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Joint Crediting Mechanism Approved Methodology TH_AMOO05
“Energy Saving by Introduction of High Efficiency Non-Inverter Type Centrifugal

Chiller”

A. Title of the methodology

Energy Saving by Introduction of High Efficiency Non-Inverter Type Centrifugal Chiller,
Version 8402.0

B. Terms and definitions

Terms

Definitions

Non-inverter
centrifugal chiller

type

A non-inverter type centrifugal chiller is a chiller including a
centrifugal compressor without inverter. It is commonly used for
air-conditioning with huge cooling load, e.g., buildings,
shopping malls or factories etc.

Cooling capacity

Cooling capacity is the capability of individual chiller to remove
heat. In this methodology, “cooling capacity” is used to represent
a cooling capacity per one chiller unit and not for a system with
multiple chiller units.

Periodical check

Periodical check is a periodical investigation of chiller done by
manufacturer or agent who is authorized by the manufacturer, in

order to maintain chiller performance.

C. Summary of the methodology

Items

Summary

GHG emission

reduction

This methodology applies to the project that aims for saving

measures energy by introducing high efficiency centrifugal chiller for the
target factory, commercial facilities etc. in Thailand.

Calculation of reference | Reference emissions are GHG emissions from using reference

emissions chiller, calculated with power consumption of project chiller,

ratio of COPs (Coefficient Of Performance) of reference/project

chillers and CO- emission factor for electricity consumed.
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Calculation of  project | Project emissions are GHG emissions from using project chiller,
emissions calculated with power consumption of project chiller and CO;
emission factor for electricity consumed.

Monitoring parameter ® Power consumption of project chiller
® 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 Project chiller is a non-inverter type centrifugal chiller with a capacity which
is less than or equals to 1,500 USRt.

Note : 1 USRt = 3.52 kW

Criterion 2 COP for project chiller i calculated under the standardizing temperature
conditions™ (COPp; i) is more than the threshold COP values set in the table

below. (“x” in the table represents cooling capacity per unit.)

Cooling capacity

per unit [USRt] 300<x<500 | 500<x<800 800=<x<1500

Threshold COP

value 5.67 581 6.05

COPpyyc,i is calculated by altering the temperature conditions of COP of
project chiller i (COPg;;) from the project specific conditions to the
standardizing conditions. COPp;; is derived from specifications prepared for
the quotation or factory acceptance test data by manufacturer.

[equation to calculate COPp;c,i]
COPpj i = COPpy; X [(Teooling—outi — Tehilled—outi + TDchilled
+ TD¢ooling) = (37 — 7 + TDpitied + TDcooling)]
COPpj tci : COP of project chiller i calculated under the standardizing
temperature conditions™ [-]
COPp 4 : COP of project chiller i under the project specific
conditions [-]
Teooling—outi  : Output cooling water temperature of project chiller i set

under the project specific conditions [degree Celsius]

Tchilled—outi - Output chilled water temperature of project chiller i set
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under the project specific conditions [degree Celsius]
TDcooling : Temperature difference between condensing temperature

of refrigerant and output cooling water temperature

1.5 degree Celsius set as a default value [degree Celsius]
TDe¢hilled : Temperature difference between evaporating temperature

of refrigerant and output chilled water temperature,

1.5 degree Celsius set as a default value [degree Celsius]

*1 : The standardizing temperature conditions to calculate COPp; ;i

Chilled water: output 7 degrees Celsius
input 12 degrees Celsius
Cooling water: output 37 degrees Celsius

input 32 degrees Celsius
Criterion 3 Periodical check is planned at least one (1) time annually.

Criterion 4 Ozone Depletion Potential (ODP) of the refrigerant used for project chiller is

Zero.

Criterion 5 A plan for prevention of releasing refrigerant used for project chiller is
prepared. 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.

E. Emission Sources and GHG types

Reference emissions

Emission sources GHG types

Power consumption by reference chiller CO;

Project emissions

Emission sources GHG types

Power consumption by project chiller CO;

F. Establishment and calculation of reference emissions

F.1. Establishment of reference emissions

Reference emissions are calculated by multiplying power consumption of project chiller, ratio
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of COPs for reference/project chillers, and CO, emission factor for electricity consumed.

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

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

2. The maximum values of COP in each cooling capacity range set for this methodology are
defined as COPrg,ias described in Section I.

