Monitoring report of projects/programs to reduce emissions and increase sink performance
Template Version v4.0 / January 2023

5002 Monitoring Report of Bangkok E-bus Program

Monitoring period from 01.10.2022 to 31.12.2022

Document version: ] )
Dae:  oiseptember202s
Monitoring period (cycle) st monitoring period
Requested emission reductions | {1,916 tonnes of COeq from 01.10.2022 - 31.12.2022;
Account name and account  Thailand Voluntary Emission Reduction Program: T-VER |
number in the Emissions i !
;Trading Registry (EHR) * 1. PoA 01: Bangkok Metropolitan Area E-Bus Zone 1 and 2

version 4 (registered with T-VER as PoA no. 333)

2. PoA 02: Bangkok Metropolitan Area E-Bus Zone 3 and 4
version 4 (registered with T-VER as PoA no. 334) !

Details of Acquiring Entity

éAccount name: Stiftung Klimaschutz und CO2-
Kompensation KI1iK

Account number: CH-100-1096-0

_______________________________________________________________________________________________________________________

———————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

Date Qualification decision Date of registration as compensation project abroad with
: ‘The Federal Office for the Environment (FOEN),
‘Switzerland is 27 February 2023

Date of registration PoA 01 and PoA 02 under T-VER is

28 March 2023
Date o dates of revalidation(s) N/A T
Crediting period (current) 01102002 31122030 |
Date and version of the valid ~ MADD: :
:project/ program description 'Operation of e-buses on privately owned, scheduled public

bus routes in the Bangkok Metropolitan area by Energy
/Absolute version 5.3

PoA-DD: :
1. PoA 01: Bangkok Metropolitan Area E-Bus Zone 1 and |
2 version 4 (registered with T-VER as PoA no. 333) '

1 In the following, the term "emission reduction" is also understood to mean the increased storage of carbon. For reasons of better
readability, both concepts are not mentioned unless a distinction is explicitly necessary.

2 Certificates are issued to this account, cf. Art. 13 para. 1 COz -Ordinance.



Monitoring report of projects/programs to reduce emissions and increase sink performance

2. PoA 02: Bangkok Metropolitan Area E-Bus Zone 3 and
4 version 4 (registered with T-VER as PoA no. 334)

----------------------------------------------------------------------------------------------------------------------

Apphcant (company)? Energy Absolute Public Company Ltd.

Name, firstname  Mr. Norasak Suphakomtanakit |
Street,no. 16th floor, AIA Capital Center Building 89
' Ratchadaphisek Road, Dindaeng Bangkok
Poscode.place | 0400
Tl ie6(0)22482488.:92 (ext 19518) |
E-mail address norasak sup@energyabsolute.co.th

----------------------------------------------------------------------------------------------------------------------

PrOJect developer (company) Carbon Coordinating Managing Entity (Co) Ltd., Thailand '
(100% owned by South Pole Group) '

———————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

Name, first name Mr. Renat Hewberger
Contact person for queries X yes

(instead of applicant)? EI:l no

Tel 66022193791
‘E-mail address registries@southpole.com

_______________________________________________________________________________________________________________________

3 Note: Should the applicant change during the course of the project, this must be communicated to the FOEN in writing.



Monitoring report of projects/programs to reduce emissions and increase sink performance

Table of Content

Page

I FOrmal INFOTMAtION «..cc.eouiriiiiiitiititetc ettt ettt et ettt s b e b b s a ettt e et e st ebeebesbenaea 4
1.1 Adjustments in the report compared to the project/program description or earlier monitoring reports................... 4

1.2 FARSs that apply t0 thiS MONILOING TEPOIL........oveurrerrerreerrirrierrieeeseassessesssesssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssnes 5

2 Details Of the PrOJECt/PIOZIAIMN .......cvieeieiieiiereieiereete st ete ettt e e ste e e e st essesseesesseessesseenseesseseensenseensensennes 6
2.1 Description Of the PrOJECUPIOZIANL .........ovvurereeeereeereeseeessessessssseessssssssssssssssssssssssssssssssssssssssssssssssessssssssssssssssssessssssssnes 6

22 Implementation Of the PrOJECY/PIOGIAIMN..........c.everrveriereerrirreersieeessessesssssesssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssnns 8

22,1 TOMPOTAL ASPECLS......veorveererreereeseeeseaseessesssessssssssssssssssessssssssssssssesssssssssssssssssssssssssssssssssnsssssssssssssssssssssessssssssssssssssssssessssssssnns 8

2.2.2  Content aspects: Projects in the program and fulfilment of the admission criteria................ 9

23 Location and SYSteM DOUNGALY ............everrurreerrrrieresreesisnesssssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 21

24 TECHNOIOZY USCA .....ceorvvrrerrieiereiereeeeeseieeessiesssessssssssssssssssessssssssssssssssssssessssssessssssssssessssssessssssssssssnsssssssssssssssssssssesssssnsses 30

3 Differentiation from climate or energy policy instruments and avoidance of double counting .................... 33
31 GIAILS.ceueereeeeseceeseeeeseeessseeeseesseessssesssseces st s ebs e b s R e R R AR AR R AR e 33

3.2 Distinction from companies that are exempt from the CO2 18VY ........c.vuerrerinrenrennineereinsirnisssesseesesssssesessseeseens 33

3.3  Double counting due to other compensation for ecological added valte..............covreerrrrrerrenrennrnrereensieeereeseeneens 33

4 Implementation MONIEOTINE. ......ccveeverriereeteeteeeteteetesteetesseseessessseseessesseessesseessesseassesseansesneessesssessesssessesssens 35
4.1  Detection method and data COIECHOMN..........cuuevumeruremieeerieriseeereiereeieeissesseeieesseesssessesssessssssesssessaesssesssessessasessne 35

42 Formulas for calculating the ex-post emission reductions aChIEVE .............covureerrereerrereerrinserssneesesessesssessessessenes 35

43 Parameters and dat COIECHOM. .......cuuueeumeeumremerierieciateeesieeesseeese st essessessee s sssessse s ssse s sesesesessesssessns 35

43,1 FIXCA PATAIMICIETS .....eovveveereerrerreeresesessssesssesesssesssssssssssssssssesssssssssssssessessssssssssssssssessesssssssssssssssssssssssssssssssessssssesssssssssssan 35

4.3.2 Dynamic Parameters and MEASUIEA VALUES............c.orurrerreerieereriesiensessssnsssssssssssssssssssssssssssssssssssssssessssssssssssssssssssssan 37

4.3.3 Plausibility check of dynamic parameters or measured VAIUES............oo.evureerrureenrereenseneensensssssssssssssessssssssssssssnns 39

434 Examination Of iNfIUENCING fACIOLS ........cvuurverereerririerrieeisseeeiseees ettt sssesssssss s s sssssssssssssssssessssssesssssssssssssssans 41

44 Special feattres Of MONILOTINE ..........v.everrereeerresreersisesesssesssssssssssssssssssssssssssssssssssesssssssssssssssssssssssssssssssssssssssssesssssssssssssns 42

4.5 SCICNHTIC NONITOIING. .......cverereererreereeseeeseesesssesssssssssssssssssssssssssssssssessssssesssssssssssssessessssssssssssssssssssssssssssssssssssesssssssssssssns 42

4.6  Process and management Structure, reSPONSIDIIILIES ...........everrverrerrrerresnesnreneesessesssesssassssssesssssssssssssessssssssssssssssssssssnns 42

A7 PLOZIAM SIUCIUTE ......ocvuvrericieteeeiseisetsesseisetsessessebssssessessessessessesssssessesssssssssssesssssesssssssssssesssssssssssesssssssnsssesssssssssessssnes 42

5  Ex-post calculation of eligible emiSsion rEAUCHIONS .........ceeeeriieieriieiiriieieeeete st eee e ae e eeseee e seae e eeeenes 43
5.1  Calculation of the achieved emiSSiON TEAUCHONS..........cc.euemeeureemmermerseeieciseiaeessesseesseseesssessssesssesssesssecssssssesssecsns 43

52 TMPACE AISIIDULION ...oovevveoreecerrieseeeieseee et sesssssessssssessesssesssssssssssssssssssssssssssssssassssssssssssssssessssssesssessssssssssssssasssnsasesnnss 44

5.3 OVRIVIEW ..uetriireeneeieeineetseissessesuseesae e s sise s e ss st s e ssse e e e b bbb bbbt et 44

6  Emission reductions and significant Changes............ccceeveriirieniieiieniieiee et 45
6.1  Comparison of ex-post achieved and ex-ante expected emiSSion rEAUCHONS ...........evereverreererresreeseesseessesessssseneeens 45

6.2  CompariSOn Of COSS ANA TEVEIUES ...........vuererereeresressessresssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssssssssssssssssssssassssess 46

6.3  Comparison of planned and deployed technology and teChNIqUES ...........v.rververrerrrenrernrersereeeseeseessesseesseseesssseseeees 46
AATINIEX ..ottt ettt et ettt st et a et e a et a e a e R a e e Rt sh e s e e he bt ea st eas et eas et ees e bt ennesaeennes 48



Monitoring report of projects/programs to reduce emissions and increase sink performance

1 Formal information

1.1  Adjustments in the report compared to the project/program
description or earlier monitoring reports

Yes
1 No
L Yes
No
Monitoring report | Chapter in Description of the adaptation
in which which the
adaptation took adaptation
place took place
1. Monitoring MADD The specification of Li-ion battery capacity has changed
(from 01.10.2022 Chapter 1.2.2 from >150 kWh for each e-bus within the program to >120
to 31.12.2022) Table 2 kWh. This is due to an implementation assessment during
the operation showing that a battery with the capacity of
120 kWh is sufficient to operate on the bus routes that are
Annex 1 part

A1.2 Table A2

not long distance. Hence, the Program operator considers
it to be appropriate to execute this change.

The modified specification of battery capacity has been
notified and accepted by T-VER registries.

2. Monitoring
(from 01.10.2022
to 31.12.2022)

MADD

Chapter 3.1.1
Table 6

Roles and responsibility of Charging station operator:

The charging station network is managed by Energy
Mahanakorn Co., Ltd. (EA Anywhere Brand). However,
at the bus terminal station, Thai Smile Bus has signed a
service agreement contract with Auto Bus Service Co.,
Ltd. to operate and service each of the charging stations.
Auto Bus is also responsible for data collection of the e-
buses’ electricity consumption at each bus terminal.

