amount of cooling energy
consumed by the recipient facility i which is generated by the CGS can be measured.
Cooling energy generated by the L ; . . . . Input on
3) Crujp project absorption chiller j during - MWh/p Option C | Monitored data .Thi measuring |nsr:|l'urr1ne;nt(s) s replacgd or callbratgd atan |nte|zrval lelowmg th:. regulaglons Continuously |"MRS(input_separate)"
the period p in the countryyln which the measuring instrument(s) is commonly use oyr accor _|ng_tot e sheet
manufacturer’'s recommendation, unless a type approval, manufacturer’s specification, or
certification issued by an entity accredited under international/national standards for the
measuring instrument(s) has been prepared by the time of validation.
[Option B]
Data on invoice provided by gas fuel supplier
Gas fuel consumption by the mass or Option B or Invoice or [Option C] L . . . . . Monthly or
4) FCpycasp CGS during th Tl | y Opti ; The measuring instrument(s) is replaced or calibrated at an interval following the regulations .
g the period p volume/p ption C Monitored data |, 7 . L ! ! Continuously
in the country in which the measuring instrument(s) is commonly used or according to the
manufacturer's recommendation, unless a type approval, manufacturer’s specification, or
certification issued by an entity accredited under international/national standards for the
measuring instrument(s) has been prepared by the time of validation.
The measuring instrument(s) is replaced or calibrated at an interval following the regulations
in the country in which the measuring instrument(s) is commonly used or according to the
manufacturer’'s recommendation, unless a type approval, manufacturer’s specification, or
Electricity consumption by project certification issued by an entity accredited under international/national standards for the Input on
(5) ECp,cLjp |absorption chiller j during the - MWh/p Option C | Monitored data |[measuring instrument(s) has been prepared by the time of validation. Continuously |"MRS(input_separate)"
period p sheet
When project absorption chiller consumes electricity only generated by the project CGS, this
parameter can be omitted or equal to zero (0), since CO, emissions from electricity
consumption by project absorption chiller are included in project emissions from the CGS.
The measuring instrument(s) is replaced or calibrated at an interval following the regulations
Gas fuel consumption by project in the country in which the measuring instrument(s) is commonly used or according to the Monthly or Input on
(6) FCpycLjp |absorption chiller j during the - Nm®/p Option C | Monitored data |manufacturer’'s recommendation, unless a type approval, manufacturer’s specification, or Conti Y ! "MRS(input_separate)"
period p certification issued by an entity accredited under international/national standards for the ontinuously sheet
measuring instrument(s) has been prepared by the time of validation.




Table 1-annex: Parameters monitored ex post (in case of EF,.; and or EF,,.; is calculated from measured data)