F.2. Calculation of reference emissions

REp = Z{ECpl’i’p X (COPP],tc,i - COPRE,i) x EFEleC}
i

RE, : Reference emissions during the period p [tCO2/p]

ECpyip - Power consumption of project chiller i during the period p [MWh/p]

COPpj ¢c,i - COP of project chiller i calculated under the standardizing temperature conditions
[-]

COPRg; - COP of reference chiller i under the standardizing temperature conditions [-]

EFelec : CO2 emission factor for consumed electricity [tCO./MWh]

G. Calculation of project emissions

PE, = Z(Ecmp X EFejec)

PE, : Project emissions during the period p [tCO2/p]
ECpyip - Power consumption of project chiller i during the period p [MWh/p]
EFeclec : CO2 emission factor for consumed electricity [tCO2./MWh]

H. Calculation of emissions reductions

ER, = RE, — PE,
ERp,  : 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]
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The source of each data and parameter fixed ex ante is listed as below.

Parameter Description of data Source
EFelec CO; emission factor for consumed electricity. | [Grid electricity]
The most recent value

When project chiller consumes only 1) grid
electricity—eor, 2) captive electricity;_or 3)
electricity directly supplied from small power

producer (SPP) to the project site through its

internal grid (e.g. industrial park), the project

participant applies the CO. emission factor
respectively.

When project chiller may consume beth—grid
electricityand-captive-electricity supplied from

more than 1 electric source, the project

participant applies the CO, emission factor with
fowerthe lowest value.

[CO; emission factor]
For_1) grid electricity: The most recent value
available from the source stated in this table at
the time of validation

For 2) captive electricity including cogeneration

system, it is determined based on the following
options:

its power _generation
[%])
manufacturer’s specification

a) Calculated from

efficiency  (Melec obtained  from

The power generation efficiency based on lower
heating value (LHV) of the captive power
generation system from the manufacturer’s
specification is applied,;

available at the time of
validation is applied and
fixed for the monitoring
period thereafter. The data
is sourced from “Grid
Emission Factor (GEF) of
Thailand”, endorsed by
Thailand Greenhouse Gas
Management Organization
unless otherwise instructed
by the Joint Committee.

[Captive electricity]
For the option a)

Specification of the captive
power generation system
provided by the
manufacturer (eiec [%0]).
CO- emission factor of the
fossil fuel type used in
the captive power
generation system (EFel
[tCO./GJ])

For the option b)
Generated and supplied
electricity by the captive
power generation system
(EGpsp [MWh/p]).
Fuel amount consumed by

the captive power
generation system (FCpyp
[mass or weightvolume
Ip]).

Net calorific value (NCViyel
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Parameter Description of data Source
100 [GJ/mass or
EFelec = 3.6 X - X EFfyel weightvolume ]) and CO;
elec

b) Calculated from measured data

The power generation efficiency calculated
from monitored data of the amount of fuel input
for power generation (FCp; ;) and the amount of
electricity generated ( EGpj, ) during the
The
measurement is conducted with the monitoring

monitoring period p is applied.

equipment to which calibration certificate is

issued by an entity accredited under

national/international standards;

1
EFelec = I:CP],p x NCVfuel x EI:fuel X/

EGp]'p
Where:
NCVgye : Net calorific value of consumed fuel
[GJ/mass or weightvolume]
Note:

In case the captive electricity generation system
meets all of the following conditions, the value
in the following table may be applied to EF,jqc
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 Dfljsle ! Natural gas
EFelec 0.8« 0.46

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

emission factor of the fuel
(EFfier [tCO2/GJ]) in order
of preference:

1) values provided by the
fuel supplier;

2) measurement by the
project participants;
3) regional or
default values;

4) IPCC default wvalues
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.