3. Monitoring
(from 01.10.2022
to 31.12.2022)

MADD

Annex 1 part
Al.2 Table A3
and A4

Details of e-bus routes in CPA1 in PoA1 and PoA2;

The locations of bus terminals for each bus route have
been modified from the MADD due to the
appropriateness and readiness of each bus terminal. Refer
to section 2.1 of this monitoring report for further details.
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Monitoring report | Chapter in Description of the adaptation

in which which the

adaptation took adaptation

place took place

4. Monitoring MADD 1. The electricity bill from the charging station does

(from 01.10.2022 not reflect the electricity consumption for each

t0 31.12.2022) Annex 1 part operational bus route. Since the glectricity bill only
A3.2 Table reﬂegts the eilectrlf:lt‘y consumption of t‘he e-bqs
Al6 terminal stations, it is not possible to differentiate

the electricity consumption into different bus routes.
Hence, only recorded data of electricity
consumption shall be used.

2. The average Specific Fuel Consumption (SFC) of
NGV buses is based on the data collected from available
NGV buses operating on 35 routes during this monitoring
period.

1.2 FARs that apply to this monitoring report

FAR

N/A
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2 Details of the project/program
2.1  Description of the project/program

The Bangkok E-Bus Program (“the Program”) operates on the public transport routes of Thailand.
The Program was developed by the Energy Absolute Public Company Limited (“EA”) that
develops business operations using biodiesel, then moves to renewable energy power plants and
businesses that involve other technologies. They strive to meet future energy demand by placing
great importance on clean energy, safety and environmentally friendly operations.

The Program has enhanced the capability for developing public transportation projects in
Thailand and for contributing to a low-carbon society. Thus, the project replaced Thailand’s
conventional mode of public transport of internal combustion engine vehicles (ICEVs) by the
adoption of electric vehicles (EVs). As a result, it will also consequently reduce the energy
consumption of, and GHG emissions from, public transport.

In this regard, the Company has cooperated with bus service providers licensed by the
Department of Land Transport (DLT) to replace the ICE buses with electric buses (e-buses).
During this monitoring period from 01.10.2022 to 31.12.2022, one participating bus operator,
namely Thai Smile Bus Co., Ltd. (“TSB”), acted as the focal point for data collection, in
cooperation with other private bus companies that have mutually signed agreement contracts
with TSB. The project covers the management and operation of bus routes operated by TSB in
the Bangkok Metropolitan area, which was divided into four zones by the DLT in 2019. The
DLT has categorised the bus routes in relation to the zones in which they operate, starting with
1-xx, 2-xx, S-xx*, 3-xx and 4-xx. This categorisation is shown in

Figure 1, and route S-xx is considered in the same group as routes 1-xx and 2-xx. The Program
comprises e-buses and its licensed bus routes in group activities based on the purchase date and
operating date in line with the allocation plan of e-bus operators.

uRAnEznTIIMIAIUANMTYUdIIURNA Al 7/2562 wiaduil 5 mnpau 2562

Figure 1: Zoning areas of the Bangkok Metropolitan area®

4 S-xx are the bus routes going to Suvarnabhumi international airport which is included in PoA 01.
5 Source: Resolutions of the Meeting of Central Land Transport Control Board No. 7/2019 on 7 July 2019
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Table 1 provides key milestones during this monitoring period since the first purchase
agreement of the e-buses until the approval and registration of the Program under the T-VER
standard. These milestones demonstrate the timeline of program implementation alongside the
approval Mitigation Activity Design Document: MADD version 5.3 (“MADD?”).

Table 1: Project Timeline after MADD validation

References/evidence
29.09.2022 Submission of validated MADD to | Hard copy of validated MADD to
FOEN FOEN via post
01.10.2022 Data have been monitored and | Data collection from TSB (bus
collected operator)
First round of comments from FOEN:
25.10.2022 FOEN review and feedback “5002-Kommunikation mit PE-24-10-
22 22-25-26”
05.12.2022 MADD approved Authorization statement by FOEN; ref:
Annex 1
LoA document no. 1006.4/2810 issued
08.02.2023 Thailand’s Letter of Authorization | by Office of Natural Resources and
R (LoA) issuance Environmental Policy and Planning
(ONEP); ref: Reference 1
Registration of MADD along with
authorisation statement on FOEN
website:
Switzerland’s LoA issuance and | https://www.FOEN.admin.ch/FOEN/e
27.02.2023 MADD registration with The | n/home/topics/climate/info-
o Federal Office for the | specialists/reduction-
Environment (FOEN) measures/compensation/abroad/register
ed-projects-
abroad.html#accordion 702415665168
3753018405
: Registration of PoA 01° and PoA 02’
28.03.2023 f:‘fteregnvsith Tc_l\);;sR officially | ; ‘luding the first CPA of each PoA
& under T-VER standard
. . - Registration of CPA-DD under PoA 01
25.07.2023 Registration of 9 additional CPAs and PoA 02 under T-VER standard

In this monitoring period, the Bangkok E-Bus Program covers the operation and management of
550 e-buses operated on 70 approved passenger transport licensed bus routes by the DLT
m the Bangkok Metropolitan area during the Program’s crediting period (1 Oct 2022 — 31 Dec 2030).
Table 2 demonstrates the number of bus routes and e-buses which are registered and n operation.

6 Source:

metropolitan-area-e-bus-zone-1-and-2 html

7 Source:

https://ghgreduction.tgo.or.th/en/tver-database-and-statistics/program-of-activities/item/3602-bangkok-

https://ghereduction.tgo.or.th/en/tver-database-and-statistics/program-of-activities/item/3605-bangkok-

metropolitan-area-e-bus-zone-3-and-4 html

7
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Table 2: Number of registered e-buses with DL'T and e-buses in operation

PoA/CPA Registered with DLT In Operation
routes e-buses (vehicle) routes e-buses (vehicle)

PoAl | CPAl 5 92 5 80
CPA2 18 156 18 135
CPA3* 15 102 12 30
Total PoA 1 38 350 35 245
PoA2 | CPAIl 3 55 3 38
CPA2 14 162 14 155
CPA3 13 158 13 96
CPA4* 10 110 5 16
Total PoA 2 40 485 35 305

*Remark: The number of bus routes demonstrated above are differed from indicated in the
CPA-DD because some of E-Buses in the routes indicated has yet to be registered with DLT by the end of 2022
(within this monitoring period).

In this Monitoring Period, the program is still in the ramp-up phase. Due to the e-bus
manufacturing lead time, system test, operational test and staffs training, the E-buses have been
gradually added into the Program. Therefore, the numbers of registered routes and e-buses
differ from the numbers in operation. In the end, the number of e-buses in operation will reach
the number of the registered e-buses by replacing the conventional ICE buses 1:1.

The implementation period of e-buses on each route is in line with the CPA inclusion approach,
where the CPA is grouped by the registration date of e-buses with the DLT in a timely manner
and does not contradict the CPA inclusion criteria illustrated in Table 4. On the operation side,
TSB (bus operator) has hired Auto Bus Service Co. to oversee the bus maintenance services
and data collection in terms of power consumption, which differs to the MADD which stated
that Energy Mahanakorn would be in charge of e-bus data collection and charging services.
Based on the monitoring data collected from 01.10.2022 to 31.12.2022, the emissions reduction
resulting from the implementation of the Program is calculated as 1,916 tCO, due to the fuel-
switching activities. In this monitoring period, the Program does not consider the emissions
reduction from the passengers’ shift in modal activity.

The emissions reduction shall be verified and considered as the internationally transferred
mitigation outcomes (ITMOs) in compliance with the bilateral agreement between the Thai
Government and Switzerland. The process of ITMOs transfer shall be in line with “Emission
Reduction Projects and Programs — the environment in practice No. 13158, by FOEN and
“Thailand’s Authorization and Recognition of International Transfer Process” by TGO?.

2.2  Implementation of the project/program
2.2.1 Temporal aspects

Yes
O No

& Source: www.FOEN.admin.ch/uv-1315-¢
9 Source: https://ercst.org/document/thailands-authorisation-and-recognition-of-international-transfer-process/

o0
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Table 3: Program implementation timeline

Date according to Date Effective Remarks on deviations
project/program implementation
description
Start of 15 June 2022 15 June 2022 No deviation from the
implementation MADD
Start of operation | 1 October 2022 20 August 20221 | The start of operation

considered a pilot phase
where some of the bus routes
were selected — 1.e.

routes 2-38

Start monitoring | 1 October 2022 1 October 2022 No deviation from the
MADD

Other (e.g. N/A N/A N/A

expansion, start of
next stage, etc.)

2.2.2 Content aspects: Projects in the program and fulfilment of the admission criteria

The Bangkok E-Bus Program is implemented under the T-VER standard, which aims to
encourage domestic greenhouse gas (GHG) emission reductions along with the co-benefits
report. Under this standard, the program has been developed as Program of activity (PoA) — a
T-VER PoA — that would allow for greater scalability. However, the T-VER PoA has a
maximum allowance of 60,000 tCOj/year per PoA. Correspondingly, the program was
developed to allow for greater mitigation potential while also separating the structure of the
Bangkok E-Bus Program into two separate zones — Zone 1 and 2, and Zone 3 and 4. All included
CPAs shall comply with the eligibility criteria of the Program, which is aligned with the T-VER
standard, as indicated in the MADD. The two T-VER PoAs were developed and registered with
T-VER registry as follows:

1. T-VER PoA 01!!: titled “The Bangkok Metropolitan Area E-Bus Zone 1 and 2 (ver.4)”;
2. T-VER PoA 02: titled “The Bangkok Metropolitan Area E-Bus Zone 3 and 4 (ver.4)”.

In compliance with the eligibility criteria stated in the MADD, each CPA has been checked for
eligibility criteria fulfilment. Every CPA included in this monitoring period has fulfilled the
inclusion criteria, with supporting evidence for each criteria illustrated in Table 4.