(C)) (b) (c) ()] (e) ((¢)] (h) (i) (1)} (k)
Monitoring period Mor.lltorlng Parameters Description of data Monitoes Monlt?rlng Source of data Measurement methods and procedures g Other comments
point No. Values option frequency
[Option B]
Data on invoice provided by gas fuel supplier
Amount of fuel consumed by the [Option C] Input on
7) FCeapip CEIE [ponEr genergt!on syst_e_m - mass or Opnqn Bor Inymce or The measuring instrument(s) is replaced or calibrated at an interval following the regulations M°'.“h'y or "MRS(input_separate)"
connected to the recipient facility volume/p Option C | Monitored data |. 7 . S . ! Continuously
e —— in the country in which the measuring instrument(s) is commonly used or according to the sheet
9 p p manufacturer's recommendation, unless a type approval, manufacturer’s specification, or
certification issued by an entity accredited under international/national standards for the
measuring instrument(s) has been prepared by the time of validation.
Measuring instrument(s) is installed at the point(s) where the amount of electricity generated
by the captive power generation system connected to the recipient facility i can be
Amount of electricity generated measured. Input on
8) EGE :ysttr:ncsc?:::cl:::: ?he;re;iiuoi;nt - MWh/p Option C | Monitored data | The measuring instrument(s) is replaced or calibrated at an interval following the regulations | Continuously |"MRS(input_separate)"
f;lcilit Y g P in the country in which the measuring instrument(s) is commonly used or according to the sheet
Y 9 P P manufacturer’'s recommendation, unless a type approval, manufacturer’s specification, or
certification issued by an entity accredited under international/national standards for the
measuring instrument(s) has been prepared by the time of validation.
[Option B]
Data on invoice provided by gas fuel supplier
Amount of fuel consumed by the [Option C] Input on
9) FCeapjp CEIND PELET generatlonl Sy - mass or Opthn B or Inyome or The measuring instrument(s) is replaced or calibrated at an interval following the regulations Morllthly or "MRS(input_separate)"
connected to the absorption volume/p Option C Monitored data |, 7 . L ! ! Continuously
chiller | during the period p in the country in which the measuring instrument(s) is commonly used or according to the sheet
manufacturer's recommendation, unless a type approval, manufacturer’s specification, or
certification issued by an entity accredited under international/national standards for the
measuring instrument(s) has been prepared by the time of validation.
Measuring instrument(s) is installed at the point(s) where the amount of electricity generated
by the captive power generation system connected to the absorption chiller j can be
Amount of electricity generated measured.
by the captive power generation Input on
(10) EGcapjp |System connected to the - MWh/p Option C | Monitored data | The measuring instrument(s) is replaced or calibrated at an interval following the regulations | Continuously |"MRS(input_separate)"
absorption chiller j during the in the country in which the measuring instrument(s) is commonly used or according to the sheet
period p manufacturer's recommendation, unless a type approval, manufacturer’s specification, or
certification issued by an entity accredited under international/national standards for the
measuring instrument(s) has been prepared by the time of validation.




Table 2: Project-specific parameters fixed ex ante

(a) (b) (c) (e) ()
Parameters Description of data E?,t:lr:;t:d Source of data Other comments
Nre Reference boiler efficiency 89.0 |% Value derived from the result of survey. The default value, 89 [%], should be revised if necessary.
In the order of preference:
a) values provided by fuel supplier;
NCV. Net calorific value of gas fuel consumed by the 0.0000 GJ/mass or |b) measurement by the project participants;
fuel CGS CGS : volume c) regional or national default values; or
d) IPCC default values provided in table 1.2 of Ch.1 Vol.2 of 2006 IPCC Guidelines on National GHG Inventories. Upper
value is applied.
In the order of preference:
CO, emission factor for fossil fuel consumed by a) values provided by fuel supplier;
the reference boiler b) measurement by the project participants;
EF; N N
5= (CO, emission factor of natural gas is applied in 0.0000 |tCO,/GJ c) regional or national default values; or
this methodology) d) IPCC default values provided in table 1.4 of Ch.1 Vol.2 of 2006 IPCC Guidelines on National GHG Inventories. Lower
value is applied.
In the order of preference:
a) values provided by fuel supplier;
CO, emission factor for gas fuel consumed by b) measurement by the project participants;
EFfuaices the CGS 0.0000 [tCO/GJ c) regional or national default values; or
d) IPCC default values provided in table 1.4 of Ch.1 Vol.2 of 2006 IPCC Guidelines on National GHG Inventories. Upper
value is applied.
q - The most recent value available at the time of validation is applied and fixed for the monitoring period thereafter. The data is
[For grid electricity] e L . D q 9
EF. CO, emission factor for consumed electricity in _ {CO./MWh sourced from “Emission Factors of Electricity Interconnection Systems”, National Committee on Clean Development Input on "MPS(input_separate)” sheet
Sl th 2= t facility i 2 Mechanism (Indonesian DNA for CDM), based on data obtained by Directorate General of Electricity, Ministry of Energy and =
(O NEE I ETE Y7 Mineral Resources, Indonesia, unless otherwise instructed by the Joint Committee.
[For captive electricity]
EF. . CO, emission factor for consumed electricity in {CO./MWh Power generation efficiency obtained from manufacturer's specification; and Calculated
Sl the recipient facility i : 2 CO2 emission factor for the fuel consumed by the captive power generation system connected to the recipient facility i.
Option a
[For captive electricity] The power generation efficiency calculated from monitored data of the amount of fuel input for power generation and the
_ CO, emission factor for consumed electricity in amount of electricity generated;
EF i the recipient facility i : e Net calorific value of the fuel consumed by the captive power generation system connected to the recipient facility i; and el
Option b CO2 emission factor for the fuel consumed by the captive power generation system connected to the recipient facility i.
[Captive electricity with diesel fuel]
CDM approved small scale methodology: AMS-I.A.
[For captive electricity]
ERTee CO, emission factor for consumed electricity in - tCO,/MWh |[Captive electricity with natural gas] Input on "MPS(input_separate)" sheet
the recipient facility i 2006 IPCC Guidelines on National GHG Inventories for the source of EF of natural gas.
CDM Methodological tool "Determining the baseline efficiency of thermal or electric energy generation systems version02.0"
for the default efficiency for off-grid power plants.