national

[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.
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Parameter Description of data Source
*2 The value is calculated with the equation in
the option a) above. The lower value of default
effective CO2 emission factor for natural gas
(0.0543tC02/GJ), and the most efficient value
of default efficiency for off-grid gas turbine
systems (42%) are applied.
For 3) electricity directly supplied from small
power producer (SPP) , it is determined based
on the following options:
a) The value provided by the SPP with the
evidence; [Electricity directly
b) The value calculated in the same manner for | supplied from SPP]
the option a) of 2) captive electricity as ) )
. For option a) the evidence
instructed above; AR X
stating information relevant
¢) The value calculated in the same manner for | tg the value of emission
the option b) of 2) captive electricity as factor e.g. data of power
instructed above: generation, type of_power
] ] o plant, type of fossil fuel,
When project chiller may consume electricity period of time.
supplied from more than 1 SPP, the project
participant applies the CO, emission factor with
the lowest value.
COPgg The COP of the reference chiller i is selected | The default COP values are
from the default COP value in the following derived from the resu_lt of
o ) ) . ) survey on COP of chillers
table in line with cooling capacity of the project | from  manufacturers  that
chiller i. (*x” in the table represents cooling | have high market share.
capacity per unit.) The survey should prove
the use of clear
Cooling methodology. The COPrge;
capacity | 300<x<5 | 500<x<8 | 800<x<15 should be revised if
Junit 00 00 00
(USRt) necessary from survey
COPrc, 5.67 5.81 6.05 result which is condugted
by JC or project
participants.
COPpy 4 The COP of project chiller i under the project | Specifications of project

specific conditions.

chiller i prepared for the
guotation or factory
acceptance test data by
manufacturer
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Parameter

Description of data

Source

Tcooling—out,i

chiller i

Output cooling water temperature of project

conditions.

Specifications of project
chiller i prepared for the
quotation or factory
acceptance test data by
manufacturer

under the project specific

Tehilled—out;
chiller i

Output chilled water temperature of project

conditions.

Specifications of project
chiller i prepared for the
quotation or factory
acceptance test data by
manufacturer

under the project specific

History of the document

\ersion Date Contents revised

02.0 14 January 2019 | Ejectronic decision by the Joint Committee
Revision to:
e Add option to identify CO, emission factor for consumed
electricity by changing the description of CO, emission factor
for consumed electricity directly supplied from small power
producer (SPP)
e Change the description of "Measurement methods and
procedures”, "Source of data", "Description of data" and
"Units" in the monitoring spreadsheet

01.0 21 August 2017 JC3, Annex 7
Initial approval.
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Monitoring Plan Sheet (Input Sheet) [Attachment to Project Design Document]

Table 1: Parameters to be monitored ex post

(@) (b) (©) (d) (e) (®) ()] (h) 0} ()

Momtorlng Parameters Description of data SSHmE) Units Monltprlng SIS @)
point No. Values option data

Monitoring

Other comments
frequency

Measurement methods and procedures

Data is measured by measuring equipments in the factory.

- Specification of measuring equipments:

electrical power meter.

- Measuring and recording:

Power consumption of Monitored 1) Measured data is recorded and stored in the measuring equipments.
) ECpyp  |project chiller i during the - MWh/p Option C data 2) Recorded data is checked its integrity once a month by responsible staff. |Continuously
period p - Calibration:

The eleetrical-power-meter-measuring equipment is replaced or calibrated at
an interval following the regulations in the country in which the electricity-meter
measuring equipment 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 electrical-power-meter-measuring equipment has been

prepared by the time of installation.

Input on "MPS
(input_separate)"

The amount of fuel input for e—— Invoice from E;);t?\?eme)reszric::fis) option
FC i i i [ invoi : i icity di
) p3p  |POwWer generation during volume/p Option B |fuel supply |Data is collected and recorded from the invoices by the fuel supply company. |Continuously ¢) of 3) electricity directly

monitoring period p company supplied from SPP

Data is measured by measuring equipments in the factory.

- Specification-of measuring equipments:

B e

- Measuring and recording:

The amount of electricity Monitored 1) Measured data is recorded and stored in the measuring equipments.
3) EGp;p generated during the MWh/p Option C data 2) Recorded data is checked its integrity once a month by responsible staff. ~ |Continuously
monitoring period p - Calibration:

The electrical-powermetermeasuring equipment is replaced or calibrated at
an interval following the regulations in the country in which the electricity-meter
measuring equipment 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 electricalpewermeter-measuring equipment has been
prepared by the time of installation.