10 Tnformation provided by Thai Smile Bus (Bus operator)
11 PoA1 includes bus routes S-xx
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Table 4: Eligibility criteria under the T-VER standard for CPA inclusion for all CPAs

Eligibility criterion - Eligibility criterion - Criteria Check Supporting evidence Fulfillment of
Category Required condition for inclusion the inclusion
criteria
The type of vehicles under
any CPAs shall:
1. Not be modified from the | 1. Vehicles used in the No vehicles were 1. E-bus purchase agreement; ref: Yes [0 No
existing conventional ICEV | project activities are not powered by internal | Reference 2
modified ICEVs combustion engine
(CE)
2. Be 100% battery EV 2.Vehicles used in the 2. All vehicles used | 2. Technical specifications of e-buses Yes [ No
project activities are all n the project in the Program; ref: Reference 4
powered by electricity activities are all
powered by
electricity
3. Have documented 3. Project developer 3. Project developer | 3. Electronic service agreement Yes [ No
measures in place in case the | demonstrates the cycle demonstrates the contract between EA and Amita
vehicles require a new of battery replacement cycle of battery (battery recycling company). The
rechargeable battery, to or recycling replacement or recycling or replacement of batteries is
ensure that vehicle owners recycling not relevant to this monitoring period
have access to replacement as they have not reached their end of
batteries of comparable life yet; ref: Reference 5
quality
4. Not use the replaced 4. The developer No replaced vehicle | 4. ICE bus salvage purchase Yes [0 No
vehicles in the project’s ensures that the has been used in any | agreement; ref: Reference 3
boundary or other area area

10
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Category

Ref: T-VER-METH-TM-05
Version 03, T-VER-METH-
TM-06 Version 03

Eligibility criterion -
Required condition

replaced vehicles will
not be used in any area

Criteria Check
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Supporting evidence
for inclusion

Fulfillment of
the inclusion
criteria

Vehicle specifications E-bus specifications 1. All buses are 1. Technical requirements of e-buses in Yes [ No
included in CPA shall included in the Program Standard 2 and/or the Program; ref: Reference 4 and Bus
consider the following shall consider the Standard 3 registration; ref: Annex 6
parameters: following parameters: |2. Battery capacity of | 2. Notification letter regarding the
1. meet standard vehicle 1. Standard 2 (air- the bus 1s 120— change in the Program’s description,
according to the DLT conditioned bus class 2) 302 kWh which was acknowledged by TGO;
2. battery capacity and/or Standard 3 ref: Annex 3
(normal bus) Note: The battery
Ref: MADD 2. battery capacity >150 capacity of buses
kWh mncluded in the
Program has
changed from
>150 kWh to 120-
302 kWh
Public bus routes under the | All routes in the project All routes are The approved passenger transport Yes (1 No
CPA shall comply with activities must be operated according | licences by DLT of the included bus
national laws and approved by the DLT to the licences routes in this monitoring report; ref:
regulations approved by DLT Annex 2
Ref: MADD

11
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Eligibility criterion -
Required condition

Criteria Check
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Supporting evidence
for inclusion

Fulfillment of
the inclusion
criteria

The CPA boundary is within | All routes are in All routes are in The approved passenger transport Yes [ No
the geographic territory of | Bangkok Metropolitan Bangkok licences by DLT of the included bus
Bangkok Metropolitan area | area shown in Figure 1 Metropolitan area routes in this monitoring report; ref:
Annex 2
Ref: MADD
Each CPA shall be All routes are in All routes are in The approved passenger transport Yes [ No
categorised by its area of Bangkok Metropolitan Bangkok licences by DLT of the included bus
operation area shown in Figure 1 Metropolitan area routes in this monitoring report; ref:
Annex 2
The emission reductions One PoA shall not The emission Ex-post calculation based on Yes [0 No
shall not exceed the limit exceed 60,000 reduction of each implementation of e-buses; ref: Ex-
stipulated under the T-VER | tCOse/year after CPA and Post-bangkok-e-bus-revi.xIsx file for
standard criteria combining all CPAs cumulatively in ex-post calculation

Ref: Table 1 of the scheme and
Regulation of the Greenhouse
Gas Management
Organisation on Criteria for
Considering Voluntary
Greenhouse Gas Reduction
Projects According to
Thailand Standard (T-VER)
B.E. 2022, announced on 25
January 2022

under the same PoA

The ex-ante calculation
shall not exceed 20,000
tCOqe/year per CPA

each PoA have not
exceeded the T-
VER criteria

12
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Eligibility criterion - Eligibility criterion -  Criteria Check Supporting evidence Fulfillment of
Category Required condition for inclusion the inclusion

criteria

7 Ownership of emission Contractual agreement The contractual Contractual agreement between EA Yes [ No
reduction / mitigation between EA and the agreement and the bus operator; ref: Reference 6
outcomes units issued bus operator indicating
that the mitigation

Ref: MADD outcomes generated
under the Bangkok E-
Bus Program will be
owned by EA

8 EA shall demonstrate that The Bangkok E-Bus The Program did not | Contractual agreement between EA Yes [ No
double counting of emission | Program mitigation claim the emission | and the bus operator; ref: Reference 6
reductions will not occur, activity does not and reduction in any
1.e. by monitoring data from | will not lead to double other form of Note: TSB has no right to manage the
each specific vehicle counting of emission project activities carbon credits generated by this
reductions, since it does program
not and will not claim
Ref: MADD emission reductions as:
® a standalone project
activity; OR
® aspartofa
bundled/grouped
project activity; OR
® as another registered
PoA; OR
as a project activity
under another emission
reduction crediting

13



Eligibility criterion -
Category

Eligibility criterion -
Required condition

scheme (e.g. voluntary
carbon markets) during
the same crediting
period

Criteria Check
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Supporting evidence
for inclusion

Fulfillment of
the inclusion

criteria

All CPAs shall have a
crediting period not
exceeding T-VER PoA
duration

Ref: Table 1 of the scheme and
Regulation of the Greenhouse
Gas Management
Organisation on Criteria for
Considering Voluntary
Greenhouse Gas Redhiction
Projects According to
Thailand Standard (T-VER)
B.E. 2022, announced on 25
January 2022

The crediting period
shall follow the T-VER
standard for which a
PoA has a 14-year
period and a CPA has a
7-year period, with 1
time renewal

The crediting period of
this project followed
the T-VER standard,
currently 1n 1ts first
monitoring period of
the first crediting
period

Crediting period of
PoA1l and PoA2:
01.10.2022 —
30.09.2036
(14 years)

Registration of date of CPA-DD
included in this monitoring period; ref:
Reference 7, where for the first
crediting period each CPA registered
within the crediting period of PoA:

PoA1!2:

CPAl:
01.10.2022 — 30.09.2029

CPA2:
01.10.2022 — 30.09.2029

CPA3:
25.11.2022 —24.11.2029

Yes OO No

12 Source: https://ghgreduction.tgo.or.th/th/tver-database-and-statistics/programme-of-activities/item/3602-bangkok-metropolitan-area-e-bus-zone-1-and-2.html

14
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#

Eligibility criterion -
Category

Eligibility criterion -
Required condition

Criteria Check

Supporting evidence
for inclusion

PoA213:

CPAL:
01.10.2022 —30.09.2029

CPA2:
01.10.2022 —30.09.2029

CPA3:
03.11.2022 - 02.11.2029

CPA4:
15.12.2022 — 14.12.2029

Fulfillment of
the inclusion
criteria

10

Data collection shall be

shared between EA and the

bus operator

Ref- MADD

Bus operator shall
provide monitoring data
to EA and the Program
Coordinating and
Managing Entity
(CME)

Bus operator has

provided monitoring
data to EA and
CME

Raw data provided by EA to CME for
the relevant parameters used for
calculation; ref: Reference 9, Reference
11, and Reference 12

Yes OO No

13 Source: https://ghgreduction.tgo.or.th/th/tver-database-and-statistics/programme-of-activities/item/3605-bangkok-metropolitan-area-e-bus-zone-3-and-4.html
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Eligibility criterion -
Category

Eligibility criterion -
Required condition

Criteria Check

Supporting evidence
for inclusion

Fulfillment of
the inclusion
criteria

11 | Demonstration of
additionality

Additionality shall be
demonstrated at CPA
level

All CPAs have
passed the
additionality when
registering for CPA-
DD under the T-
VER standard

Additionality demonstration of each
registered CPA-DD of PoA1 and
PoA2% under T-VER registry

Yes OO No

4 Source: https://ghgreduction.tgo.or.th/th/tver-database-and-statistics/programme-of-activities/item/3602-bangkok-metropolitan-area-e-bus-zone-1-and-2.html
15 Source: https://ghgreduction.tgo.or.th/th/tver-database-and-statistics/programme-of-activities/item/3605-bangkok-metropolitan-area-e-bus-zone-3-and-4.html
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Template Version v4.0 / January 2023

CPAs that pass the eligibility criteria in Table 4 are included in this monitoring period. Detail
of each bus route included in each CPA with number of registered e-buses with DLT by
December 2022 are illustrated in Table 5 for PoA 01 and Table 6 for PoA 02.

Table 5: Details of e-bus routes and the number of e-buses included in T-VER PoA 01:
Bangkok Metropolitan area e-bus Zones 1 and 2

E-bus Number of E- First date of E-
Routes Buses Bus registration
No. E-Bus Routes Name Identified | Registered with
Number DLT

1 Min Buri - Victory Monument 1-37 22 21/10/2022

2 Siam Park - Klongtoey 1-39 24 6/10/2022
Ministry of Public Health -

3 Priest Hospital 2-15 13 27/10/2022
Happy Land - Memorial Bridge

4 Pier 2-38 28 17/8/2022
Minburi - Suvarnabhumi

5 airport S4 5 22/12/2022

A 2: The Bangkok Metropolitan Area E-Bus Zone 1 and 2

Rangsit - Hua Lamphong

1 station (Tollway) 1-2E 18 29/9/2022
Bangkhen - Phahon Yothin

2 Road - Hua Lamphong station 1-3 18 14/9/2022
Thammasat University Rangsit

3 Campus - Bangkhen 1-4 10 19/10/2022
Romklao Housing - Happy

4 Land 1-41 14 21/10/2022
Numkrai Industrial Estate -

5 Min Buri 1-47 5 14/11/2022

6 KMITL - Happy Land 1-49 7 22/11/2022
Loop Minburi - Khubon Road -

7 Hathairat Road 1-52 6 7/10/2022

8 KMITL - Victory Monument 1-56 11 22/11/2022
Siam Park - Lam Luk Ka

9 Khlong 12 1-58 6 9/11/2022
Siam Park Bus Depot - Ua-

10 | Athorn Sangkasantisuk 1-59 6 9/11/2022
Ua-Athorn Sangkasantisuk -

11 | Min Buri 1-61 5 27/9/2022
Min Buri - Ministry of

12 | Commerce 1-62 5 22/11/2022

13 | Patthawikorn - Rama VIII Park 1-63 7 25/11/2022
Loop Min Buri - Lat Krabang

14 | Industrial Estate 1-71 6 22/11/2022
Ua-Athorn Latkrabang 2 - Rom

15 | Klao 1-73 5 22/11/2022
Min Buri - Klongtoey

16 | (Additional line) 1-77 5 14/11/2022
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Total

Routes in PoA 01: Bangkok

Metropolitan Area E-Bus Zone 1

and 2

E-bus Number of E- First date of E-
Routes Buses Bus registration
No. E-Bus Routes Name Identified | Registered with
Number DLT

