Monitoring Spreadsheet: JCM_TH_AMO003_ver01.0
Reference Number: TH003

Monitoring Report Sheet (Input Sheet) [For Ve

Table 1: Parameters monitored ex post

(a) (b) (c) (e) (U] (9) (W] (i) i) ()
Momllorlng MOI:H(OI’I"Q Parameters Description of data Monitored Units Monlt?rlng D CY Measurement methods and procedures R oand O
period point No. Values option data frequency K comments
Data is measured by measuring equipments in the factory.
- Specification of measuring equipments:
1) Electrical power meter is applied for measurement of electrical
power consumption of project chiller.
2) Meter is certified in compliance with national/international
standards on electrical power meter.
- Measuring and recording:
1) Measured data is recorded and stored in the measuring Input on
01/04/2017 Power consumption of Monitored equipments. "MRS
- (1) ECpyp  |project chiller i during the - MWh/p Option C data 2) Recorded data is checked its integrity once a month by Continuously (input_sepa
31/12/2017 period p responsible staff. rale)r
- Calibration:
The electrical power meter is calibrated by the manufacturer at
the time of factory shipment, and the performance of meter is
guaranteed by the manufacturer for ten years without a calibration.
- Measuring and recording:
The data monitored and required for verification and issuance will
be kept and archived electronically for two years after the final
issuance of credits.
[DEHE] Of. fuct |nput oy mass or Data is collected and recorded from the invoices by the fuel supply
- () FCpy,  |power generation during - 3 - - - -
P 3 weight/p company.
monitoring period p
Data is measured by measuring equipment in the factory.
- Specification of measuring equipment:
1) Electrical power meter is applied for measurement of electrical
power consumption of project chiller.
2) Meter is certified in compliance with national/international
standards on electrical power meter.
The amount of electricity - Measuring and recording:
- (3) EGpyp  |generated during the - MWh/p - - 1) Measured data is recorded and stored in the measuring - -
monitoring period p equipment.
2) Recorded data is checked its integrity once a month by
responsible staff.
- Calibration:
In case a calibration certificate issued by an entity accredited
under national/international standards is not provided, such
measuring equipment is required to be calibrated.

Table 2: Project-specific parameters fixed ex ante

(a) (b) (c) (d) (e) (U}

Parameters Description of data Es\;:l':::d Units Source of data Other comments

The most recent value 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 Gi Gas O ization unless
otherwise instructed by the Joint Committee.

[For grid electricity]
[EEES CO, emission factor for consumed 0.566 |tCO,/MWh
electricity

[For captive electricity]
CO, emission factor for consumed

[EEHe. electricity 0.000 |tCO,/MWh |Power generation efficiency obtained from manufacturer's specification Calculated
Option a
[For captive electricity]
CO, emission factor for consumed The power i ici from i data of the amount of fuel input
EFeiec electricity COOOjeCA for power generation and the amount of electricity generated e e
Option b
Fo ti lectricit
En‘:azpt:: i::“"'fs' zll — [Captive electricity with diesel fuel]
e e S e Al G CDM approved small scale methodology: AMS-1.A.
EF oo f°!|!:W|n9tC°nf’ItI0nS: o q -|tCO,/MWh |[Captive electricity with natural gas]
- f Sisyslemislioniehewabelocneration 2006 IPCC Guidelines on National GHG Inventories for the source of EF of natural gas.
syi:lz::’;ricity STl GEERly Gitie CDM Methodological tool "Determining the baseline efficiency of thermal or electric energy
system is less than or equal to 15 MW, generation systems version02.0" for the default efficiency for off-grid power plants.
Out.put oo.ollng. CEES temperatur.e o degree Specifications of project chiller i prepared for the quotation or factory acceptance test data by |Input on "MPS
Wcooiing ot project chiller i set under the project - Celsius (input_separate)”

specific condition

Output chilled water temperature of project I ) P . "
Tentegonts chiller 7 set under the project specific . degree Specifications of project chiller i prepared for the quotation or factory acceptance test data by |Input on "MPS

g Celsius manufacturer (input_separate)"