For option b) of 2)
captive electricity; option
c) of 3) electricity directly
supplied from SPP




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

(a) (b) (c) (d) (e) ®)
Parameters Description of data Ei/“al:;aefd Units Source of data Other comments
[For 1) grid electricity] The most recent value available at the time of validation is applied and fixed for the monitoring period
EF,e. |CO, emission factor for consumed tCO,/MWh |thereafter. The data is sourced from “Grid Emission Factor (GEF) of Thailand”, endorsed by Thailand
electricity Greenhouse Gas Management Organization unless otherwise instructed by the Joint Committee.
[For 2) captive electricity] Calculated
CO, emission factor for consumed
electricity In case of [ 3) Electricity directly
Option a); supplied from small power producer
EFeiec [For 3) electricity directly supplied from 0.000 [tCO,/MWh |Power generation efficiency obtained from manufacturer's specification. (SPP) ], when project chiller may
small power producer (SPP) ] consume electricity supplied from more
CO, emission factor for consumed than 1 SPP, the project participant
electricity applies the CO, emission factor with
Option b) the lowest value.
[For 2) captive electricity] Calculated
CO, emission factor for consumed
electricity In case of [ 3) electricity directly
EFue ﬁzztrlg?el:t)e’ctricity directly supplied from 0.000 |tCO,/MWh The power generation efficiency cak‘:ullated from monitored data of the amount of fuel input for power ?;gp;l)le]dvt,r:g zz?gcﬁ)?:vr:ﬁlrefﬁi;cer
generation and the amount of electricity generated. L .
small power producer (SPP) ] consume electricity supplied from more
CO, emission factor for consumed than 1 SPP, the project participant
electricity applies the CO, emission factor with
Option c) the lowest value.
[For 2) GEiiE elgctncny] L . [Captive electricity with diesel fuel]
In case the captive electricity generation .
: CDM approved small scale methodology: AMS-I.A.
system meets all of the following
EFeiec CO_Phdltlons’ ) bl . tCO,/MWh |[Captive electricity with natural gas]
S—ysteemsystem SCeevat eloeneraton 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
- Electricity generation capacity of the systems version02.0" for the default efficiency for off-grid power plants
system is less than or equal to 15 MW ' ’
[Electricity directly supplied from SPP]
a) The value provided by the SPP with the evidence stating information relevant to the value of emission
[For 3) electricity directly supplied from factor e.g. data of power generation, type of power plant, type of fossil fuel, period of time. which-may When project chiller may consume
small power producer (SPP) ] include-a quotation-of emission factor from-the SPP electricity supplied from more than 1
EF... |CO, emission factor for consumed tCO,/MWh v i SPP, the project participant applies the
electricity CO, emission factor with the lowest
Option a) value.




OL{tput. eI temperature Of project degree Specifications of project chiller i prepared for the quotation or factory acceptance test data by Input on "MPS
Teooling-outi | Chiller i set under the project specific X X "
! L. Celsius manufacturer (input_separate)
condition
Ou_tput_ El STy temperature o_f_prOJect degree Specifications of project chiller i prepared for the quotation or factory acceptance test data by Input on "MPS
Tenied-outi |Chiller i set under the project specific X . "
’ L Celsius manufacturer (input_separate)
condition
COPxgg; coPar rgf.erence alltsr under. t.he - Selected from the default values set in the methodology ",‘p“t on "MPS N
"' |standardizing temperature conditions (input_separate)
COP.. . COP of project chiller i under the project _ Specifications of project chiller i prepared for the quotation or factory acceptance test data by Input on "MPS
PIi | specific conditions manufacturer (input_separate)"
COP.r. - COP of project chiller i calculated under Calculated with the following equation;
Pl Ithe standardizing temperature conditions COPp; 1= COPpy; % [(Tcoollng—out,l - Tenitled-out,i + TDchiled + TDcoolmg) + (37 - 7 + TDehijiea + TDcoollng)]
For option a) of 2) captive electricity;
Nelec Power generation efficiency % Specification of the captive power generation system provided by the manufacturer option b) of 3) electricity directly
supplied from SPP.
In order of preference:
1) values provided by the fu_el suppl_le_r; . For option b) of 2) captive electricity;
- GJ/mass |2) measurement by the project participants; . B
NCVy,e |Net calorific value of consumed fuel . . ] option c) of 3) electricity directly
or volume |3) regional or national default values; supplied from SPP
4) IPCC default values provided in table 1.2 of Ch.1 Vol.2 of 2006 IPCC Guidelines on National GHG PP '
Inventories. Lower value is applied.
In order of preference:
2) measurement by th projec paricipants; For optons a): b) of 2) captive
EFel CO, emission factor of consumed fuel tCO,/GJ . o project p .p ’ electricity; options b); ¢) of 3) electricity
3) regional or national default values; directly supplied from SPP
4) IPCC default values provided in table 1.4 of Ch.1 Vol.2 of 2006 IPCC Guidelines on National GHG Y supp '
Inventories. Lower value is applied.