Khlong Chan Housing - Tha

17 | Tian 2-42 15 21/9/2022
Loop Bang Sue BTS Station -

18 | Kasetsart Universi 2-17 7 27/10/2022

CPA 3: The Bangkok Metropolitan Area E-Bus Zone 1 and 2
Government Complex -

1 Khlong Luang 1-31 5 19/12/2022
Bangkhen -Talat Phlu BTS

2 Station (Tollway) 1-32E 6 19/12/2022
Bangkhen - Bangsue Grand

3 Station 1-33 6 22/12/2022

4 Loop Safari World - Nuuan Jan 1-64 5 30/11/2022

5 Loop Bua Khao - Min Buri 1-76 5 25/11/2022
Thammasat University Rangsit
Campus - Thammasat
University Tha Prachan

6 Campus 1-9E 6 22/12/2022
Ministry of Public Health -

7 Sanam Luang 2-11 10 8/12/2022
Talat Tha It - Victory

8 Monument 2-3 12 19/12/2022
Tha It - Ramkhamhaeng

9 University (Tollway) 2-18E 7 25/11/2022
Thanam Nonthaburi - Thanon

10 | Tok 2-22 10 19/12/2022
Muang Thong Thani - Bang

11 | Wa BTS Station 2-27 5 19/12/2022
Loop Samsen Railway Station -

12 | Din Daeng 2-34 7 22/12/2022
Rangsit - Siam Park -
Suvarnabhumi airport

13 | (Tollway) S3 8 22/12/2022
Happy Land - Suvarnabhumi

14 | airport S5 5 22/12/2022
Bangkok Bus Terminal
(Chatuchak) - Suvarnabhumi

15 irport (Tollwa S6 5 19/12/2022

Total 350 E-
buses
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Table 6: Details of e-bus routes and the number of e-buses included in T-VER PoA 02:
Bangkok Metropolitan area e-bus Zones 3 and 4

E-Bus Routes Name

Rama 3 - Bangkok Bus

E-bus
Routes
Identified
Number

Number of
Buses
Registered with
DLT

First date of E-
Bus registration

Paknam - Memorial Bridge

1 Terminal (Chatuchak) 3-45 15 19/12/2022
Phra Pradaeng Pier - Bang

2 Lamphu 4-15 20 5/9/2022

3 Taling Chan Circle - Thonburi 4-41 20 8/12/2022

Bang Phli Housing - Udom

1 Pier 3-1 17 19/10/2022
Paknam - Lat Krabang

2 Industrial Estate (Tollway) 3-25E 5 27/9/2022
Pu Chao Saming Phrai -
Memorial Bridge Pier

3 (Tollway) 3-2E 10 21/10/2022

4 Hua Mak - Sao Ching Cha 3-53 5 21/9/2022
Samaedam - Victory

5 Monument (Tollway) 4-23E 27 29/9/2022
Bang Khun Thian - Happy

6 Land (Tollway) 4-27E 12 23/8/2022
Samaedam - Victory

7 Monument 4-28 12 7/10/2022
Phra Pradaeng - Victory

8 Monument 4-3 15 5/9/2022
Phutthamonthon Sai 5 Road -

9 Tha Ratcha Woradit 4-45 14 14/9/2022
Boromarajonani - Bangkok

10 | Bus Terminal (Chatuchak) 4-49 10 2/11/2022
Loop Bangkok Bus Terminal

11 | (South) - Phet Kasem Road 4-52 12 2/11/2022
Boromarajonani - Bangkok

12 | Bus Terminal (Eastern) 4-53 13 2/11/2022
KMUTT -
Prachauthit - Talat Phlu BTS

13 | Station 4-17 5 27/9/2022
Thonburi Housing - Phra

14 | Pradaeng 4-34 5 27/9/2022

A 3: The Bangkok Metropolitan Area E-Bus Zone 3 and 4

1 Suk BTS Station 3-14 17 9/12/2022

2 Rama 3 - Tha Tian 3-35 17 2/12/2022
Bangkok Port (Khlong Toei) -

3 Phasi Charoen Port 3-36 10 14/11/2022
Pu Chao Saming Phrai - Siam

4 Park 3-27 5 25/11/2022
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Total

Ministry of Commerce
Routes in PoA 02: Bangkok

Metropolitan Area E-Bus Zone 3

and 4

4-67

E-bus Number of First date of E-
Routes Buses Bus registration
No. E-Bus Routes Name Identified | Registered with
Number DLT

5 Samrong - Siam Park 3-32 6 25/11/2022

6 Loop Rama 3 - Hua Lamphong 3-52 7 2/12/2022
Tha Phasi Charoen - Victory

7 Monument 3-54 5 30/11/2022
Sala Ya Train Station -

8 National Stadium BTS Station 4-55 15 9/11/2022
Sala Ya Station - Victory

9 Monument 4-61 26 4/11/2022
Suksanar1 Wittaya School -

10 | Hua Lam Phong 4-36 11 3/11/2022
Samaedam - Bangkok Bus
Terminal (Chatuchak)

11 | (Tollway) 4-29E 25 30/11/2022
Boromarajonani - Krung Thon

12 | Buri BTS Station 4-56 9 14/11/2022

13 | Suanpak - Thanon Tok 4-68 5 9/12/2022

CPA 4: The Bangkok Metropolitan Area E-Bus Zone 3 and 4
Thailand Cultural Center -

1 Sanam Chai BTS Station 3-37 15 22/12/2022

2 Thanon Tok - Si Yan 3-39 17 15/12/2022
Rama IX Park - National

3 Stadium Station 3-3 14 22/12/2022
Samrong - Government

4 Complex (Tollway) 3-23E 7 15/12/2022
Bangkok Port (Khlong Toei) -

5 Victory Monument 3-44 7 22/12/2022
Bangkok Port (Khlong Toei) -

6 Rama 7 3-55 5 22/12/2022
Bangna - Lat Krabang

7 Industrial Estate (Tollway) 3-34 5 15/12/2022
Rai Khing temple - Krung

8 Thon Buri BTS Station 4-46 24 19/12/2022
Omyai - Victory Monument

9 (Tollway) 4-54E 10 19/12/2022
Sala Ya Train Station -

Total 485 E-
buses

19/12/2022
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2.3  Location and system boundary

[J Not relevant because it concerns projects of a program and this was not specified in the
program description

O Yes

No

The boundary of the Program, which is the Bangkok Metropolitan area, remains the same. In
the implementation, the terminal stations of each bus route are subject to change due to the
appropriateness and readiness of each terminal. The terminal stations for each bus route are
identified by the bus operator, TSB, and the charging stations on each bus route are grouped by
relative distance of the location of bus routes to the bus terminals. Details and locations of each
bus route grouped by CPAs are illustrated in Table 7 and Table 8.

Table 7: Locations of e-bus terminals / charging stations of routes included in CPAs
under T-VER PoA 01: Bangkok Metropolitan area e-bus Zones 1 and 2

E-bus
Rou.t es E-Bus Routes Name Name o.f e-bus GPS coordinate location
Identified terminals
Number
CPA1l
1-37 Min Buri - Victory 13°47' 16.03625", 100° 40'
Monument Bueng kum 39.55512"
1-39 Siam Park - Klongtoey ﬁsttxlr)l\s/l/v/vga(gé;/ maps/AvCdPHGx
13°46'05.95088077016181",
)-38 Happy _Land - . Ramkhamhaeng | 100°39'50.1442229159613"
Memorial Bridge Pier 74 https://goo.gl/maps/eTTLavQu
XLKNQESM7
13°54'13.9320208168248",
215 Ministry of Public . Tha It 100°28'24.2967431 191243'_'
Health - Priest Hospital https://goo.gl/maps/ycxKDjXm
QfwCKinR9
13°48'33.8399419086701",
Minburi - Minburi - Nong | 100°49'57.7086681096524"
sS4 Suvarnabhumi airport Chok https://goo.gl/maps/dz5TGZGzy
tYK2Mfq9
CPA2
1-2E Rangsit - Hua 13° 59' 49.22457",
Lamphong station 100° 34' 56.1351"
(Tollway) Rangsit https://goo.gl/maps/4G1B8Vrm
Bangpoon 9yoBkJ8D8
1-3 Bangkhen - Phahon ]
Yothin Road - Hua Rangsit
Lamph()ng station Bangpoon 13° 59’ 4922457",
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E-bus
Routes

Identified
Number

E-Bus Routes Name

Name of e-bus

terminals

GPS coordinate location

100° 34' 56.1351"
https://goo.gl/maps/4G1B8Vrm
9yoBkJ8D38

1-4 Thammasat University 13°59'46.21943",
Rangsit Campus - 100° 36' 9.76107"
Bangkhen Rangsit 200 https://goo.gl/maps/9h6dQgBFc
Years aBRYGRTA
1-41 Romklao Housing - 13°47' 13.04204",
Happy Land 100° 40' 43.28382"
https://goo.gl/maps/TKXm2EFH
Buengkum 2 zZNb9szoX8
1-47 Numkrai Industrial 13°48' 33.38873",
Estate - Min Buri 100° 49' 55.29173"
Minburi - Nong https://goo.gl/maps/CKHMzSt5
Chok qhQoZTm56
1-49 KMITL - Happy Land 13°48' 33.38873",
100° 49' 55.29173"
Minburi - Nong https://goo.gl/maps/CKHMzSt5
Chok qhQoZTm56
1-52 Loop Minburi - 13°47' 13.04204",
Khubon Road - 100° 40' 43.28382"
Hathairat Road https://goo.gl/maps/TKXm2EFH
Buengkum 2 zZNb9szoX8
1-56 KMITL - Victory 13°48' 33.38873",
Monument 100° 49' 55.29173"
Minburi - Nong https://goo.gl/maps/CKHMzSt5
Chok qhQoZTm56
1-58 Siam Park - Lam Luk 13°48' 33.38873",
Ka Khlong 12 100° 49' 55.29173"
Minburi - Nong https://goo.gl/maps/CKHMzSt5
Chok qhQoZTm56
1-59 Siam Park Bus Depot - 13°48' 33.38873",
Ua-Athorn 100° 49' 55.29173"
Sangkasantisuk Minburi - Nong | https://goo.gl/maps/CKHMzSt5
Chok qhQoZTm56
1-61 Ua-Athom 13°48' 33.38873",
Sangkasantisuk - Min 100° 49' 55.29173"
Buri Minburi - Nong https://goo.gl/maps/CKHMzSt5
Chok qhQoZTm56
1-62 Min Buri - Ministry of | Minburi - Nong
Commerce Chok 13°48' 33.38873",
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E-bus
Routes
Identified

