CHULA 2NGINEERING

ndation toward In

World Environment Day

#Beat Air Pollution
#Together We Can #Breathe Clean Air

UNMLSHUNISLLA b
UANYNIDINASEAUUTE LN A

5 4QuneU 2562

5 June 2019 1



Research theme

Air Quality Management WO I'l( eXp e ri e n C e

Indoor air quality using Phytoremediation
Sensor network on air quality monitoring

Social work research

Phytoremediation and indoor - Road safety policy and
Exposure levels of VOCs for air quality research for handicapped
Verdicr e p e s el e - Thermal comfort/ CO, level in persons/ walk and bike
PAHs fingerprint around classroom
power plant - VOC:s in office buildings
Degradation of PAHs using - Fungal growth and prevention
soft X-ray in flood crisis

Emission of mercury from
incinerators

Odorous compounds and
VOCs in landfill
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* Environmental management using Geospatial Information Technology: EnvGIT
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TEMPERATURE INVERSION

Subtropical
High Pressure

© Buzzle.com

Normal Condition Temperature Inversion

https://confluence.furman.edu:8443/display/G

http://www.buzzle.com/articles/causes-and-effects-of- GY230F10/Urban+Air+Pollution

temperature-inversion .html
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SOLUTIONS Gy Uaneung

IMPROVE DOMESTIC,
INDUSTRY AND
Q REDUCE AGRICULTURAL
INVEST IN ":’:ﬁfggn‘:ﬁ“ L WASTE INCINERATION,
ENERGY-EFFICIENT : r FOREST FIRES AND
POWER GENERATION. ol CERTAIN AGRO-FORESTRY

ACTIVITIES.

~~ MAKE GREENER AND
MORE COMPACT |
CITIES WITH
ENERGY-EFFICIENT
BUILDINGS.

PROVIDE UNIVERSAL ACCESS TO
CLEAN, AFFORDABLE FUELS
AND TECHNOLOGIES FOR
COOKING, HEATING AND
LIGHTING.

BUILD SAFE AND AFFORDABLE PUBLIC
TRANSPORT SYSTEMS AND PEDESTRIAN- 7 &)
AND CYCLE-FRIENDLY NETWORKS. 9 /

7y
CLEAN AIR FOR HEALTH #AirPollution {4 borld Heatth
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SOURCES: Asian Green City Indsx 207,
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https://www.bangkokpost.com/lifestyle/culture-
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Hong Kong
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Kuala Singapore
Lumpur 66.2
43.9

International
Standard

Bangkok
3.3

https://sg.asia-city.com/city-living/news/chula-park-samyan-
neighborhood
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Considerations in Designing an
Effective Air Quality Control Strategy

e Environmental factor
* Engineering factor

e Hconomics factor

Clean Aix
Act!!!

Step in developing a control strategy
* Priority pollutant
* Control measure

e Public awareness
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Control options

11.

, Best Option:
Clean Air

Dose / response
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101-200
Unhealthy
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Turaan
Cco ppm 1 . 30 Non-dispersive Infrared Detection
NO, ppb 1 . 170 Chemiluminescence
SO, ppb 1 . 300 Ultraviolet Fluorescence
O, ppb 1 4. 100 Ultraviolet Absorption Photometry
Fuazaasvunalaiiiu X
mg/m 24 %A 0.33 Gravimetric
100 lunsau (TSP)
mg/m?> 24 . 0.12 Gravimetric
Fuazaasvuialaiiiu Beta Ray/
10 luaseau (PM,,) pg/m? 14 0.05 Tapered Element Oscillating Microbalance,
(TEOM)
s Gravimetric/USEPA Federal Reference
duazonsvunalaiiiu me/m 24 . 0.05 Method (FRM)
2.5 luasau (PM, ) , -
' pg/m 14 0.025 Beta Ray
& ” 1.5
Az ug/m?> 1 19y