Table3: Ex-ante estimation of CO, emission reductions
CO, emission reductions Units

0 |tco.ip

[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 equipment (Data used: commercial evidence such as invoices)

Option C

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




Parameters to be monitored ex post

Project-specific parameters to be fixed ex ante

Monitoring Spreadsheet: JCM_TH_AMO005_ver02.0
Reference Number:
Ex-ante estimation of emissions

Parameters [ORIIg} ECeuip FCryp EGpsp EFelec EFeiec EFelec EFeiec EFelec Teooling-out Tenited-outi COPre; COPpy; COPpy e, Nelec NCViuel EFiyel RE;, PEi, ERip
[For 2) captive electricity]
In case the captive
[For 2) captive electricity] ~ |[For 2) captive electricity] |electricity generation .
Th tof CO, emission factor for CO, emission factor for system meets all of the Outlg_)ut " Ou:pul il cop of cop of
€ amount of|.pp o o mount of [For 1) grid ici electricity following conditions; [For 3) electricity directly cooling water water ° COP of Pof . .
Power fuel input for P 8 . 5 q . . p . project chiller i Fere Reference Project Emissions
9 a electricity] Option a); Option b); - The system is non- supplied from small power a A Mo project chiller | Net calorific  |CO, emission e " e t s
Description (IR ||EEENNEED ([T generated CO, emission |[For 3) electricity directly [For 3) electricity directly  |renewable generation producer (SPP) | cjprolect SErolect Gl Qs i under the 0 @elterens) - |[REE value of factor of N N Y
chiller of project generation a 3 chiller i set chiller i set the A under the generation project chiller |project chiller |the project
of data et q 0 during the factor for supplied from small power [supplied from small power |system CO, emission factor for L project - 8 i a i B ool q
No. chiller i during |during Aon under the under the standardizing ey i during the |i during the [chiller i during
N I monitoring pi (SPP) ] producer (SPP) ] - electricity 9 3 specific fuel fuel N N N
the period p  [monitoring 3 - 3 . project project temperature oa temperature period p period p the period p
. period p electricity CO, emission factor for CO2 emission factor for capacity of the system is  [Option a) o o o conditions o
period p . specific specific conditions conditions
consumed electricity consumed electricity less than or equal to 15 T -
condition condition
Option b) Option c) MW
CO, emission factor for
consumed electricity
A ~ mass or degree degree _ . _ mass or
Units MWh/p T — MWh/p tCO,/MWh tCO,/MWh tCO,/MWh tCO,/MWh tCO,/MWh Celsius Celsius % Nollmer tCO,/GJ tCO,/p tCO,/p tCO,/p
0.00 0.00 .000 0.000 .000 0.000 .000 0.00 0.00 0.00 0.0000 0.00 0.00 .00
0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.00 0.00 0.00 0.0000 0.00 0.00 0.00
0.00 0.00 .000 0.000 .000 0.000 .000 0.00 0.00 0.00 0.0000 0.00 0.00 .00
4 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.00 0.00 0.00 0.0000 0.00 0.00 0.00
5 0.00 0.00 .000 0.000 .000 0.000 .000 0.00 0.00 0.00 0.0000 0.00 0.00 .00
0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.00 0.00 0.00 0.0000 0.00 0.00 0.00
7 0.00 0.00 .000 0.000 .000 0.000 .000 0.00 0.00 0.00 0.0000 0.00 0.00 .00
8 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.00 0.00 0.00 0.0000 0.00 0.00 0.00
9 0.00 0.00 .000 0.000 .000 0.000 .000 0.00 0.00 0.00 0.0000 0.00 0.00 .00
Estimated 0 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.00 0.00 0.00 0.0000 0.00 0.00 0.00
VEIES 0.00 0.00 .000 0.000 .000 0.000 .000 0.00 0.00 0.00 0.0000 0.00 0.00 .00
u 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.00 0.00 0.00 0.0000 0.00 0.00 0.00
0.00 0.00 .000 0.000 .000 0.000 .000 0.00 0.00 0.00 0.0000 0.00 0.00 .00
4 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.00 0.00 0.00 0.0000 0.00 0.00 0.00
5 0.00 0.00 .000 0.000 .000 0.000 .000 0.00 0.00 0.00 0.0000 0.00 0.00 .00
0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.00 0.00 0.00 0.0000 0.00 0.00 0.00
7 0.00 0.00 .000 0.000 .000 0.000 .000 0.00 0.00 0.00 0.0000 0.00 0.00 .00
8 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.00 0.00 0.00 0.0000 0.00 0.00 0.00
9 0.00 0.00 .000 0.000 .000 0.000 .000 0.00 0.00 0.00 0.0000 0.00 0.00 .00
0 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.00 0.00 0.00 0.0000 0.00 0.00 0.00
Total = = - = - = - = - 0.00 0.00 0.00
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d altlo O e O el O e pe a e Para ele