E-Bus Routes Name

Name of e-bus

terminals

GPS coordinate location

Number
100° 49' 55.29173"
https://goo.gl/maps/CKHMzSt5
qhQoZTm56
1-63 Patthawikom - Rama 13°47' 13.04204",
VIII Park 100° 40' 43.28382"
https://goo.gl/maps/TKXm2EFH
Buengkum 2 zZNb9szoX8
1-71 Loop Min Buri - Lat 13°48' 33.38873",
Krabang Industrial 100° 49' 55.29173"
Estate Minburi - Nong https://goo.gl/maps/CKHMzSt5
Chok qhQoZTm56
1-73 Ua-Athorn Latkrabang 13°48' 33.38873",
2 - Rom Klao 100° 49' 55.29173"
Minburi - Nong https://goo.gl/maps/CKHMzSt5
Chok qhQoZTm56
1-77 Min Buri - Klongtoey 13°48' 33.38873",
(Additional line) 100° 49' 55.29173"
Minburi - Nong https://goo.gl/maps/CKHMzSt5
Chok qhQoZTm56
2-42 Khlong Chan Housing - 13° 46' 6.22412",
Tha Tian 100° 39' 46.53427"
Ramkhamhaeng | https://goo.gl/maps/2ulHcenZze
74 LV7sP517
2-17 Loop Bang Sue BTS 13°53'25.41353",
Station - Kasetsart 100° 27' 37.0185"
University https://goo.gl/maps/7VxokZos
Tha It MydUSLuK6
CPA3
13°59'46.21943",
100° 36'9.76107"
Government Complex - Rangsit 200 https://goo.gl/maps/9h6dQgBFc
1-31 Khlong Luang Years aBRYGRTA
13°59'46.21943",
100° 36' 9.76107"
Bangkhen -Talat Phlu Rangsit 200 https://goo.gl/maps/9h6dQgBFc
1-32E BTS Station (Tollway) | Years aBRYGRTA
13°59'46.21943",
100° 36'9.76107"
Bangkhen - Bangsue Rangsit 200 https://goo.gl/maps/9h6dQgBFc
1-33 Grand Station Years aBRYGRTA
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E-bus
Routes

Name of e-bus

E-Bus Routes Name .
terminals

Identified GPS coordinate location

Number
13°47' 13.04204",
100° 40" 43.28382"
Loop Safari World - https://goo.gl/maps/TKXm2EFH
1-64 Nuuan Jan Buengkum 2 ZNb9szoX8
13°47' 13.04204",
100° 40" 43.28382"
Loop Bua Khao - Min https://goo.gl/maps/TKXm2EFH
1-76 Buri Buengkum 2 ZNb9szoX8
. ) 13°59'46.21943",
Ehaglﬂaé:;gﬁlsvfmw 100° 36' 9.76107"
Thammasat University Rangsit 200 https://goo.gl/maps/9h6dQgBFc
1-9E Tha Prachan Campus | Years aBRYGRTA
13° 53'25.41353",
100° 27'37.0185"
Ministry of Public https://goo.gl/maps/7VxokZos
2-11 Health - Sanam Luang | Tha It MydU5LuK6
13° 53'25.41353",
100° 27' 37.0185"
Talat Tha It - Victory https://goo.gl/maps/7VxokZos
2-3 Monument Tha It MydUSLuK6
13°53'25.41353",
Tha Tt - 100° 27' 37.0185"
Ramkhamhaeng https://goo.gl/maps/7VxokZos
2-18E University (Tollway) Tha It MydUSLuK6
13° 53'25.41353",
100° 27'37.0185"
Thanam Nonthaburi - https://goo.gl/maps/7VxokZos
2-22 Thanon Tok Tha It MydUSLuK6
13° 53'25.41353",
100° 27' 37.0185"
Muang Thong Thani - https://goo.gl/maps/7VxokZos
2-27 Bang Wa BTS Station | ThaIt MydUS5LuK6
13° 46' 6.22412",
100° 39' 46.53427"
Loop Samsen Railway Ramkhamhaeng | https://goo.gl/maps/2ulHenZze
2-34 Station - Din Daeng 74 LV7sP517
13°59'46.21943",
Rangsit - Siam Park - ) 100° 36'9.76107"
Suvarnabhumi airport Rangsit 200 https://goo.gl/maps/9h6dQgBFc
S3 (Tollway) Years aBRYGRTA
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E-bus
Routes Name of e-bus

Identified E-Bus Routes Name terminals GPS coordinate location

Number

13°40'23.9196",
100° 41' 28.212"
Happy Land - Ramkhamhaeng | https://goo.gl/maps/zSKHDcJA

S5 Suvarnabhumi airport | University 2 wlJdqrf57

13°59'46.21943",

](ijallllikuzllclal?(l)ls. Te al 100° 36'9.76107"
Suvarnabhumi airport Rangsit 200 https://goo.gl/maps/9h6dQgBFc
S6 (Tollway) Years aBRYGRTA

Figure 2: Example pictures of bus station in PoA 01 ‘Bueng Kum E-bus station and
the charging station’

Table 8: Location of e-bus terminals / charging stations of routes included in CPAs
under T-VER PoA 02: Bangkok Metropolitan area e-bus Zones 3 and 4

E-bus
Rou't €8 E-Bus Routes Name s o.f I GPS coordinate location
Identified terminals
Number
CPA1l
3-45 Rama 3 - Bangkok Bus 13°39'48.80315", 100° 30
Terminal (Chatuchak) Phra Prada 55.1844"
4-15 Phra Pradaeng Pier - a Hradaehg https://goo.gl/maps/mbM4RvyN
Bang Lamphu kknhK3eFA
13°45'17.4802605644302",
4-41 Taling Chan Circle - Pran Nok 100°25'24.0784395243622"
Thonburi https://goo.gl/maps/aASZWbV]
bCXn6wkT6
CPA2
Paknam - Memorial
3-1 Bridge Pier Talingchan 2 13° 46' 53.2272",
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E-bus
Routes

Identified

E-Bus Routes Name

Name of e-bus

terminals

GPS coordinate location

Number
100° 23' 30.9804"
https://goo.gl/maps/uSSU28gsu
1aBJd246
13°36' 57.48788",
Paknam - Lat Krabang 100° 35' 36.13858"
Industrial Estate https://goo.gl/maps/rBuT3pRW
3-25E (Tollway) Pak Nam 4nkJehWHA
13° 46' 53.2272",
Pu Chao Saming Phrai - 100° 23° 30.9804"
Memorial Bridge Pier https://goo.gl/maps/uSSU28gsu
3-2E (Tollway) Talingchan 2 1aBJd246
13° 46' 6.22412",
100° 39' 46.53427"
Hua Mak - Sao Ching Ramkhambhaeng | https://goo.gl/maps/2ulHenZze
3-53 Cha 74 LV7sP517
13°37'32.34797",
100° 26' 19.6248"
Samaedam - Victory https://goo.gl/maps/WBqCché6n
4-23E Monument (Tollway) Saem Dam Fst8QYLp7
13°37'32.34797",
100° 26' 19.6248"
Bang Khun Thian - https://goo.gl/maps/WBqCché6n
4-27E Happy Land (Tollway) | Saem Dam Fst8QYLp7
13°37'32.34797",
100° 26' 19.6248"
Samaedam - Victory https://goo.gl/maps/WBqCch6n
4-28 Monument Saem Dam Fst8QYLp7
13°39'48.69215",
100° 30' 53.22867"
Phra Pradaeng - https://goo.gl/maps/9PJyYsS5gb
4-3 Victory Monument Phra Pradaeng En7TRjT8
13°45'17.4722",
Phutthamonthon Sai 5 100° 17" 7.67889"
Road - Tha Ratcha https://goo.gl/maps/tPpRturFnK
4-45 Woradit Wat Rai Khing wHWGnQ6
13°43'53.49",
Boromarajonani - 100° 23" 48.174"
Bangkok Bus Terminal Phutthamonthon | https://goo.gl/maps/Xz9C4CRh
4-49 (Chatuchak) Sai 2 oDKDVZKR8
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E-bus
I(:{ou't s E-Bus Routes Name b o.f e-l?us GPS coordinate location
entified terminals
Number
13°43'53.49",
Loop Bangkok Bus 100° 23' 48.174"
Terminal (South) - Phet Phutthamonthon | https://goo.gl/maps/Xz9C4CRh
4-52 Kasem Road Sai 2 oDKDVZKRS
13° 46' 53.2272",
Boromarajonani - 100° 23' 30.9804"
Bangkok Bus Terminal https://goo.gl/maps/uSSU28gsu
4-53 (Eastern) Talingchan 2 1aBJd246
13°37'32.34797",
KMUTT - 100° 26' 19.6248"
Prachauthit - Talat Phlu https://goo.gl/maps/WBqCchén
4-17 BTS Station Saem Dam Fst8QYLp7
13°37'32.34797",
100° 26' 19.6248"
Thonburi Housing - https://goo.gl/maps/WBqCch6n
4-34 Phra Pradaeng Saem Dam Fst8QYLp7
CPA3
13°35'14.97603",
100° 48' 0.73846"
Bang Phli Housing - https://goo.gl/maps/ASaYpZvm
3-14 Udom Suk BTS Station | Bangpli t86jQms;j7
13°39'48.69215",
100° 30' 53.22867"
https://goo.gl/maps/9PJyYsS5gb
3-35 Rama 3 - Tha Tian Phra Pradaeng En7TR;T8
13°39'1.90485",
Bangkok Port (Khlong _ 100° 25'7.9758" _
Toei) - Phasi Charoen Thonburi https://goo.gl/maps/Nm48XjHh
3-36 Port Housing JQhFaAzF9
13°36' 57.48788",
100° 35' 36.13858"
Pu Chao Saming Phrai - https://goo.gl/maps/rBuT3pRW
3-27 Siam Park Pak Nam 4nkJehWHA
13°40'23.9196",
100° 41' 28.212"
Ramkhamhaeng | https://goo.gl/maps/zSKHDcJA
3-32 Samrong - Siam Park University 2 wlJdqrf57
13°39'48.69215",
100° 30' 53.22867"
Loop Rama 3 - Hua https://goo.gl/maps/9PJyYsS5gb
3-52 Lamphong Phra Pradaeng En7TRjT8
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E-bus
Routes