Input on "MPS

COP of reference chiller i under the
izi ti (input_separate)"

COPxge,; - - Selected from the default values set in the methodology

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
R0 specific conditions manufacturer (input_separate)"

COP of project chiller i calculated under (CallanEtEs wiilh i llenilig Exilan
COPpyyci project o - - COPPJ,tc,i= COPPJ,i x [(Tcooling-out,i - Tchilled-out,i + TDchilled + TDcooling) + (37 - 7 +
the standardizing temperature conditions TDchilled + TDcooling)]

Netec. Power generation efficiency = % Specification of the captive power generation system provided by the manufacturer

In order of preference:

1) values provided by the fuel supplier;

GJ/mass |2) measurement by the project participants;

or weight |3) regional or national default values;

4) 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.

NCViye Net calorific value of consumed fuel -

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.

EFe CO, emission factor of consumed fuel - tCO,/GJ

Table3: Ex-post ion of CO,
CO, emission reductions

1/April2017 - 31/December/2017]

[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)




Monitoring Spreadsheet: JCM_TH_AMO003_ver01.0
Reference Number: TH003

Parameters monitored ex post Project-specific parameters fixed ex ante Ex-post calculation of emissions
REIEINEECE  Chiller i ECopy,p FCpyp EGp,p EFeiec EFgec EFgec EFgec Teooling-out;i Teniled-outi COPge, COPxg; COPpy e Nelec NCViel EF el REi, PE;, ERip
The amount of . [For captive  |[For captive " Quipuiiegaliyy) Uil COP of COP of project
. The amount of |[For grid s s [For captive  |water water . - . -
Power fuel input for TRy eleoticiv) electricity] electricity] eleotici) | —— reference COP of project|chiller i Reference Project Emissions
_ Project consumption |power o CO, emission |CO, emission i ,p " .p " chiller i under |chiller i under |calculated Power Net calorific  |CO, emission |emissions of |emissions of |reductions by
Description . . . generated CO, emission CO, emission |project chiller |project chiller . . . § . § .
chiller of project generation q factor for factor for f f the the project under the generation value of factor of project chiller |project chiller |the project