Atomic Absorption Spectrometer




WHO air quality guidelines and interim targets for particulate matter:

annual mean concentrations

24-hour concentrations

PM1o PM2.s PM1o PM2.5
3 3
(ug/m3) (pg/ms) (ug/m ) | (pg/m)
Interim target-1 (IT-1) 70 35 Interim target-1 (IT-1) 150 75
Interim target-2 (IT-2) 50 25 Interim target-2 (IT-2) 100 50
Interim target-3 (IT-3) 30 15 Interim target-3 (IT-3)* 75 37.5
Air.Qu:.ality 20 10 Air Quality 50 25
Guideline(AQG) Guideline(AQG)

*99th percentile (3 days/year).
*For management purposes. Based on annual
average guideline values; precise number to be
determined on basis of local frequency
distribution of daily means. The frequency

distribution of daily PM2.5 or PM10 values usually

approximates to a log-normal distribution.
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= Suli D O WHO Guideline = 25 uan./au.ul.
ansgasn’ (2013)
Qi
28 WALEN
25 WHO Guideline aaawsLAY
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Presentation Notes
เนื่องจาก PM 2.5 เป็นฝุ่นที่มีขนาดเล็กกว่า 2.5 ไมครอน ซึ่งมีขนาดเล็กกว่าเส้นผม (50-70 ไมครอน) หรืออนุภาคเล็กกว่าเส้นผมถึง 25 เท่า และการที่ฝุ่นเล็กมากทำให้เรามีโอกาสที่จะหายใจเอาฝุ่นละอองนี้ไปเข้าไปสู่หลอดลมได้ จนอาจเป็นสาเหตุ หรือเป็นตัวกระตุ้นให้เกิดอาการของโรคอันตรายในระบบทางเดินหายใจ และอวัยวะที่เกี่ยวข้องต่างๆ ซึ่งผลกระทบต่อสุขภาพที่อาจเกิดอยู่กับหลายองค์ประกอบ ได้แก่ 
ปริมาณ PM2.5
ระยะเวลาการรับสัมผัส 
ความเสี่ยงของแต่ละบุคคล  เช่น อายุ โดยเฉพาะกลุ่มเสี่ยง ได้แก่ เด็กเล็ก ผู้สูงอายุ หญิงมีครรภ์ และกลุ่มที่มีโรคประจำตัวที่ไวต่อผลกระทบ เช่น โรคระบบทางเดินหายใจ โรคหัวใจและหลอดเลือด เป็นต้น
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Shared Moblllty Has Yet to Reach Malnstream Adoptlon

Yeomudh of ne Y o v YOu DOOKES O 'OEDSIIe O S0 INTNE past 12 maoantns?

B ‘Traditiona® transportation services [l Shared mobility services

Car rentas

T

Rde-shanng (short distance)
PUD Transportation
Car-shaw "L

Rde-sharng (long distance)
Hive sharng

None of the above
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Policy dialogue on
‘Green Mobility for Clean Air- Speeding Actions from air quality players”

Electric Vehicle: Hope or Real?

Nuwong Chollacoop, PhD
Head of Renewable Energy Laboratory, National Metal and Materials Technology Center (MTEC)
Committee, Electric Vehicle Association of Thailand (EVAT)

5 June 2019

World Environmental Day 2019

Grand Diamond Room, IMPACT, Nonthaburi, Thaila
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Over 3 million xEV worldwide = /1

ELECTRIC VEHICLE ASSOCIATION OF THAILAND

Figure ES 1 ¢ Evolution of the global electric car stock, 2013-17
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2013 2014 2015 2016 2017

https://webstore.iea.org/download/direct/1045?fileName=Global EV Outlook 2018.pdf
Estimate of 1.32 billion cars/trucks in 2016 (https://subscribers.wardsintelligence.com/analysis/world-vehicle-population-rose-46-2016)



https://webstore.iea.org/download/direct/1045?fileName=Global_EV_Outlook_2018.pdf
https://subscribers.wardsintelligence.com/analysis/world-vehicle-population-rose-46-2016
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New BEV Registration by Vehicle Types
|as of 31 Dec 2018)
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E Mew HEV & PHEV Registration by Vehicle Types
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HEV & PHEV Accumulated Number (Units)
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BEV Registration by Vehicle Types
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HEV & PHEV Registration by Vehicle Types