Identified

E-Bus Routes Name

Name of e-bus

terminals

GPS coordinate location

Number
13°39'1.90485",
100° 25' 7.9758"
Tha Phasi Charoen - Thonburi https://goo.gl/maps/Nm48XjHh
3-54 Victory Monument Housing JQhFaAzF9
13°48'21.15028",
Sala Ya Train Station - 100° 16 11.7317"
National Stadium BTS https://goo.gl/maps/tSUz2qcCgf
4-55 Station Salaya 9eZviv6
13°45'17.4722",
100° 17' 7.67889"
Sala Ya Station - https://goo.gl/maps/tPpRturFnK
4-61 Victory Monument Wat Rai Khing wHWGnQ6
13°34'35.91356",
Suksanari Wittaya 100° 18'36.10437"
School - Hua Lam https://goo.gl/maps/uyAF4ARmG
4-36 Phong Ekachai yLUQTMIJv6
13°37'32.34797",
Samaedam - Bangkok 100° 26' 19.6248"
Bus Terminal https://goo.gl/maps/WBqCch6n
4-29E (Chatuchak) (Tollway) | Saem Dam Fst8QYLp7
13° 46' 53.2272",
Boromarajonani - 100° 23' 30.9804"
Krung Thon Buri BTS https://goo.gl/maps/uSSU28gsu
4-56 Station Talingchan 2 1aBJd246
13° 46' 53.2272",
100° 23' 30.9804"
https://goo.gl/maps/uSSU28gsu
4-68 Suanpak - Thanon Tok | Talingchan 2 1aBJd246
CPA4
13° 46' 53.2272",100° 23"
Thailand Cultural 309804
Center - Sanam Chai https://goo.gl/maps/uSSU28gsu
3-37 BTS Station Talingchan 2 1aBJd246
13°39'48.69215", 100° 30'
53.22867"
https://goo.gl/maps/9PJyYsS5gb
3-39 Thanon Tok - Si Yan Phra Pradaeng En7TRjT8
13° 40" 23.9196", 100° 41"
Rama IX Park - 28.212"
National Stadium Ramkhambhaeng | https://goo.gl/maps/zSKHDcJA
3-3 Station University 2 wlJdqrf57
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E-bus
Routes

Identified
Number

E-Bus Routes Name

Samrong - Government

Name of e-bus

terminals

GPS coordinate location

13°39'48.69215", 100° 30'
53.22867"
https://goo.gl/maps/9PJyYsS5gb

3-23E Complex (Tollway) Phra Pradaeng En7TRjT8
13° 46' 6.22412", 100° 39'
Bangkok Port (Khlong 46.53427"
Toei) - Victory Ramkhamhaeng | https://goo.gl/maps/2ulHenZze
3-44 Monument 74 LV7sP517
13° 46' 53.2272",100° 23'
30.9804"
Bangkok Port (Khlong https://goo.gl/maps/uSSU28gsu
3-55 Toei) - Rama 7 Talingchan 2 1aBJd246
13°40'23.9196", 100° 41"
Bangna - Lat Krabang 28.212"
Industrial Estate Ramkhamhaeng | https://goo.gl/maps/zSKHDcJA
3-34 (Tollway) University 2 wlldqrf57
13°45'17.4722",100° 17'
Rai Khing temple - 7.67889"
Krung Thon Buri BTS https://goo.gl/maps/tPpRturFnK
4-46 Station Wat Rai Khing wHWGnQ6
13°43' 53.49", 100° 23' 48.174"
Omyai - Victory Phutthamonthon | https://goo.gl/maps/Xz9C4CRh
4-54E Monument (Tollway) | Sai2 oDKDVZKR8
13°48'21.15028", 100° 16'
11.7317"
Sala Ya Train Station - https:/goo.gl/maps/tSUz2qcCgf
4-67 Ministry of Commerce | Salaya 9eZviv6

Figure 3: Example pictures of bus station in PoA 02 ‘Phra Padaeng E-bus station and
the charging station’
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Joes the system boundary of the implemented project/program and tl ] 1
program correspond to that in the project/program description?
X Yes
O No

24 Technology used
[f first monitoring period after a validation: Does the implemented project/program
technically correspond to the project/program according to the project/program description?

The technology implemented in the Program has deviated from the MADD, in terms of battery
capacity as previously indicated. The battery capacity in the implementation could be 120 kWh to
operate shorter bus routes. Hence, the bus operator deems it appropriate to operate e-buses with
lower battery capacity but the same dimensions and model, as shown in Figure 4. Technical
requirements included in this monitoring period are shown in Table 9.

Figure 4: E-Bus model and dimension

Table 9: Technical requirements of electric buses in the program

Model XML6115JEV
Size 10,950 x 2,550 x 3,420 mm
Battery capacity From 120 kWh to 302 kWh
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The other technology that is also considered necessary component in this program is the charging
station. The charging stations have been installed at each of the e-bus terminal that are directly
connected to the grid. The charging capacity of the charging stations are separated into 2 models:
300 kW and 360 kW. The difference between two models of the charging stations is the charging
time period where 360 kW is able to charge faster than the 300 kW charging station, but the charging
procedure remain the same. The general specification of the charging stations is as illustrated in
Table 10 and Figure 5. Information regarding the locations and quantity of each charging stations,
refers to Table 11.

Table 10: Technical specification of charging stations in the program

Capacity 300 kW 360 kW
Model EVD 300D EVD 360D
Dimension 1,190 x 1,000 x 2,195 1,190 x 1,000 x 2,200

EVD 300D EVD 360 D

Figure 5: Charging station for 300 kW and 360 kW models
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Table 11: Number of charging stations by terminal

Bus terminal DC 300 kKW DC 360 KW T‘;f;ig‘i‘; Bers

1 |Ekachai 9 0 9
2 |Phra Pradaeng 11 6 17
3 |Pran Nok 8 0 8
4 |Rangsit Bangpoon 6 0 6
5 |Bangpli 6 0 6
6 |Phutthamonthon Sai 2 9 11 20
7 |Ramkhamhaeng 74 5 10 15
8 |Minburi - Nong Chok 0 10 10
9 |Talingchan 2 0 10 10
10 |Buengkum 2 10 0 10
11 |Thonburi Housing 10 0 10
12 |Saem Dam 10 0 10
3 %‘I‘:i“‘]lfr’:i‘t‘;h;eng 0 10 10
14 |Rangsit 200 Years 0 8 8
15 |Wat Rai Khing 8 0 8
16 |Salaya 0 5 5
17 |ThalIt 0 10 10
18 |Pak Nam 0 15 15

Total 92 95 187
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3 Differentiation from climate or energy policy instruments and avoidance of
double counting

This project is implemented under the Paris Agreement 6.2 scheme. It is in line with the bilateral
agreement between Switzerland and Thailand. Hence, aside from transferring [ITMOs generated
from this Program, there is no other subsidy to this Program.

3.1 Grants

This program does not receive any grants or non-payable cash benefits from any counterparty.

Not relevant
O Yes
O No

3.2 Distinction from companies that are exempt from the CO; levy

This section is not relevant as the Bangkok E-Bus Program is an abroad program that is
implemented in Thailand.

Not relevant
O Yes

1 No
3.3  Double counting due to other compensation for ecological added value

Because the Bangkok E-Bus Program is registered under the T-VER standard, which has a
double-counting prevention measure, the risk of double counting is kept at a minimum. The
prevention measures from the T-VER standard are as follows:

1) Preventing double counting from request for credits issuance:
- The project participants and project implementers shall not request for credits issuance
activities in the same project boundary from any other GHG emission reduction program.

- In case there is another project implemented in the same area owned by the same juristic
person/individual but registered with another GHG emission reduction program or certification
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system, the project participants shall address the details in Project Design Document (PDD)
under the section of double counting.

2) Preventing double counting from reporting or declaring voluntary GHG emission reduction
performance:

After the carbon credits have been transferred to another juristic person/individual, the project
participants and project operators are not able to claim the right over the carbon credits.

3) Prevention double counting from Renewable Energy Certificate (REC) certification:

In the case of a project that produces electricity from renewable energy and a REC was issued, carbon
credits from the project activity during the same period as the REC certificate cannot be issued.

Moreover, there is a unique serial number for every credit issued. In the case of the transfer of
ITMOs, corresponding adjustment (CA) will be addressed in compliance with CMA 36
towards the achievement of NDC. Since the Program is registered under the T-VER standard,
which is operated and managed by TGO, the transfer of ITMOs shall follow the “Carbon Credit
Management Guideline and Mechanism” regulated by ONEP to avoid double counting.

Not relevant
[ Yes
O No

Yes, it is implemented as described in the MADD.

Not relevant
O Yes
O No

16 Source: https://unfccc.int/sites/default/files/resource/cma3_auv_12a PA_6.2.pdf
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4 Implementation monitoring

4.1 Detection method and data collection

The monitoring concept corresponds and aligns with the description in the registered MADD.
And since this 1s the first monitoring period, the monitoring method for data collection is
deviated from the monitoring plans, as shown in Table 12. Refers to Annex 5 for the monitoring

procedures of data collection.

Table 12 Deviation of data collection approach regarding MADD

Stated in MADD Actual implementation

1. Energy Mahanakorn Co. Ltd. is
responsible for the service and data

collection of e-buses at every terminal
station (refers to Table 6 of MADD)

1. TSB signed an agreement contract with
Auto Bus Service Co. for bus terminal
services — for example, charging services,
bus maintenance and data collection for
electricity consumption of each bus

2. The electricity bill from Metropolitan
Electricity Authority, Provincial Electricity
Authority can be used for electricity

consumption data (refers to section A3.2
Monitoring Plan of MADD ver. 5.3)

2. The electricity bill from the charging
station does not reflect the electricity
consumption separated by the operational
bus routes. Since the electricity bill only
reflects the electricity consumption of the e-
bus terminal stations, it is not possible to
differentiate the electricity consumption into
different bus routes. Hence, only data
recorded of electricity consumption shall be
utilised.

4.2  Formulas for calculating the ex-post emission reductions achieved

The calculation formula corresponds and aligns with the monitoring concept and methodology

described in the registered MADD, part 2.5.1.

4.3 Parameters and data collection

4.3.1 Fixed parameters

Fixed parameter: NCVngv Detail

Parameter description

Net calorific value of natural gas vehicle (NGV)

Value 36.67

Unit MJ/kg
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Data source

Energy statistics report from the Department of Alternative
Energy Development and Efficiency, Ministry of Energy

From Energy Statistics of Thailand 2021
(https://www2.energy.go.th/th/annual-energy-statistics-
report)

NCV_NGV (dry) = 1.02 MJ/scf

NGV consumption (Feb 2565) —
(http://www.eppo.go.th/index.php/th/petroleum/gas/ngv/ngv
-unit)

NGV conversion = 27.81873313 tonne/mmscf

Fixed parameter: EFco2x Detail

Parameter description Emission factor of NGV
Value 0.056

Unit kgCO2/MIJ

Data source

Table 1.4 2006 IPCC Guidelines for National GHG
Inventories

Fixed parameter: FCgLinGv

Detail

Parameter description

Quantity of fuel consumption of the NGV of the ICEV in the
public transport system on route i in the baseline

Measured value and unit

1,807,213 kgngy in this monitoring period

Data source / document

Calculated by multiplying (i) the specific fuel consumption'’
(unit fuel/distance) of the monitoring data for at least 3
months continuously and backdated for at most 2 years after
replacement by an EV, (ii) the number of operating vehicles,
and (iii) total distance travelled per year per vehicle. Refer to
Reference 8 for the source of calculated data.