Power generation efficiency of the captive

Neapii power generation system connected to the % Specification of the captive power generation system connected to the recipient facility i, provided by the manufacturer. Input on "MPS(input_separate)" sheet
recipient facility i
In the order of preference:
Net calorific value of the fuel consumed by the ) VRIS [EavEEet 53 i STl
NCV/{yel capi captive power generation system connected to GJI/mass er 2)) :geiegsnu: ;ir:tiz{]g:z:{:ﬁiﬁ;z:g'gﬁms: Input on "MPS(input_separate)" sheet
the recipient facility i ROLIS 9 N L L . .
d) IPCC default values provided in table 1.2 of Ch.1 Vol.2 of 2006 IPCC Guidelines on National GHG Inventories. Lower
value is applied.
In the order of preference:
CO, emission factor for the fuel consumed by 2; \rfelieszniﬁ\:gteg t’tﬁzfeuenl'cns':ztp“zrr;tici _—
EFtuel cap.i the captiv_e power g_en_eration system connected tCO,/GJ ¢) regional or natio)r;al d:fallﬂt v;lueS' %r ’ Input on "MPS(input_separate)" sheet
to the recipient facility / d) IPCC default values provided in table 1.4 of Ch.1 Vol.2 of 2006 IPCC Guidelines on National GHG Inventories. Lower
value is applied.
Specifications of project chiller j prepared for the quotation or factory acceptance test data by manufacturer.
COPgg; COP of reference chiller j Al Sl The default COP values are derived from the result of survey on COP of chillers from manufacturers that have high market |Input on "MPS(input_separate)" sheet
S share. The survey should prove the use of clear methodology. The default COP values should be revised if necessary from
survey result which is conducted by JC or project participants.
[For grid electricity] The most recent value available at the time of validation is applied and fixed for the monitoring period thereafter. The data is
EF._. co gmission factorfor T {CO./MWh sourced from “Emission Factors of Electricity Interconnection Systems”, National Committee on Clean Development Input on "MPS(input_separate)” sheet
slec th 2= t ab i hiller 7 Yoy 2 Mechanism (Indonesian DNA for CDM), based on data obtained by Directorate General of Electricity, Ministry of Energy and P! put_sep:
S{RIQISEHEDSRIPIOINCIER I Mineral Resources, Indonesia, unless otherwise instructed by the Joint Committee.
E:Fgr ecran'i)shs‘ilc?nefI:;::(;:ﬁonsume <t Power generation efficiency obtained from manufacturer's specification; and
EFgjec; 2= 5 P Yoy tCO,/MWh |CO2 emission factor for the fuel consumed by the captive power generation system connected to the project absorption Calculated
the project absorption chiller j chiller j
Option a :
The power generation efficiency calculated from monitored data of the amount of fuel input for power generation and the
[For captive electricity] amount of electricity generated;
EF so; CO, en_ussmn factc?r for c_onst.Jmed electricity by tCO/MWh Net calorific value of the fuel consumed by the captive power generation system connected to the project absorption chiller j; Calculated
the project absorption chiller j and
Option b CO2 emission factor for the fuel consumed by the captive power generation system connected to the project absorption
chiller j.
[Captive electricity with diesel fuel]
CDM approved small scale methodology: AMS-|.A.
[For captive electricity]
EFgjec; CO, emission factor for consumed electricity by tCO,/MWh |[Captive electricity with natural gas] Input on "MPS(input_separate)" sheet
the project absorption chiller j 2006 IPCC Guidelines on National GHG Inventories for the source of EF of natural gas.
CDM Methodological tool "Determining the baseline efficiency of thermal or electric energy generation systems version02.0"
for the default efficiency for off-grid power plants.
Power generation efficiency of the captive L . . . . I .
Noans power generation system connected to the % Specification of the captive power generation system connected to the project absorption chiller j, provided by the Input on "MPS(input_separate)” sheet

project absorption chiller j

manufacturer.




