Monitoring Spreadsheet: JCM_TH_AM002_ver02.0

Reference Number: TH004

Monitoring Report Sheet (Input Sheet) [For Verification]

Table 1: Parameters monitored ex post

(a) (b) () (C)] (e) ® ()] (h) (i) () (k)
Mornitoring | Monitoring | p, -, oters Description of data Monicored (N syl (bcnicorinal[fScurcech Measurement methods and procedures. Mogitorino} gothey
period | point No. Values option data frequency | comments
Data s 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 air compressor.
2) Meter is certified in compliance with national/international standards on
electrical power meter.
- Measuring and recording: Inouton
010412017 - Power consumption of project air Monitored | 1) Measured datais recorded and stored in the measuring equipments. RS
311212017 (1) [EChup :umpressurr during the period - MWhp  OptionC | itn 52‘; fl?ecorded data s checked is integrity once a month by responsible | Continuously |00
- Calibration: ate)
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.
D Em ANl Gl (T mass or Data is collected and recorded from the invoices by the fuel supply
- @  |FCrp power generation during - ) - - R R
bt weight/p company.
monitoring period p
Datais 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 air compressor.
2) Meter is certified in compliance with national/international standards on
The amount of electricity e';?;:j:lﬁf" d"r::::dmg‘
- (3)  |EGe, gH}zdraled during the monitoring - [Mwhip - - 1) Measured data is recorded and stored in the measuring equipments. - -
period p 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) (€) (e) ®
Parameters Description of data Ef/"a’l'l‘fe':d Source of data Other comments
{For grid lectricity] The most recent value available at the time of validation is applied and fixed for the monitoring period
EF oo (GO, bmission factorfor consumed electricity 0.566 [tCO,/MWh |thereafter. The data is sourced frum "Grid Emission Factor (GEF) of Thailand", endorsed by Thaland
Gas unless otherwise instructed by the Joint Committee.
[For captive electricity]
EFeiec CO; emission factor for consumed electricity 0.000 [tCO,/MWh |Power generation efficiency obtained from manufacturer's specification. Calculated
Option a
[For captive electricity] ) . ’ ’
o " The power generation efficiency calculated from monitored data of the amount of fuel input for power
EFgec CO; emission factor for consumed electricity 0.000 [tCOMWh for v the ot of loctiohy genorstad. Calculated
Option b
[For captive electricity] [Captive electricity with diesel fuel]
In case the captive electricity generation system CDM approved small scale methodology: AMS-1.A.
meets all of the following conditions;
EF . - The system is non-renewable generation - |tco/Mwh |[Captive electricity with natural gas]
system 2006 IPCC Guidelines on National GHG Inventories for the source of EF of natural gas.
- Electricity generation capacity of the system CDM Methodological tool "Determining the baseline efficiency of thermal or electric energy generation
is less than or equal to 15 MW systems version02.0" for the default efficiency for off-grid power plants.
Specific power (SP) of reference air ’ ’ Input on "MPS
SPrescs ! " - min/m® ;
RE o Sompressor junder the speciiclconditions KW-min/m® |Selected from the default values set in the methodology (input. separate)”
o Specific power (SP) of project air compressor i Wiy of project air i prepared for the quotation o factory test data by |Input on "MPS
2 under the project specific conditions . min/m™ | anufacturer (input_separate)"
B Discharge pr of project air i (Gaug of project air i prepared for the quotation o factory test data by |Input on "MPS
(D under the project specific conditions . pressure) | manufacturer (input_separate)”
- Suction temperature of project air compressor i o of project air i prepared for the quotation o factory test data by |Input on "MPS
&3 under the project specific conditions - manufacturer (input_separate)"
Number of compression stages of project air - o . Input on "MPS
m, e = | Catalogues or specifications of project air compressor i (i, Sopata)’
Calculated with the following equation;
SPPJ,50,i = SPPJ,i X(Ts,PJ,50,i/Ts,PJ,i) x [(Pd,PJ,5c.i / Ps,PJ.sc,i){(k-1)/mik} - 1]/ [(PAPJ.i +
0.101) / (Ps.PJ,sc.i)){(k-1)/mik} - 1]
k: Heat capacity ratio (Dried Air) = 1.4
mi: number of stages of project air
Ps,PJ,i: Suction pressure of project air compressor i under he project specific conditions [MPa(abs)]
(Default value s set at atmospheric pressure = 0.101[MPa(abs)])
o Specific power (SP) of project air compressor i \W-minj®|PS/PJ,S.: Suction pressure of project air compressor | under the specific conditions [MPaabs)]
R calculated under the specific conditions . MIN/M™ | (Default value is set at atmospheric pressure = 0.101[MPa(abs)])
Ts,PJ,i Suction temperature of project air compressor i under the project specific conditions [K]
(Value from the product catalogue or manufacturer's specification)
Ts,PJsc,i: Suction temperature of project air compressor i under the specific conditions [K] (Default
value is set at 293.0[K])
Pd,PJ.i: Discharge p of project air i [MPa(Gauge pressure)] (Value from the
product catalogue or manufacturer's specification)
: Discharge pressure of project air compressor i under the specific conditions [MPal (=
0.101[MPa(abs)] + 0.7 [ ige pressure)] = 0.801[MPa(abs)]
Netc Power generation efficiency - % of the captive power generation system provided by the manufacturer
In order of preference:
1) values provided by the fuel supplier;
NCVius Net calorific value of consumed fuel o |G | B G S E g
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;
EFie €O, emission factor of consumed fuel e |leemy  |B)EECTE D EE R R
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
[ Units
38 |tCOlp
itoril option]
[Option A [Based on public data which is measured by entities other than the project (Data used: publicl data such as statistical data and icati ]
[Option B ased on the amount of which is measured directly using measuring (Data used: evidence such as invoices) |
[Option C_[Based on the actual using measuring (Data used: measured values) |