(as of 31% Dec 2018)
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Plug-in Hybrid Electric Vehicles (PHEV) =1
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Mercedes Benz E 350e Porsche Cayenne E-Hybrid Volvo S90 T8 Twin Engine
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Battery Electric Vehicles (BEV)
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Us:innHonsa
Socket Type
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More Info

asUsusnaualui BEV

Cuid

Auodi

AC Type 2 & CCS2

a17
95
80%

8%

5,099,000

IAQ

=

AC Type 2
400
80
0%

8%

1,890,000

@& /"ﬂ"ﬂ

é

AC Type 2
160

1.8

2%
664,000
B

=

&

HYUNDAI

AC Type 2 & CCS2

312 (SE)
482 (SEL)

39.2 (SE)
64 (SEL)

Y S

t.o

407
8%

1,849,000 (SE)
2,259,000 (SEL)

1
—r

r—>

HYUNDAI

| AC Type 2 & CCS2
| 280
28
o,
407%

8%

1,749,000

AUAEUNE

l"

A=
e

TAGOUAR

> & —
h 4
DAl

AC Type 2 & CCS2

470

5,499,000 (S)
6,299,000 (SE)
6,999,000 (HSE)

D

AC Type 1&
CHAdeMO

250
30
S
K2
40%

8%

2,297,000

Joya cu AUR 16 1L.9. 2562 duiAVEUsUGlWihing
Updated on 16 April 2019 by Electric Vehicle Association of Thailand

luds:inaAlngt

AC Type 2 & CCS2

200

LEAF

A

AC Type 1 &
CHAdeMO

31

40



COP21 in numbers

9, iobal temperatare rie thal shonkd not be
breached

12 days for government leaders to seal a climate deal

0, P g
40 /) target reduction in GHG emissions by 2030

below 1990 levels

178 countries which submitted INDCs 5 " (C) PARIS2015 d by
COP21-CMP11 -

10O billion USD was promised each year to finance E e R

climate action

Reduce GHG emission
20-25%
in 2030

400 parts per million of CO2 concentration has
reached the atmosphere

20 15 is the hottest year on record

2020 the Paris agreement comes into effect

Source: Manibo, Medilyn, 5 things to know about COP21 in Paris. URL: http://www.eco-business.com/news/5-things-to-know-about-cop21-in-paris/
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Development of EV Policy in Thailand

NRC proposed the National EV promotion project to Thai government.

National

Reform ‘ ‘
Council

(NRC)

Feb 2015

March 2015 April 2015 Dec 2015



Electric Vehicle Policy & Promotion in Thailand (E;
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NRC’s EV Promotion Recommendations

AN

‘ Promote Thailand as an ASEAN Electric Vehicle Hub
\

‘ Promote Electric Vehicle Usage on Thai Roads

|

‘ Promote Electric Vehicle Production in Thailand and Supporting Local EV Company

[
‘ Support R&D of EV, EV Parts and Components and Charging Station
/

) . ' (\:‘j Loe
8 s - PR S
I i A D RN
& o ~—5 v 3 . .
TG o Support Investment of EV in Thailand

/




Electric Vehicle Policy & Promotion in Thailand
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Foreign Direct Investment Support
 BOI EV Package (Import Tax & CIT exemption and Excise Tax reduction).
* Collaboration between Ministry of Foreign Affairs, Ministry of Commerce, Ministry

of Finance and Ministry of Industry to discuss with China to set appropriate Import
Tax for BEV under ASEAN-China FTA.

Domestic Market Stimulation
Set the target that 20% of government budget for vehicle fleet to be used for BEV procurement.

Urge Airport of Thailand Public Company Limited (AOT) to use more PHEV & BEV limousine.
Industrial Estate Authority of Thailand & MoST to use BEV at EEC.