NCViyeicapj

Net calorific value of the fuel consumed by the
captive power generation system connected to
the project absorption chiller j

GJ/mass or
volume

In the order of preference:

a) values provided by fuel supplier;

b) measurement by the project participants;

c) regional or national default values; or

d) IPCC default values provided in table 1.2 of Ch.1 Vol.2 of 2006 IPCC Guidelines on National GHG Inventories. Lower
value is applied.

Input on "MPS(input_separate)" sheet

EFtuel cap,

CO, emission factor for the fuel consumed by

the captive power generation system connected
to the project absorption chiller j

tCO,/GJ

In the order of preference:

a) values provided by fuel supplier;

b) measurement by the project participants;

c) regional or national default values; or

d) IPCC default values provided in table 1.4 of Ch.1 Vol.2 of 2006 IPCC Guidelines on National GHG Inventories. Lower
value is applied.

Input on "MPS(input_separate)" sheet

NCVielcL

Net calorific value of gas fuel consumed by the
project absorption chiller j

GJ/mass or
volume

In the order of preference:

a) values provided by fuel supplier;

b) measurement by the project participants;

c) regional or national default values; or

d) IPCC default values provided in table 1.2 of Ch.1 Vol.2 of 2006 IPCC Guidelines on National GHG Inventories. Upper
value is applied.

Input on "MPS(input_separate)" sheet

EFtueicL

CO2 emission factor for gas fuel consumed by
the project absorption chiller j

tCO,/GJ

In the order of preference:

a) values provided by fuel supplier;

b) measurement by the project participants;

c) regional or national default values; or

d) IPCC default values provided in table 1.4 of Ch.1 Vol.2 of 2006 IPCC Guidelines on National GHG Inventories. Lower
value is applied.

Input on "MPS(input_separate)" sheet

Table3: Ex-post calculation of CO,

Monitoring period | CO, emission red

[Monitoring option]

Option A Based on public data which is measured by entities other than the project participants (Data used: publicly recognized data such as statistical data and specifications)
Option B Based on the amount of transaction which is measured directly using measuring equipments (Data used: commercial evidence such as invoices)
Option C Based on the actual measurement using measuring equipments (Data used: measured values)
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Reference Number:
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Table 4: Ex-post calculation of reference emissions for electri consumed bv the recioient facilitv which is aenerated bv the CGS.
» Parameters monitored ex post
Identification No, | Frameters monitored | (i, case of EF, s calculated from measured Project-specific parameters fixed ex ante Ex-post calculation of
parameters ex post data) reference emissions

EC,, | FCampis EGumip EFuecs EFaecs EFaec; EFaecs | Neaps NCVisioms | EFunicms REsocis
‘Amount of fuel 'Amount of electricity - . . - CO; emission factor for | Reference emissions for
Identifcation number for | Electricity consumption ’ ’ . For captive electricity] [For captive electrici " ity POWer generation Net calorifc value of the:
ihe recpient faclity o |by the r‘e'ycipienlufa:h‘fyr consumed by th captve generate byt captve[For gid elecricity] | [£2" SoP Secerl E3r sapiue SestiE] ror captive electrcity] emeieniy ofthe captive | uel coneumed by ne | fuelconsumed by |electcty consumed by
Description WA e A TR, power generation system | power generation system CO, emission factor for cmzs e e wnzs med clectricityin | CO2 emission factor for | Ll 0 ation system| captive power generation | 1€ Captive power the recipient facility i
ELEEI o by e OGS o | the COS s tre | connected to the connected to the consumed electrcity n | oo o0 2o i e ooy ™ | consumed electicty in B 1ot B o ot generation system which is generated by
e ¥ g recipient facility i during | recipient facility i during | the recipient facility i e recipient facilty f e recipient facility /| ecipient facility i st connected to the the CGS during the
supplied period p i fty Option a tion b Pl y recipient facility i recipient facilty i
the period p the period p pti oe recipient facility i period p