Parameters monitored ex post

Project-specific parameters fixed ex ante

Monitoring Spreadsheet: JCM_TH_AMO002_ver02.0
Reference Number: TH004
Ex-post calculation of emissions

Parameters [

ECpyip FCeyp EGpyp EFgec EFgec EFgec EFgec SPRE sci SPpyi Papyi Tspui m; SPpysci Nelec NCViel EFpuel RE;p PE;, ER;p
. . - Specific power|Discharge Suction Specific power
Power ;I:;el ia:]m&ufr;t rOf The amount of |[For grid gz&?iiﬁ“;e gz&?iiﬁ“;e [For captive (Ssp;;: g'fc power (SP) of project pressure of  |temperature of Nl (SP) of project Reference Project Emissions
Project consumption P! electricity electricity] S S electricity] . air project air project air y air " . i |emissions of emissions of reductions by
h N . |power o CO; emission |CO, emission o reference air . . . |compression . |Power Net calorific |CO, emission . N . ) N 2
air of project air " generated CO; emission CO; emission . |compressor i |compressori |compressor i compressor i . project air project air the project air
. |generation q factor for factor for compressor i stages of generation value of factor of q . "
compressor compressorl i durlng the factor for d d factor for R under the under the under the et el calculated ffici d fuel d fuel compressorl . compressorl . compressorl .
No. during the 9 monitorin d et S et S d o roject roject roject ) ;. |under the efficiency consumed fuef|consumed fuell 4 ing the period|during the period|during the period
'ng monitoring ' g |consume electricity electricity gopsume specific project project project compressor i T g the pf g the pf g the pf
period p Bencdln period p electricity Option a Option b electricity TS pecifi pecifi pecifi specific P P P
conditions conditions conditions conditions
L MWhip ESL MWhip {CO/MWh  [tCO/MWh  [tCO/MWh  [tCO/MWh  |kW-min/m®  |KW-min/m® ’;’:::ﬁ:“ge K L KWeminm® 1% %;;:ss o ico,GJ tCO,p tCO,/p tCO,/p
1 480.3 - - 0.56 0.000 0.000 - 6.00 5.77 0.75 293.2 2 5.58 - - - 292.64 272.05 20.59
2 422.7 - - 0.56 0.000 0.000 - 6.00 5.77 0.75 293.2 2 5.58 - - - 257.57 239.44 18.12
3 - - 0.56 0.000 0.000 - 0.00 0.00 0.00 0.0 0 DIV/0! - - - 0.00 0.00 0.00
4 - - 0.56 0.000 0.000 - 0.00 0.00 0.00 0.0 0 DIV/0! - - - 0.00 0.00 0.00
5 - - 0.56 0.000 0.000 - 0.00 0.00 0.00 0.0 0 DIV/0! - - - 0.00 0.00 0.00
6 - - 0.56 0.000 0.000 - 0.00 0.00 0.00 0.0 0 DIV/0! - - - 0.00 0.00 0.00
7 - - 0.56 0.000 0.000 - 0.00 0.00 0.00 0.0 0 DIV/0! - - - 0.00 0.00 0.00
8 - - 0.56 0.000 0.000 - 0.00 0.00 0.00 0.0 0 DIV/0! - - - 0.00 0.00 0.00