Fixed parameter: Lpy ;

Detail

Parameter description

Annual distance (round trip) on route ‘i’ in the baseline
scenario.

Measured value and unit

Total distance of 3,235,254 km in this monitoring period

Data source / document

This shall be equal to Lpy iy since the projectisa 1:1
replacement, as mentioned in the registered MADD.

17 Specific fuel consumption shall also be considered as a parameter that has to be monitored throughout the crediting period.
The average data of specific fuel consumption in this monitoring period come from the collected data of existing NGV buses
from 35 bus routes. The determination of the specific fuel consumption of baseline vehicles shall follow the methodology of
AMS.III-C section 5.4.4 option (4): Using data from a control group of vehicles.
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Fixed parameter: Npp;

Detail

Parameter description

Number of ICEV on route ‘i’ in the baseline situation.

Measured value and unit

Total operation of 550 vehicles in this monitoring period

Data source / document

This shall be equal to Npy iy since the project is a 1:1
replacement, as mentioned in the registered MADD.

4.3.2 Dynamic Parameters and measured values

The dynamic parameter corresponds and aligns with the monitoring concept and methodology
described in the registered MADD, part 2.5.1.

Measured value / dynamic
Lpyiy

Detail

Parameter description

Annual distance of electric vehicles in route i year y.

Measured value and unit

Total distance of 3,235,254 km in this monitoring period

Data source / document

Record of monitored value of total distance travelled on a
daily basis. Refer to Reference 8 and Reference 11 for
annual distance value in route ‘1’

Measured value / dynamic
Nruiy

Detail

Parameter description

Number of electric vehicles in route i year y.

Measured value and unit

Total operation of 550 vehicles in this monitoring period

Data source / document

Record of monitored value of number of electric vehicles on
a daily basis. Refer to Reference 8 for number of vehicles in
route ‘1’

Measured value / dynamic
ECry,jy

Detail

Parameter description

Annual electricity consumption for charging EV number |
on route i during year y

Measured value and unit

Total electricity consumption of 3,700,279 kWh in this
monitoring period

Data source / document

Data that shows the electricity consumption from EV
charging, which shall be reported on a monthly basis. Refer
to Reference 8 for electricity consumption for EV number ‘j
on route ‘1’

b

Measured value / dynamic
EFEC,y

Detail

Parameter description

Grid Emission factor.
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Measured value and unit

0.4758 tCO2/MWh

Data source / document

In the case of using electricity from the national grid system,
EFEc,y shall refer to TGO’s latest EFgcy value for the
monitoring period. Nonetheless, if there is not any supersede
during the monitoring period, TGO’s latest value for EFecy
shall be referred to.

Other Data Dynamic parameters stated in MADD section A3.2 monitoring plan

Measured value / dynamic
NGV buses

Detail

Parameter description

Number of ICE buses in the public transport system of
Bangkok and metropolitan area

Measured value and unit

8,102 ICE wvehicles in Bangkok Metropolitan’s public
transportation system as of 31 Dec 2022 where most of the
fuel types are Diesel, CNG, and CNG-Gasoline

Data source / document

https://web.dlt.go.th/statistics/

Measured value / dynamic
Operational license

Detail

Parameter description

Validity of passenger transport license monitored annually

Data source / document

Passenger transport license for each bus routes refers to
Annex 2, as example

Measured value / dynamic
IR;

Detail

Parameter description

Technology improvement factor for vehicle category i per
year

Measured value and unit

Default value 0.99 in case of no available data
from country specific data

Data source / document

UNFCCC-CDM-Tool 18 version 01

Measured value / dynamic
SDG 8

Detail

Parameter description

Number of employees of TSB as of December 2023

Measured value and unit

TSB employees

Male Female Disable Underage

1,842 1,600 0 0

Data source / document

Refer to Reference 10 for employees’ data by bus terminal
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Measured value / dynamic Detail

SDG 11

Parameter description Ambient annual PMx level in Bangkok Metropolitan
Measured value and unit Average ambient air quality from 12 locations around

Bangkok from October 2022 to December 2022. The
information was retrieved and calculated from Thailand’s
pollution control department.

Month - 2022 PM (ng/m’) PM,.s (ug/m?)
October 44.2 25.0
November 47.7 26.2
December 52.1 28.9
Note: no tailpipe emission from E-Bus in the program.
Data source / document http://airdthai.pcd.go.th/webV2/history/
Measured value / dynamic Detail
SDG 13
Parameter description Quantity of emission reduction in this monitoring period
(01.20.2022 —31.12.2022)
Measured value and unit 1,916 tCOze
Data source / document Ex-post calculation.xIsx file

4.3.3 Plausibility check of dynamic parameters or measured values

A plausibility check is carried out for fundamental dynamic parameters as indicated in the
following tables.

Parameters for plausibility LpL.iy

check

Parameter description Annual distance of Electric Vehicles in route i year y.
Value 3,235,254

Unit km/this monitoring period

Data source GPS data of distance travelled on a daily basis refers to

Reference 11 for GPS exported data

Parameter plausibilised with N/A
this parameter
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Parameters for plausibility
check

ECryijy

Parameter description

Annual electricity consumption for charging EV number |
on route i in the operating year y.

Value

3,700,279

Unit

kWh/this monitoring period

Data source

Data that shows the electricity consumption from EV
charging, which shall be reported on a monthly basis. Refers
to Reference 8 for electricity consumption data recorded.

Parameter plausibilised with
this parameter

N/A

Parameters for plausibility
check

FCgL,inGv

Parameter description

Quantity of Fuel consumption of the NGV of the ICEV in
the public transport system on route i in the baseline

Value

1,807,213

Unit

kgnav/year

Data source

Calculated by multiplying (i) the specific fuel consumption'® (unit
fuel/ distance) of the monitoring data for at least 3 months
continuously and backdated for at most 2 years after replacement
by an EV, (ii) the number of existing vehicles, and (iii) the average
total distance travelled per year per vehicle.

Parameter plausibilised with
this parameter

SFCnav,y derived from average NGV fuel consumption
based on data from the 35 bus routes that are still in
operation with NGV buses in this monitoring period. The
determination of the SFCiy parameter complied with
specific fuel consumption determination according to CDM-
AMS-IIIL.C version 16, paragraphs 37 and 38. Refers to
Reference 9 for fuel consumption of the existing NGV bus.

Yes
O No

Parameters Justification:

LgL,iy: is cross-checked with the mileage record that is manually recorded in the logbook by
the bus driver on a daily basis. Example of mileage logbook refers to Annex 4

ECpy,ijy is cross-checked with the electricity data that is manually recorded on a daily basis.
Example of electricity consumption logbook refers to Reference 12

18 Specific fuel consumption shall also be considered as a parameter that has to be monitored throughout the crediting period.
The average data of specific fuel consumption in this monitoring period come from the collected data of existing NGV buses
from 35 bus routes. The determination of the specific fuel consumption of baseline vehicle shall follow the methodology of
AMS.III-C section 5.4.4 option (4): Using data from a control group of vehicles.
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FCgL,ingv is calculated from average SFCngv,y data, which is the recorded distance travelled,
to identify the baseline emissions of the Program refers to Reference 9.

4.3.4 Examination of influencing factors

[0 Examination not foreseen
O Yes
No

Influencing factor

Number of operating E-buses

Description of the
influencing factor

Number of Electric Vehicles in route i year y.

Impact on project emissions
or the emissions of the
projects in the program or the
reference development

The project emission was expected to vary from the ex-ante as
described in the MADD due to the difference in number of e-buses
operating during this monitoring period. The number of e-buses
operating proportionally reflects upon the overall energy
consumption from the charging activity in this program. Hence, the
higher number of e-buses operating, the higher the project emission
in the program.

Development of the
influencing factor during the
present monitoring period

In this monitoring period, the influencing factor regarding the
number of e-buses operating was lower than expected in the
MADD as it was the starting phase of the program where
e-buses are gradually included.

Data source, references

GPS data and logbook of monthly operation schedule of each
bus terminal. Refers to Reference 11 and Annex 4 for
example of GPS interface and mileage logbook

Value in project/program
description

Justification/assessment of the
deviation

Effective value

1,005 vehicles

550 vehicles The effective value is less than
the value mentioned in the
program description as this MP
was in the e-buses fleet roll out
phase. E-buses have not
completely been filled the bus

routes yet.

Description of why and how the reference development was adjusted

The adjustment to the number of e-buses depends on the demand for buses on specific routes,
which could differ from the MADD where the number of buses was estimated from the
minimum number that are needed to comply with the passenger transport licence.
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4.4  Special features of monitoring
Special features of monitoring are not relevant to this Program.

4.5  Scientific monitoring

O Yes
No

4.6  Process and management structure, responsibilities

The process and management structures of the party responsible for data collection have
deviated from the MADD. In the MADD, it is stated that Energy Mahanakorn Co. Ltd. (EA
Anywhere Brand) is the charging station operator who is responsible for the charging services
at each bus terminal station and also submits the data to Carbon Coordinating and Managing
Entity Co., Ltd. (CCME) periodically. In the implementation during this monitoring period, the
bus operator, TSB has engaged with another bus service company called Auto Bus to take care
of the charging services, and daily collect the power consumption data of each E-Bus in the
logbook to EA to provide data to CCME.

Responsibilities

The data has been collected from monitoring points, i.e. charging stations and GPS data, by the
Program manager from EA, and provide data to CCME to further used for calculation of the
overall program emission reduction. EA is responsible for data collection and its quality
assurance. CCME takes the role of data compilation, conducts emission reduction calculation
and compiles the monitoring report. Data collection flow refers to Reference 13 and Annex 5.