of data o . q during the factor for factor for i set under the |i set under the nin i o s > . > . I .
No. chiller i during [during o consumed consumed 0 0 standardizing |specific standardizing |efficiency consumed fuel|consumed fuel|i during the  |i during the |chiller i during
. L monitoring consumed L L consumed project project L . . .
the period p  [monitoring q L electricity electricity L e e temperature |conditions temperature period p period p the period p
N period p electricity . . electricity specific specific L L
period p Option a Option b " " conditions conditions
condition condition
. _ mass or degree degree _ _ _ o GJ/mass or
Units MWh/p a——— MWh/p tCO/MWh | tCO,/MWh | tCO/MWh | tCO,/MWh Celsius Celsius % Weighl tCO,/IGJ tCO,/p tCO,/p tCO,/p
1(U-R-4/182)) 269.6 - - 0.566 0.000 0.000 |- 37.0 7.0 5.69 6.15 6.15 - - - 165.0: 152.6! 12.34
2(U-R-5/182) 127.9 - - 0.566 0.000 0.000 |- 37.0 7.0 5.69 6.15 6.15 - - - 78.32 72.4 5.86
3(U-R-6/1&2) 130.7 - - 0.566 0.000 0.000 |- 37.0 7.0 5.69 6.15 6.15 = = = 80.0 74.0: 5.98
- - 0.566 0.000 0.000 |- 0.0 0.0 0.00 0.00 0.00 - - - 0.00 0.00 0.00
5 - - 0.566 0.000 0.000 |- 0.0 0.0 0.00 0.00 0.00 - - - 0.00 0.00 0.00
6 - - 0.566 0.000 0.000 |- 0.0 0.0 0.00 0.00 0.00 - - - 0.00 0.00 0.00
7 - - 0.566 0.000 0.000 |- 0.0 0.0 0.00 0.00 0.00 - - - 0.00 0.00 0.00
8 - - 0.566 0.000 0.000 |- 0.0 0.0 0.00 0.00 0.00 - - - 0.00 0.00 0.00
9 - - 0.566 0.000 0.000 |- 0.0 0.0 0.00 0.00 0.00 - - - 0.00 0.00 0.00
Monitored 10 - - 0.566 0.000 0.000 |- 0.0 0.0 0.00 0.00 0.00 - - - 0.00 0.00 0.00
/estimated 11 - - 0.566 0.000 0.000 |- 0.0 0.0 0.00 0.00 0.00 = = = 0.00 0.00 0.00
values 12 - - 0.566 0.000 0.000 |- 0.0 0.0 0.00 0.00 0.00 - - - 0.00 0.00 0.00
13 - - 0.566 0.000 0.000 |- 0.0 0.0 0.00 0.00 0.00 - - - 0.00 0.00 0.00
14 - - 0.566 0.000 0.000 |- 0.0 0.0 0.00 0.00 0.00 - - - 0.00 0.00 0.00
15 - - 0.566 0.000 0.000 |- 0.0 0.0 0.00 0.00 0.00 - - - 0.00 0.00 0.00
16 - - 0.566 0.000 0.000 |- 0.0 0.0 0.00 0.00 0.00 - - - 0.00 0.00 0.00
17 - - 0.566 0.000 0.000 |- 0.0 0.0 0.00 0.00 0.00 - - - 0.00 0.00 0.00
18 - - 0.566 0.000 0.000 |- 0.0 0.0 0.00 0.00 0.00 - - - 0.00 0.00 0.00
19 - - 0.566 0.000 0.000 |- 0.0 0.0 0.00 0.00 0.00 - - - 0.00 0.00 0.00
20 - - 0.566 0.000 0.000 |- 0.0 0.0 0.00 0.00 0.00 - - - 0.00 0.00 0.00
Total - - - - - - - - - - - - - - - 323.36 299.17 24.19