c MWhip mass or volume/p MWhip CO,/MWh COMWh CO,MWh COMWh % Guimass or volume 1CO,/GJ tCO/p
1 0.000 0.000 0.000 0.000 00 0.00 0.0000 0.00
2 0.000 0.000 0.000 0.000 00 0.00 0.0000 0.00
3 0.000 0.000 0.000 0.000 00 0.00 0.0000 0.00
4 0.000 0.000 0.000 0.000 00 0.00 0.0000 0.00
5 0.000 0.000 0.000 0.000 00 0.00 0.0000 0.00
6 0.000 0.000 0.000 0.000 00 0.00 0.0000 0.00
7 0.000 0.000 0.000 0.000 00 0.00 0.0000 0.00
8 0.000 0.000 0.000 0.000 00 0.00 0.0000 0.00
o 0.000 0.000 0.000 0.000 00 0.00 0.0000 0.00
10 0.000 0.000 0.000 0.000 00 0.00 0.0000 0.00
- - - - - - - - 0.00

s aenerated by the CGS

\dentification No, | F2rameters monitored | projoct gpecific parameters fixed exante | EX-Post calculation of
parameters ex post reference emissions

EFiuoire

€O emission factor for

Identification number for | Heating energy fossil fuel consumed by

the recipient facility to | consumption by the .

which electricity and heat| recipient facility i which R;flz'““ oty }'é?fm"}lﬁ:?ﬂf&y o
generated by the CGS is |is generated by the CGS Y na‘:m‘ Goe I spplied In
supplied during the period p. ]

Reference emissions for
heat consumed by the
recipient facility | which
is generated by the CGS
during the period p

Description
of data

- cup % 1C0A/GY 1coulp

1 | 89.0 o 0.00

2 89.0 o 0.00

3 89.0 o 0.00

4 89.0 o 0.00

gl ‘
Values 8 600 ol 0:00)
7 89.0 ) 0.00

8 89.0 o 0.00

) 89.0 o 0.00

10 89.0 o 0.00

- 5 B 5 | 0.00

Parameters monitored ex post

Identification No. Parameters monitored ex p (in case of EF ey s calculated from measured Project-specific paramters fixed ox ante Ex-post calculation of | Ex-post calculation of
parameters. pm reference emissions | project emissions
i Cruio [ ECriciip FCriciis | FCopis EGET | COPee; EFoec; [ EFue) EFoec; [ EFe; Nl | NCVimica Efumemi | NCVima, EFuc | REais PEoais
‘ B ‘ Amount of fuel | Amount o electricity (For grid olectriity] | Gaptive electricity] [For captive electricityl o oo cvienlon oo Net calorific value of the | CO, emission factor for
Lt the project absorption | Y the project | by proje rPlion | o oject absorption chiller | POYer 9 ystem | power g¢ TECm ¢ consumed electricity by | CCSUmed electricity by | consumed electricity by | o o electricity by | power generation system | S2PUVE POWer g DEE DL ythe : Y reference chiller j during | reference chiller j during
of data absorption chiller j chiller j during the period | P"%C connected to the connected to the i the project absorption | the project absorption system connected to the | generation system project absorption chiller | the project absorption °
GTIET during the period p J during the period p | corption chiller absorption chiller the project absorption | e, ; the project absorption | connected to the project | roject ahsorption chille | connected to the project chiller j fiorEit UDpziEtlp
during the period p during the period p b2t/ Option a Option b hier CtplenCl CY i absorption chiller
Units E MWhip MWhip Nmp mass or volumelp MWhip dimensionless 1COMWh 100,MWh 1COMWh 100,MWh % Gimass or volume 100,16 Gulmass or volume 1C0,/G 1C0ylp 1C04lp