4.7  Program structure

The infrastructure for managing the Program’s data is unchanged from the Program description,
the MADD, refer to Section 2.3

The process of the new CPAs to be included in the PoA remains unchanged. Refers to Table 4
for CPAs inclusion criteria.
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5 Ex-post calculation of eligible emission reductions
51 Calculation of the achieved emission reductions

Emission reduction calculation from 01.10.2022 to 31.12.2022

In this monitoring period, only the emission reduction from fuel-switching activity is
considered. Hence, the emission reduction formula is as follows:

ER totaly = BE rry - PE pry Formula [1]
where,
ER totary = Overall emission reduction in year y (tCO»/ year).
BE fry = Total baseline emissions in year y (tCO»/ year).
PE rry = Total project emissions in year y (tCO>/ year)

Baseline emissions for fuel switch

BErry = YiYx[(FCaLix X NCVy x EFco2x) x ADJiy] x 10 Formula [2]
where,
BE rry = Total baseline emissions in year y (tCO»/year)
FCaL.ix = Quantity of fossil fuel consumption type x of the ICEV in the public
transport system on route i in the baseline (unit/year)
NCVx = Net calorific value of fossil fuel type x
EFco2x = Emission factor of fossil fuel type x
ADlJiy = Correction factor for route i in year y

The baseline emissions for fuel switching also consider the technology improvement factor. In
the context of emission reduction calculations for the transportation sector in Thailand, TGO
realised the importance of the technology improvement factor, hence considering technological
improvement at the default rate of 1% annually using the default factor from CDM-AMS.III-C.
Moreover, if there are new NGV buses included in the Bangkok public transportation system,
the Program plans to monitor these new buses (and their fuel consumption) to monitor the fuel
consumption rate on a yearly basis to see if it changes from the baseline emission assumption
data and how it impacts the overall baseline emission.

whereby ADlJiy is calculated as:

ADJiy = (NpuiyX Lpyiy) / (NBL,i X LBL.) Formula [3]
where,
ADlJiy = Correction factor for route i during year y
Neyiy = Number of EVs on route i during year y
Lpyiy = Average annual distance of EVs on route i during year y
NBL,i = Number of ICEVs on route i in the baseline situation
LgL,i = Annual distance (round trip) on route i in the baseline scenario
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Regarding the ADJiy parameter, as indicated in the MADD a service extension could occur in
the baseline, since there is space for new buses to be included before reaching the maximum
number of buses as per the passenger transport licence. Also as mentioned, the ADJ is the
correction factor for when there are more e-buses put into operation than envisaged in the
baseline. The higher number of e-buses would be treated as e-buses operating on new routes
where, if no e-buses were in operation, the bus operator would fill the routes with NGV buses.
It infers that the higher number of e-bus replaces the NGV buses. The Program only considers
NGYV buses for conservativeness (since there is no regulation on fuel type of bus) of the baseline
calculation. Hence, the correction factor of this Program shall remain as 1 as it is a 1:1
replacement.

Project emissions for fuel switch

PErry = i) (ECpyijy - ECrEpyijy) X EFecy x 1072 Formula [4]
PE rry = Total project emissions in year y (tCO»/year)
ECpyijy = Annual electricity consumption for charging EV number j on route i
during year y
ECRrepi1ijy = Annual electricity consumption from renewable energy sources for the
charging of the project’s EV number j on route i during year y
EFecy = Grid emission factor

5.2 Impact distribution

This Program does not receive any grants or non-payable cash benefits from any counterparty,
aside from revenue from carbon credits. Hence, impact distribution is not relevant to the
Program.

5.3  Overview
The applicant requests the issuance of the following certificates:

Calendar year Achieved emission reductions | Creditable emission reductions
without impact splitting in t with impact distribution in t CO
CO eq2 eqz

2022 from

01.10.2022 — 1,916 tCO2 N/A

31.12.2022
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6 Emission reductions and significant changes
O Yes
No
6.1 Comparison of ex-post achieved and ex-ante expected emission
reductions
Calendar Planned Ex-post Ex-ante Deviation and justification
year Component of | emission expected / assessment (detailed if
implementation | reductions emission the deviation 1s >20%)
(CPAs) achieved reductions
without without
impact impact
splitting int | splitting
CO eq mt CO eq
PoA 01
2022 from CPAl 281 857 The deviation of ex-post
01.10.2022 - | cpan 616 1,590 emission reduction is
31.12.2022 ’ significantly lower than
CPA3 22 938 the ex-ante due the start of
PoA 02 operat'ional date of the
° buses 1n each CPA. Also,
2022 from CPAl 117 519 due to the j_nadequate data
01.10.2022 - | cPA2 715 1.942 collection of some of the
31.12.2022 : monitoring parameter,
CPA3 155 1,265 those data were excluded
CPA4 10 362 from the calculation.
Total 1,916 7,473

The deviation mainly resulted from the number of buses included in the program. The ex-ante
estimate was based on the assumption that the number of operational e-buses in the program
would be equal to the minimum bus number on the passenger transport licenses from day 1 of
this monitoring period. However, in actuality, e-buses were gradually included in the program,
and the number of e-buses in most routes did not reach the transport license minimum number
from day 1. Some routes even reached the minimum passenger transport license number in late
December 2022. Additionally, the ex-ante estimate also included emission reduction from
modal shift activity, in addition to fuel switching activity, while the ex-post value in this
monitoring period only considered emission reduction from fuel switching activity.
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6.2  Comparison of costs and revenues

In this monitoring period, it is still considering in the beginning phase of operation where the
IRR projection is not feasible as the net revenue is still in the negative value. This is due to the
following reasons:

* Number of E-buses in operation were not fully deployed due to early stage of
implementation

* This monitoring period was considered only 3 months of operation

* Revenues were not yet reflecting full operation e.g. fare and advertisement revenues
* Operating expense and capital expenditure were not yet reflecting full operation

Hence, the comparison of costs and revenues shall be concludable in the next monitoring period.

6.3  Comparison of planned and deployed technology and techniques

The deployed technology specification is slightly different from the MADD, where the
specification of battery capacity is about 150 kWh at a minimum. However, due to an
implementation assessment during the operation, it was found that a battery with a capacity of
120 kWh is sufficient to operate on routes that are not long distance. This change does not have
any impact on the amount of GHG emissions because the amount of electricity charged only
depends on the electricity consumption for each trip. The higher battery capacity will only affect
the charging frequency of the e-bus but not the overall power consumption.
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Table of abbreviations

CME
CCME
CPA
DLT
EA
EVs
FOEN
GHG
ICE

ICEV
ITMOs

LoA
MADD

MP
NGV

ONEP
PoA
T-VER
TGO

Program Coordinating and Managing Entity

Carbon Coordinating and Managing Entity Co., Ltd.
Component project activity

Department of Land Transportation (Thailand)
Energy Absolute Public Company Limited

Electric Vehicles

Federal Office for the Environment

greenhouse gas

internal combustion engine

internal combustion engine vehicles

International Transferred Mitigation Outcomes

Letter of Authorization

Mitigation Activity Design Document

Monitoring Period
Natural Gas Vehicle

Office of Natural Resources and Environmental Policy and Planning
Program of Activities
Thailand Voluntary Emission Reduction Program

Thailand Greenhouse Gas Management Organisation
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Annex 1— Authorization statement by FOEN

P pplied by the Swiss

federation p to 2/CMA.3 paragrap 7ol the Annex (Art 6.2 guidance): trajectory

approach as defined in paragraph 7.a.i for the single year target of Switzerland's NDC (minus

50 percent in 2030 compared to 1990) and 7.b for the multi-year target of Switzerland's NDC
(minus 35 percent over the period 2021-30 compared to 1990)

The ing method for cor ding adj will be
C

In accordance with Article 1.3 of the Imple Ag this A

guarantees the recognition of the international transfer of Mitigation Outcomes specified in this
Statement, pending fulfillment of positive examination statements pursuant to Article 7 of the
Implementing Agreement issued by FOEN and MONRE.

Pursuant to Article 5.4 of the Implementing Agreement, this Authorization Statement enters into
force thirty calendar days after its date of signature. In case of issuance of a statement of
inconsistency by MONRE during this period of thirty calendar days, this Authorization Statement
remains invalid pursuant to Article 5.4 of the Implementing Agreement.

Pursuant to Article 5.5 of the Implementing Agreement this Authorization Statement may be updated
or changed. Such changes or updates can only be made upon request of the entity authorized to
transfer. Updates or changes of Authorization St: valid within 30 calendar days
after their date of issuance, unless the other Party to the Implementing Agreement issues a
notification of inconsistency per Article 5.4 of the Implementing Agreement.

The authorization statement is signed by Reto Burkard, head of climate division of FOEN.

Reto Burkard
Head of climate division

Issuing authority:

Federal Office for the Environment
Woblentalstrasse 68

3003 Bern

Switzerland
carbonoffset@bafu.admin.ch

Annex: MADD " Bangkok e-bus Program” (project ID number 5002)

BAFU-D-4EBO3401/T6
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Annex 2 — Example of DLT approved passenger transport license
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Annex 3 - Letter of acknowledgement by TGO to the use of battery capacity 120 kWh in the

project
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Tel 466 2381 9790 Fax +66 2145 5300 www tg0.0r th

# aun leaob.oe/dox
@b NNMIAN bdod
dor  fumswmsudavdvuwaroandualasins
dou  nssumsgdamsudsn vimslasansmdveu drda
Frafle whdeuisn vimslasanamiusy 9100 7 @obe/oodion MU & NNIAL e
va dy a awv a « s o » v : -

mamidendnaiuien vivnslasimariveu 9a eeudmavasuwlasandon
Tasananfiedaunszannmaminslonnanigeansunalnsuuunnigiu (Standard  T-VER)
o “Iasamssolavarshiily njammuvuasuarUiuua Tou o uas b (Bangkok  Metropolitan
Area E-Bus Zone 1and 2)" uar “lanamisalagarsiii njamanuesuasfiuuna lou o uar «

(Bangkok Metropolitan Area E-Bus Zone 3 and 4)" Jalddumstunududulesins TveR lefudt
lbct MUAMUS baob uardaulFSnsdsuwasandealasims muauduaudud du

pfmmBsdamsfiedouniean G mamnm 3o sun. Sumsumsud amsudnans
MeandoamUivnnavemmguuameivIndLiistym iU s 150 kwh Wumg
whAumdaunnin 120 kwh el aun. selimsAismuvszdiunalasinsuszs0lulomanioly

FuFeunnielusamsu

YauanInIBILUDD

(A o

(wefiosivie luadi)
gMnEMIRAMIUINTIIAMITeEauniEan

AninfussmivaunIan
A o bede ceaD
5315 0 bexn o

“TGOTwaialny Wisla Yneie-

51



Monitoring report of projects/programs to reduce emissions and increase sink performance

Annex 4 — Example of Mileage logbook
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Annex 5 — TSB’s management structure corresponds to the e-buses data monitoring
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Annex 6 — Example of bus registration license
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Annex 7 — List of References

Reference 1
Reference 2
Reference 3
Reference 4
Reference 5
Reference 6
Reference 7
Reference 8
Reference 9
Reference 10
Reference 11
Reference 12

Reference 13

: Letter of Authorization

: Purchase orders of e-buses

: NGV bus salvage purchase agreement

: Technical specifications of e-buses

: Electronic service agreement contract between EA and Amita
: Contract agreement between EA and the bus operator (TSB)
: Proof of CPAs registration under T-VER standard

: List of monitoring data provided by the bus operation (TSB)
: Average specific fuel consumption calculation

: Employment data of the bus operator (TSB)

: GPS exported data

: Electricity Consumption data and logbook

: Data collection for electricity consumption procedure
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