Monitoring Spreadsheet: JCM_TH_AMO003 ver01.0
Reference Number: THO03

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

Emission reductions during the period p N/A 24.19 tCO,/p ER,

Reference emissions during the period p N/A 323.36 tCO,/p RE,
Reference emissions during the period p N/A 323.36 tCO,/p RE,
Project emissions during the period p N/A 299.17 tCO,/p PE,
Project emissions during the period p N/A 299.17 tCO,/p PE,

[List of Default Values]
COPgg; for inverter type

COPRge; (300=x<450USRt) 5.59 -
COPRgg; (450=x<550USRt) 5.69 -
COPRge; (650=x<825USRt) 5.85 -
COPgg; (825=x<1,500USRt) 6.06 -
TDcooling 1.5 degree Celsius
TDchilied 1.5 degree Celsius
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Monitoring Spreadsheet: JCM_TH_AMO06_ver01.0

()] (W) (i)

Monitoring | Source of
of

Measurement methods and procedures
data

ption

On-site by
- Specification of measuring equipments:
1) Electrical power meter is applied for measurement.

2) Meter is certified in with
on electrical power meter.
- Measuring and recording:

1) Measured data is recorded and stored in the measuring

national

Reference Number: TH003

(1))
Monitoring
frequency

(k)
Other
comments

consumption by the project equipments. Input on
01/04/2017 - displacement ventilation air Monitored 2) Recorded data is checked its integrity once a month by responsible| " "MRS
31/12/2017 ™ ECespviir conditioning unit 7 in “[MWhip= Option C | staff. Continuously (input_separ
cleanroom j of the project - Calibration: ate)"
factory k during the period p The electrical power meter is calibrated by the manufacturer at the
time of factory shipment, and the performance of meter is guaranteed
by the manufacturer for ten years without a calibration.
- Measuring and recording:
The data monitored and required for verification and issuance will be
kept and archived electronically for two years after the final issuance of
credits.
. @ o T;i:f’“‘;“ﬂ’;‘f;’g‘f’f;[‘]’:ﬁ‘”‘ for ~ massor .  |atais collected and recorded from the invoices by the fuel supply . .
Pip  |POWEr g ! 9 weight/p company.
monitoring period p
On-site by
- Specification of measuring equipments:
1) Electrical power meter is applied for measurement.
2) Meter is certified in compliance with national/international standards
on electrical power meter.
- Measuring and recording
1) Measured data is recorded and stored in the measuring
The amount of electricity equipments.
- (3) EGpy, |generated during the - MWh/p - - 2) Recorded data is checked its integrity once a month by responsible! - -
monitoring period p staff.
- Calibration:

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

Table 2: Project-specific parameters fixed ex ante

Parameters

(a) (b) (C]

Estimated
Values

Description of data

(d)

Units

(e)

Source of data

(U]

Other comments

The most recent value available at the time of validation is applied and fixed for the monitoring
EF. [For grid electricity] 0.566 [tCO/MWh period thereafter. The data is sourced from “Grid Emission Factor (GEF) of Thailand”, endorsed by
Bec CO, emission factor for consumed electricity . 2 Thailand Gas Organization unless otherwise instructed by the Joint
Committee.
[For captive electricity]
EF e CO, emission factor for consumed electricity 0.000 [tCO,/MWh |Power generation efficiency obtained from manufacturer's specification Calculated
Option a
[For captive electricity] ’ : . ;
EF e CO, emission factor for consumed electricity 0.000 [tCO/MWh The power ger)sfanon efficiency calculated_ (rom monitored data of the amount of fuel input for Calculated
. power generation and the amount of electricity generated.
Option b
[t SRS et (Capns sy i st o1
system meots all of the following CDM approved small scale methodology: AMS-1.A.
EFuec °°_;‘:"'°"f; : 2 o -/tCO,/MWh |[Captive electricity with natural gas]
- ts system is non-renewable generation 2006 IPCC Guidelines on National GHG Inventories for the source of EF of natural gas.
system ’ : CDM Methodological tool "Determining the baseline efficiency of thermal or electric energy
= EEETY e CE Ry @i generation systems version02.0" for the default efficiency for off-grid power plants.
system is less than or equal to 15 MW
Airflow rate of reference mixing ventilation air
AFRge conditioning unit(s) supplying air to a mls Design document of the cleanroom. Calculated
cleanroom j in the project factory k
Airflow rate of project displacement g
Input on "MPS
AFRep) ventilation air conditioning unit(s) supplying - m’ls Design document or specification document of the displacement ventilation air conditioning unit. ; "
€ 1 " (input_separate)
air to cleanroom j in the project factory k
Discharge pressure of reference mixing
Parejk ventilation air conditioning unit(s) supplying 1,200.00 Pa Hearing survey with manufacturer of mixing ventilation air conditioning unit. Default value
air to cleanroom j in the project factory k
Discharge pressure of project displacement Inout on "MPS
Papujk ventilation air conditioning unit(s) supplying - Pa Design document or specification document of the displacement ventilation air conditioning unit. np o
€ 1 " (input_separate)
air to cleanroom j in the project factory k
Verjk NOUTe e S e, - m® Design document of the cleanroom. vaut W "
factory k (input_separate)’
N & s @ T e iy Multiple documents published on the web. Input on "MPS
Tentjx e CEaeET) ] e e Es f:;o K - times/h The default value is i from the table to the airborne particulate cleanliness | (input_separate)”
J proj Y class required for the cleanroom. Select from default values
Nelec Power generation efficiency -|% Specification of the captive power generation system provided by the manufacturer
In order of preference:
1) values provided by the fuel supplier;
NGV Net calorific value of consumed fuel |GJ/mass or|2) mez by the project partic
weight 3) regional or national default values;
4) 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 order of preference:
1) values provided by the fuel supplier;
L 2) by the project partici
EFuel CO, emission factor of consumed fuel -|tCO,/GJ 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.