9 - - 0.56 0.000 0.000 - 0.00 0.00 0.00 0.0 0 DIV/0! - - - 0.00 0.00 0.00
10 - - 0.56 0.000 0.000 - 0.00 0.00 0.00 0.0 0 DIV/0! - - - 0.00 0.00 0.00
11 - - 0.56 0.000 0.000 - 0.00 0.00 0.00 0.0 0 DIV/0! - - - 0.00 0.00 0.00
12 - - 0.56 0.000 0.000 - 0.00 0.00 0.00 0.0 0 DIV/0! - - - 0.00 0.00 0.00
13 - - 0.56 0.000 0.000 - 0.00 0.00 0.00 0.0 0 DIV/0! - - - 0.00 0.00 0.00
14 - - 0.56 0.000 0.000 - 0.00 0.00 0.00 0.0 0 DIV/0! - - - 0.00 0.00 0.00
15 - - 0.56 0.000 0.000 - 0.00 0.00 0.00 0.0 0 DIV/0! - - - 0.00 0.00 0.00
16 - - 0.56 0.000 0.000 - 0.00 0.00 0.00 0.0 0 DIV/0! - - - 0.00 0.00 0.00
17 - - 0.56 0.000 0.000 - 0.00 0.00 0.00 0.0 0 DIV/0! - - - 0.00 0.00 0.00
18 - - 0.56 0.000 0.000 - 0.00 0.00 0.00 0.0 0 DIV/0! - - - 0.00 0.00 0.00
19 - - 0.56 0.000 0.000 - 0.00 0.00 0.00 0.0 0 DIV/0! - - - 0.00 0.00 0.00
20 - - 0.56 0.000 0.000 - 0.00 0.00 0.00 0.0 0 DIV/0! - - - 0.00 0.00 0.00
Total - - - - - - - - - - - - - - - - 550.21 511.49 38.71




Monitoring Spreadsheet: JCM_TH_AMO002_ver02.0
Reference Number: THO04

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

Emission reductions during the period p N/A 38.71 |tCO,/p ER,
Reference emissions during the period p N/A 550.21 |tCO,/p RE,
Reference emissions N/A 550.21 |tCO,/p RE,
Project emissions during the period p N/A 511.49 |tCO,/p PE,
Project emissions N/A 511.49 |tCO,/p PE,

[List of Default Values]

SPre s = 55 kW 5.73 -
SPre s = 75 kW 6.00 -
SPresei = 110 kKW 5.67 -
SPre s = 132 kW 5.84 -
SPre s = 145 kKW 6.14 -
SPge s = 160 kW 5.65 -
SPge oo = 200 kKW 5.49 -




Monitoring Report Sheet (Input Sheet) [For Ve

Table 1: Parameters monitored ex post

(a) (b) (c)

Monitoring | Monitoring Parameters

Description of data

period point No.

01/04/2017 Power consumption of
project chiller i during the

period p

(1) ECeyip

31/12/2017

(e)
Monitored
Values

(U}

Units

MWh/p

Monitoring Spreadsheet: JCM_TH_AMO003_ver01.0

()] (h)

Monitoring | Source of
option data

(i)

Measurement methods and procedures

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
equipments.

2) Recorded data is checked its integrity once a month by
responsible staff.

- 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.

Monitored

Option C data

Reference Number: TH004

i) ()
Monitoring Other
frequency K comments

Input on
"MRS
(input_sepa
rate)"

Continuously

The amount of fuel input for
power generation during
monitoring period p

FCeyp

mass or
weight/p

Data is collected and recorded from the invoices by the fuel supply
company.