Emission reductions during the period p N/A 0.00 tCO,/p ER,

d altlo O erere e e O

Reference emissions during the period p N/A 0.00 tCO,/p RE,
Reference emissions during the period p N/A 0.00 tCO,/p RE,

a allo O e proje e O

Project emissions during the period p N/A 0.00 tCO,/p PE,
Project emissions during the period p N/A 0.00 tCO,/p PE,

[List of Default Values]

COPRke,; (300=x<500USRt) 5.67 -
COPre; (500=x<800USR) 5.81 )
COPge,; (800=x<1500USRt) 6.05 -
TDeooling 15 degree Celsius
TDehiled 1.5 degree Celsius
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Responsible personnel Role
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Monitoring Report Sheet (Input Sheet) [For Verification]

Table 1: Parameters monitored ex post

@ (b) (© (d) (€) () () (h) @ @ (k)

Monitoring

Monitoring | Monitorin Monitored Monitoring | Source of
toring toring Parameters ttor toring d frequency Other comments

period point No Description of data Units Measurement methods and procedures

Values option EIE

Data is measured by measuring equipments in the factory.

- Measuring and recording:
1) Measured data is recorded and stored in the measuring equipments.

Power consumption of

o ECpyip  |project chiller i during the _ MWhip Option C Monitored 2) Recorded data is checked its integrity once a month by responsible Continuously Ipput on "MRS )
" ’ data staff. (input_separate)

period p o

- Calibration:

The electrical pewermeter measuring equipment is replaced or calibrated
at an interval following the regulations in the country in which the eleetrieity
meter measuring equipment 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 electrical pewer-meter measuring
equipment has been prepared by the time of installation.

for option b) of 2)
The amount of fuel input for Invoice from . L captive electricity;
. : mass or . Data is collected and recorded from the invoices by the fuel supply . )

) FCpyp power generation during Option B fuel supply Continuously option c) of 3)
o ) volume/p company. L
monitoring period p company electricity directly

supplied from SPP

Data is measured by measuring equipments in the factory.

on-electrical power meter.
- Measuring and recording:

1) Measured data is recorded and stored in the measuring equipments.
Monitored 2) Recorded data is checked its integrity once a month by responsible
data staff.

- Calibration:

The electrical pewermeter measuring equipment is replaced or calibrated
at an interval following the regulations in the country in which the electrieity
rmeter measuring equipment 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 electrical pewermeter measuring
equipment has been prepared by the time of installation.

for option b) of 2)
captive electricity;
Continuously option c) of 3)
electricity directly
supplied from SPP

The amount of electricity
3) EGp;p  |generated during the MWh/p Option C
monitoring period p




Table 2: Project-specific parameters fixed ex ante

@) (b) (c) © ()
Parameters Description of data Esclanaet:d Source of data Other comments

[For 1) grid electricity] The most recent value available at the time of validation is applied and fixed for the monitoring period

EFciec CO, emission factor for consumed tCO,/MWh |thereafter. The data is sourced from “Grid Emission Factor (GEF) of Thailand”, endorsed by Thailand
electricity Greenhouse Gas Management Organization unless otherwise instructed by the Joint Committee.
[For 2) captive electricity] Calculated
CO2 emission factor for consumed
electricity In case of [ 3) Electricity directly
Option a); supplied from small power producer