Table3: Ex-post calculation of CO, emission reductions
CO; emission reductions

Monitoring Period

1/Aprili201

31/December/2017 2,380|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

(Data used evidence such as invoices)

Option C

Based on the actual using

(Data used: measured values)




Monitoring Spreadsheet: JCM_TH_AMO006_ver01.0
Reference Number: TH003

Table 4: Ex-post calculation of reference emissions

Parameters Ex-post calculati ’
Identification numbers monitored ex Project-specific parameters fixed ex ante X-post cal cu.a ',0" ©
reference emissions
post
Parameters i Jj k ECrypvijkp EFeiec EFeiec EFeiec EFeiec AFRRex AFRpy,jx Parejx Papyjx Verjk Teentjk REip
The amount of Disthr
power Airflow rate of Discharge pressurg -
P corstmetenby [For grid [ReCEID RIS [For captive . project OESTIDE project Number of times
Identification the project - o Airflow rate of mixing |, . L
T ’ . " electricity] o o electricity] L L . o . L . displacement Volume of the of ventilation Reference emissions of the
number of the M CO, emission CO, emission o mixing air air air o N L . L o
Description o N CO, emission CO, emission = ” . P ; P air jin  |required for the |reference mixing ventilation
displacement number of the number of the | ventilation air factor for factor for unit(s) 1 unit e——_— A oh " o o
of data L . e—— . |factor for factor for 5 R 7 5 P s A conditioning the project cleanroom in  |air conditioning unit i during
ventilation air cleanroom factory unit consumed consumed air to cleanroom j in the i supplying air to |unit(s) supplying " . N :
Fro ’ oh n P e consumed 5 e o unit(s) supplying |factory k the project the period p
conditioning unit iin J electric lectricity Al project factory k cleanroomj in  |air to cleanroom i s factory k
of the project iy Option a Option b Y the project j in the project o 5 y
A Jj in the project
factory k during factory k factory k T
. factory k
the period p
Units - - - MWh/p tCO,/MWh tCO/MWh tCO,/MWh tCO/MWh m’ls mls Pa Pa m® times/h tCO/p
A-4P11 .
BR2 10k(12unit) BR2 10k building2 64.0 0.566 0.000 0.000 |- 42.71 24.50 1,200.00 208.00 3844.00 40 364.33
A-4P12 "
BR3 1K(34unit) BR3 1K building3 248.9 0.566 0.000 0.000 |- 158.44 69.42 1,200.00 247.00 7130.00 80 1,563.43
A-4P13 "
BR3 10k(35unit) BR3 10k building3 2174 0.566 0.000 0.000 |- 75.78 71.46 1,200.00 208.00 6820.00 40 753.44
4 0.56¢ .000 0.000 |- 0f 0. ,200.0 0.00 .0 0 .0
0.56 .000 0.000 |- 0 0.00 ,200.0¢ 0.00 .0 0 .0
0.56¢ .000 0.000 |- 0f 0.00 ,200.0 0.00 .0 0 .0
0.56 .000 0.000 |- 0 0.00 ,200.0¢ 0.00 .0 0 .0
. 8 0.56¢ .000 0.000 |- 0f 0.00 ,200.0 0.00 .0 0 .0
e 9 0.56 000 0,000 |- 0 0.00 200.0 0.00 0 0 0
o 0.56¢ .000 0.000 |- 0f 0.00 ,200.0 0.00 .0 0 .0
0.56 .000 0.000 |- 0 0.00 ,200.0¢ 0.00 .0/ 0 .0/
0.56 .000 0.000 |- 0f 0.00 ,200.0 0.00 .0 0 .0
0.56 .000 0.000 |- 0 0.00 ,200.0¢ 0.00 .0 0 .0
4 0.56¢ .000 0.000 |- 0f 0.00 ,200.0 0.00 .0 0 .0
0.56 .000 0.000 |- 0 0.00 ,200.0¢ 0.00 .0 0 .0
0.56¢ .000 0.000 |- 0f 0.00 ,200.0 0.00 .0 0 .0
0.56 .000 0.000 |- 0 0.00 ,200.0¢ 0.00 .0 0 .0
8 0.56¢ .000 0.000 |- 0f 0.00 ,200.0 0.00 .0 0 .0
9 0.56 .000 0.000 |- 0 0.00 ,200.0¢ 0.00 .0 0 .0
0 0.56¢ .000 0.000 |- 0f 0.00 ,200.0 0.00 .0 0 .0
Total| 5 5 5 s 5 s 5 s 5 5 5 s 5 2,681.21