The amount of electricity
generated during the
monitoring period p

EGry;

MWh/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.
- Measuring and recording:

1) Measured data is recorded and stored in the measuring
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)

Parameters

Description of data

(c)
Estimated
Values

(d)

Units

(e)

Source of data

(U}

Other comments

[For grid electricity] The most recent value available at the time of validation is applied and fixed for the
EF e CO, emission factor for consumed 0.566 |tCO,/MWh mor!ltorlr:g period thereaﬂel:, Thegata is sourced from “Grid Emlislon Fac?or (GEF) of
Jectricity Thailand”, endorsed by Thailand Gas unless
E otherwise instructed by the Joint Committee.
[For captive electricity]
[EEHe. ;:ét::i'::s'on fecorforonsunes 0.000 |tCO,/MWh |Power generation efficiency obtained from manufacturer's specification Calculated
Option a
[For captive electricity]
EF e CO, gmlsslon factor for consumed 0.000 |tCO,MWh The power . fro'm' data of the amount of fuel input Calculated
electricity for power generation and the amount of electricity generated
Option b
For captive electricit " T aerTi o
En casspths captive zllsctricity [Captive electricity with diesel fuel]
e e S e Al G CDM approved small scale methodology: AMS-1.A.
EF oo fo]::wingtconfiitions: 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:le"; Lcit ti ity of th CDM Methodological tool "Determining the baseline efficiency of thermal or electric energy
s-ystz::nr:gllisg:tnh:: :)Orne:ig?z)"l 5° Mv: 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
e project chiller i set under the project a h ; .
e @i Celsius (input_separate)'
Ol{tput_chllled patey temgerature (.)f ERsct degree Specifications of project chiller i prepared for the quotation or factory acceptance test data by |Input on "MPS
Tenilled-outi chiller i set under the project specific = a - N -
condition Celsius manufacturer (input_separate)'
COPxge,; oo r.Ef.erE"CE illlzr u"der.t.he - - Selected from the default values set in the methodology 'T‘p“‘ SnRMES 9
(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
R specific conditions manufacturer (input_separate)"
n Memf] Calculated with the following equation;
COPpye ﬁgztg;g::ﬁgnﬂ‘iii: i ;Zﬁ‘:':‘;i;;‘lii’s - - |COPPU.tc,i= COPPJ,i x [(Tcooling-out,i - Tchilled-out,i + TDchilled + TDcooling) + (37 - 7 +
9 temp! TDchilled + TDcooling)]
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;
NCViye Net calorific value of consumed fuel - GJlmgss 2) me_asurement py oprolect pam':,'pams:
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.
In order of preference:
1) values provided by the fuel supplier;
EFe CO, emission factor of consumed fuel - tCO,/GJ 2) megsurement Py isloioiect partlc.lpants:
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

of CO,

CO, emission reductions

1/April/2017 - 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: TH004

Parameters monitored ex post Project-specific parameters fixed ex ante Ex-post calculation of emissions
GEICWECIEN Chiller 7 ECpyip FCryp EGp, EFgec EFeiec EFeiec EFeiec Toooling-outi Tenineg-outi COPge; COPp,; COPp,y o, Nelec NCViyel EFfel RE;, PEi, ER;p
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-1/1 609.5 - - 0.566 0.000 0.000 |- 37.0 7.0 5.69 6.15 6.15 - - - 3731 345.20 7.91
2 (U-R-2/1 637.1 - - 0.566 0.000 0.000 |- 37.0 7.0 5.69 6.15 6.15 - - - 390.02 360.84 9.17
3 (U-R-3/1 4411 - - 0.566 0.000 0.000 |- 37.0 7.0 5.69 6.15 6.15 - - - 270.0: 249.83 0.20
4 - - 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 - - - - - - - - - - - - - - - 1,033.16 955.88 77.28




Monitoring Spreadsheet: JCM_TH_AMO003 ver01.0
Reference Number: TH004

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

Emission reductions during the period p N/A 77.28 tCO,/p ER,

Reference emissions during the period p N/A 1,033.16 tCO,/p RE,
Reference emissions during the period p N/A 1,033.16 tCO,/p RE,
Project emissions during the period p N/A 955.88 tCO,/p PE,
Project emissions during the period p N/A 955.88 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