1 00 0.000 0.000 0.000 0.000 00 0.0000 0.0000 0.0000 0.0000 0.00 0.00
2 00 0.000 0.000 0.000 0.000 00 0.00 0.0000 0.0000 0.0000 0.00 0.00
3 00 0.000 0.000 0.000 0.000 00 0.00 0.0000 0.0000 0.0000 0.00 0.00
4 00 0.000 0.000 0.000 0.000 00 0.00 0.0000 0.0000 0.0000 0.00 0.00
5 00 0.000 0.000 0.000 0.000 00 0.00 0.0000 0.0000 0.0000 0.00 0.00
6 00 0.000 0.000 0.000 0.000 00 0.00 0.0000 0.0000 0.0000 0.00 0.00
7 00 0.000 0.000 0.000 0.000 00 0.00 0.0000 0.0000 0.0000 0.00 0.00
8 00 0.000 0.000 0.000 0.000 00 0.00 0.0000 0.0000 0.0000 0.00 0.00
9 00 0.000 0.000 0.000 0.000 00 0.00 0.0000 0.0000 0.0000 0.00 0.00
'2”_‘""3"‘::’ 10 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0.0000 0.0000 0.0000 0.00 0.00
s i 00 0.000 0.000 0.000 0.000 00 0.00 0.0000 0.0000 0.0000 0.00 0.00
12 00 0.000 0.000 0.000 0.000 00 0.00 0.0000 0.0000 0.0000 0.00 0.00
13 00 0.000 0.000 0.000 0.000 00 0.00 0.0000 0.0000 0.0000 0.00 0.00
14 00 0.000 0.000 0.000 0.000 00 0.00 0.0000 0.0000 0.0000 0.00 0.00
15 00 0.000 0.000 0.000 0.000 00 0.00 0.0000 0.0000 0.0000 0.00 0.00
16 00 0.000 0.000 0.000 0.000 00 0.00 0.0000 0.0000 0.0000 0.00 0.00
17 00 0.000 0.000 0.000 0.000 00 0.00 0.0000 0.0000 0.0000 0.00 0.00
18 00 0.000 0.000 0.000 0.000 00 0.00 0.0000 0.0000 0.0000 0.00 0.00
19 00 0.000 0.000 0.000 0.000 00 0.00 0.0000 0.0000 0.0000 0.00 0.00
20 00 0.000 0.000 0.000 0.000 00 0.00 0.0000 0.0000 0.0000 0.00 0.00
Total - - - - - - - - - - - - 0.00 0.00
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Emission reductions during the period p N/A 0.00 |tCO,/p ER,
Reference boiler efficiency N/A 89.0 |% NRre
Reference emissions during the period p N/A 0.00 |tCO,/p RE,
Reference emissions for electricity consumed by the recipient facility(ies)
which is generated by the CGS NIA 0.00 |tCO/p REstecip
Reference emissions for heat consumed by the recipient facility(ies) which
is generated by the CGS N/A 0.00 [tCO,/p REneatip
Reference emissions by reference chiller N/A 0.00 [tCOy/p RE chiler,,p
Project emissions during the period p N/A 0.00 |tCO,/p PE,
Project emissions from the CGS during the period p Gas 0.00 [tCO,/p PEpycasp
’ . . mass or
Gas fuel consumption by the CGS during the period p Gas 0.00 volumelp FCcasp
Net calorific value of gas fuel consumed by the CGS Gas 0.0000 S;Jlﬁzlss or NCViyeicas
CO, emission factor for gas fuel consumed by the CGS Gas 0.0000 [tCO,/GJ EFeipy
Project emissions from project absorption chiller during the period p N/A 0.00 [tCOy/p PEp, chiler,p
[List of Default Values]
| NRe IReference boiler efficiency 89.0 |%
Cooling capacity per unit (300<=x<=350USRt) 5.46 |-
cop Cooling capacity per unit (350<x<=550USRt) 5.69 |-
REj
' Cooling capacity per unit (5560<x<=750USRt) 5.90 |-
Cooling capacity per unit (750<x<=1300USRt) 6.03 |-