Table 5: Ex-post calculation of project emissions

Parameters
monitored ex Project-specific parameters fixed ex ante
post

Ex-post calculation of
project emissions

Parameters i j ECrypvijkp EFeiec EFeiec EFeiec
The amount of
power
consumption by For grid [For captive [For captive [For captive
Identification . o fgleroiect electricity] v vl v Project emissions of the
number of the il CO, emission CO, emission CO, emission K .

5 o N CO, emission project displacement
displacement number of the number of the ventilation air factor for factor for factor for factor for ventiation air conditioning
ventilation air |cleanroom factory jtioning unit . consumed consum consumed ]
conditioning unit i in cleanroom j |coNsuM ici lectricity ici 9 fhe period p

of the project electricity Option a Option b Option ¢
factory k during
the period p
- - - MWh/p tCO,/MWh tCO/MWh tCO/MWh tCO,/MWh tCO./p
63.96 0.56¢ .000 0.000 |- 36.22
248.92 0.56 .000 0.000 |- 140.9¢
217.43 0.56¢ .000 0.000 |- 123.1
4 0.00 0.56 .000 0.000 |- .0
0.00 0.56¢ .000 0.000 |- .0
0.00 0.56 .000 0.000 |- .0
0.00 0.56¢ .000 0.000 |- .0
0.00 0.56 .000 0.000 |- .0
0.00 0.56¢ .000 0.000 |- .0
0.00 0.56 .000 0.000 |- .0
0.00 0.56¢ .000 0.000 |- .0
0.00 0.56 .000 0.000 |- .0
0.00 0.56¢ .000 0.000 |- .0
4 0.00 0.56 .000 0.000 |- .0
0.00 0.56¢ .000 0.000 |- .0
0.00 0.56 .000 0.000 |- .0
0.00 0.56¢ .000 0.000 |- .0
0.00 0.56 .000 0.000 |- .0
0.00 0.56¢ .000 0.000 |- .0
0.00 0.56 .000 0.000 |- .0/
Total| E - E - E 300.3




Monitoring Spreadsheet: JCM_TH_AMO006_ver01.0
Reference Number: THO03

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

Emission reductions during the period p N/A 2,380.84 tCO,/p ER,

Reference emissions during the period p N/A 2,681.20 tCO,/p RE,
Reference emissions during the period p N/A 2,681.20 tCO,/p RE,
Project emissions during the period p N/A 300.36 tCO,/p PE,
Project emissions during the period p N/A 300.36 tCO,/p PE,

[List of Default Values]

ISO 14644- | FED-STD- T
o vent,j,k
Number of times of ventilation required for the 120 209E
cleanroom Class 6 1,000 80
Class 7 10,000 40

Discharge pressure of reference mixing ventilation air conditioning

. 1,200 Pa
unit