EFeiec [For 3) electricity directly supplied from 0.000 |tCO,/MWh |Power generation efficiency obtained from manufacturer's specification. (SPP) ], when project chiller may
small power producer (SPP) ] consume electricity supplied from
CO2 emission factor for consumed more than 1 SPP, the project
electricity participant applies the CO2 emission
Option b) factor with the lowest value.
[For 2) captive electricity] Calculated
CO, emission factor for consumed
electricity In case of [ 3) electricity directly
Option b); . - . . supplied from small power producer

EFelec [For 3) electricity directly supplied from 0.000 |tCO,/MWh ggse’:zrl";: gﬁgiﬁ'ans';f'nct'i?zecc":'r?;gtgg:g;eﬂf’”'wred data of the amount of fuel input for power | gppy 1 \yhen project chiller may
small power producer (SPP) ] consume electricity supplied from
CO2 emission factor for consumed more than 1 SPP, the project
electricity participant applies the CO2 emission
Option c) factor with the lowest value.
[For 2) captive eIgctrlmty] - . [Captive electricity with diesel fuel]
In case the captive electricity generation

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

system meets all of the following

EFgiec CO_Phd'tlonS’ : bl . tCO,/MWh |[Captive electricity with natural gas]
S—ysteemsystem I M- RO (e 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
- Electricity generation capacity of the ) . " . .
e I 1 e et s generation systems version02.0" for the default efficiency for off-grid power plants.
[Electricity directly supplied from SPP]
a) The value provided by the SPP with the evidence stating information relevant to the value of

[For 3) electricity directly supplied from emission factor e.g. data of power generation, type of power plant, type of fossil fuel, period of When project chiller may consume
small power producer (SPP) ] time.which-may-include-a quotation-of emission-factor from-the SPP: electricity supplied from more than 1

EFeiec CO, emission factor for consumed tCO,/MWh i optio ap SPP, the project participant applies
electricity eg-fo optien-b the CO2 emission factor with the
Option a) lowest value.

T Oqtput_ eI temperature Of project degree Specifications of project chiller i prepared for the quotation or factory acceptance test data by Input on "MPS

cooling-out, chiller i set under the project specific - X X .

- Celsius manufacturer (input_separate)




Ou'tput' chilled water temperature qf. project degree Specifications of project chiller i prepared for the quotation or factory acceptance test data by Input on "MPS
Tehilled-out, chiller i set under the project specific - ; ‘ )
! " Celsius manufacturer (input_separate)
condition
COPgg; ceirat rgference chlltzr g under. t'he - - Selected from the default values set in the methodology Ipput G0 HFS .
standardizing temperature conditions (input_separate)
COP... COP of project chiller i under the project _ _ Specifications of project chiller i prepared for the quotation or factory acceptance test data by Input on "MPS
i specific conditions manufacturer (input_separate)"
. — Calculated with the following equation;
COPpy GOl @ I ElllE) EREIREE Uty ; - |coPPJc,i= COPPJ, x [(Tcooling-out,i - Tchilled-out,i + TDchilled + TDcooling) + (37 - 7 + TDchilled
the standardizing temperature conditions )
+ TDcooling)]
For option a) of 2) captive electricity;
Nelec Power generation efficiency % Specification of the captive power generation system provided by the manufacturer option b) of 3) electricity directly
supplied from SPP.
In order of preference:
DLy Tulenl TS fqel suppl_le_r; X For option b) of 2) captive electricity;
" GJ/mass |2) measurement by the project participants; . O
NCViyel Net calorific value of consumed fuel : . ; option c) of 3) electricity directly
or volume |3) regional or national default values; sunplied from SPP
4) IPCC default values provided in table 1.2 of Ch.1 Vol.2 of 2006 IPCC Guidelines on National GHG pp :
Inventories. Lower value is applied.
In order of preference:
1) values provided by the fuel supplier; For options a); b) of 2) captive
EFpa CO, emission factor of consumed fuel {CO,IG 2) mef’:lsurement py the project participants; electr!c!ty; qptlons b); c)' of 3)
3) regional or national default values; electricity directly supplied from
4) IPCC default values provided in table 1.4 of Ch.1 Vol.2 of 2006 IPCC Guidelines on National GHG |SPP.
Inventories. Lower value is applied.

Table3: Ex-post calculation of CO, emission reductions

Monitoring period

CO, emission reductions

Units

0 JtCO,/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 equipment (Data used: commercial evidence such as invoices)

Option C

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




Parameters monitored ex post

Project-specific parameters fixed ex ante

Monitoring Spreadsheet: JCM_TH_AMO005_ver02.0
Reference Number:
Ex-post calculation of emissions

EEWEES

Units

Monitored

Chiller i ECpyip FCoip EGpyp EFeiec EFeiec EFeiec EFeiec EFeiec Teooling-outi Tehitied-out,i COPge, COPpy;i COPpyci Nelec NCViel EFpuel REip PEip ERip
[For 2) captive electricity]
[For 2) captive electricity] [For 2) captive electricity] Ir: ce:sg ! Ihe capuv?
CO, emission factor for CO, emission factor for € ectricity generation Output cooling |Output chilled
The amount of : - s system meets all of the St T COP of COP of
. The amount of |[For 1) grid consumed electricity consumed electricity . o ) [For 3) electricity directly water water COP of N o . L
Power fuel input for - L N N following conditions; o reference N . |project chiller i Reference Project Emissions
5 . electricity electricity] Option a); Option b); . supplied from small power Ire of L project chiller i . Feet - o 5
Project  |consumption |power i o o - The system is non- 5 L s .~ |chiller i under calculated Power Net calorific  |CO, emission [emissions of |emissions of |reductions by
i - . generated CO; emission |[For 3) electricity directly [For 3) electricity directly 5 producer (SPP) | project chiller i | project chiller i under the . . i DS e -
chiller of project generation N - " renewable generation fe the N under the generation value of factor of project chiller i [project chiller i |the project
L gl h during the factor for supplied from small power  |supplied from small power CO, emission factor for set under the  |set under the . |project - v : ; T
No. chiller i during |during o d d PP d SPp system d electricit R R standardizing s standardizing |efficiency consumed fuel |consumed fuel |during the during the chiller i during
the period p  |monitoring enier 9 clons'u_n_w ggzuecriris(sion f)a]c\or & grgzu:;ris(sion Ea]ctor (e - Electricity generation g:nfume electricity 2 eJcific S eJcific temperature an ditions temperature period p period p the period p
period p P P electricity d electrici d electricit capacity of the system is ption a) czndition cgnditiun conditions conditions
consumed electricity consumed electricity less than or equal to 15 MW,
Option b) Option c) CO,-emissiont £
.
o MWh/p (U MWh/p tCO,/MWh tCO,/MWh tCO,/MWh tCO,/MWh tCO,/MWh degree Celsius|degree Celsius| 5 o 5 % U tCO,/GJ tCO,/p tCO,/p tCO,/p
volume/p volume/p
1 0.00 0.00 0.000 0.000 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00
2 0.00 0.00 0.000 0.000 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.000 0.000 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.000 0.000 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.000 0.000 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.000 0.000 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.000 0.000 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00
8 0.00 0.00 0.000 0.000 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00
9 0.00 0.00 0.000 0.000 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00
10 0.00 0.00 0.000 0.000 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00
11 0.00 0.00 0.000 0.000 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00
12 0.00 0.00 0.000 0.000 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00
13 0.00 0.00 0.000 0.000 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00
14| 0.00 0.00 0.000 0.000 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00
15 0.00 0.00 0.000 0.000 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00
16 0.00 0.00 0.000 0.000 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00
17 0.00 0.00 0.000 0.000 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00
18 0.00 0.00 0.000 0.000 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00
19 0.00 0.00 0.000 0.000 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00
20 0.00 0.00 0.000 0.000 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00
Total 5 5 g g g g 0.00 0.00 0.00




Monitoring Spreadsheet: JCM_TH_AMO005_ver02.0
Reference Number:

Monitoring Report Sheet (Calculation Process Sheet) [For Verification]

d altlo O e O el O e pe a e Para ele

Emission reductions during the period p N/A 0.00 tCO,/p ER,

d altlo O erere e e O

Reference emissions during the period p N/A 0.00 tCO,/p RE,
Reference emissions during the period p N/A 0.00 tCO,/p RE,

a allo O e proje e O

Project emissions during the period p N/A 0.00 tCO,/p PE,
Project emissions during the period p N/A 0.00 tCO,/p PE,

[List of Default Values]

COPRke,; (300=x<500USRt) 5.67 -
COPre; (500=x<800USR) 5.81 )
COPge,; (800=x<1500USRt) 6.05 -
TDeooling 15 degree Celsius
TDehiled 1.5 degree Celsius