EPPO to convert conventional taxi to BEV.
The Fine Arts Department to use BEV at large national heritage sites

Infrastructure Preparation

* Ministry of Energy and Ministry of Transport to plan EV charging station location.
* TISI to proceed on the National Automotive and Tire Testing Facility and prepare
human resources.




Electric Vehicle Policy & Promotion in Thailand =11

ELECTRIC VEHICLE ASSOCIATION OF THAILAND

EV Standards
TISI to proceed on standards of EV charging system, electromagnetic compatibility,
battery for EV and DC meter for billing system.

End-of-life Management for EV Battery
Department of Industrial Works to prepare EV battery end-of-life management plan.

Pollution Control Department to enact Acts for EV battery end-of-life management.

Other Measures
Thailand Automotive Institute to proceed on productivity improvement project
focusing on human development to support next-generation automobile industry.
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Electric Vehicle Policy & Promotion in Thailand

According to Energy Blueprint, in 2036 /i’"'

Target

1.2 Million EV (PHEV&BEV)

Reduce Energy intensity by 30% ‘ T T:@l

Focusing on transportation sector which is 4
the highest energy consumption T

\ 690 Charging stations /

~N

Energy demand deduction = 1,123 ktoe
(transportation sector )




Electric Vehicle Policy & Promotion in Thailand

& ASZNS 9N II U
&) MINISTRY OF ENERGY

4 Main

Factors

W rr—
Q=

Phase 1
2016 2017

20 EV Bus (Performance Testing)
200 EV Bus (Pilot Programme)

Phase 2

20 18 — 2020

Intensive R&D

@ MEA | 4 Depot (200 buses) 2 el
> Vehicle and
€ EGAT . 1 mini Bus & 1 Charging Station Station Standard
. EV & Smart Grid » Load effects
High Energy Performance EV & Station when charging
QEEA/ EV Bus & 4 Charging Station Airport - Pattaya > .'::3 e
Human Resourc
9 PTT EV Bus (Fleet)
\_/ PTT Head Office — BTS Mo Chit g
=y > Promotion for
8 @\w EV Bus / Passenger‘ Charging Station :ﬁ:r:nd
Research and
\ Development
Billing System Preparation
(’
Temporary, Energy cost per km. of EV is cheaper than NGV
. » Permanent
Subsid ..
tariff
AN

EV Action Plan (2016 — 2036)

Phase 3
S—— |

2021 >

2036

O EV Passenger
1.2 million units

] 690 Charging Stations

O EV Smart Charging

Exapansion

Approved by National Energy Committee, chaired by the Prime Minister on 11 March 2016
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Energy Policy
!3.5 and Planning Office
( ) MINISTRY OF ENERGY

150 EV Charging Station Project Supported by EPPO

Objective Supporting Public & Private sectors to buy EV

Targets

€

»28819 EV Charging Stations

CHARGING
STATION

Subsidy for Public

1. Hotel & Resort sectors
2' Department Store ~— Normal-Charging Station Quick -Charging Station Round 1-5 91000/0
3. Offices
4. House estate/ Condo Subsidy for Private
5. Public service ~ sectors

. . Round 1 >70%
6' Tourlsm SerVIce Chargi?:‘;-sm. Char'g,iI:gE:’-Zw. CharginZE‘l‘Sl-ZO*mﬁ

Round 2 >50%

*HINEHE  alumssausza v (Charging) audadvegiuuiinalivhiiiiagida vinavasnuanaiuazmaseasmsausamelusosud Round 3
Sl azEl o o q : u -
(on-board charger) 2895A8UALARZEND UAZIU  BEV : Battery Electric Vehicle | PHEV: Plug-in Hybrid Electric Vehicle
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Expected Locations of Installing EV Charging Stations by 2018 in Thailand & Bangkok

Greater Bangkok

) ) 5 | 4 Quick Charge & Normal Charge
“10 = 9 Quick Charge
o= 19’ i@ Normal Charge

17



EVAT Charging Consortium

/1

ELECTRIC VEHICLE ASSOCIATION OF THAILAND

[_7] dnTnuuuloune
duuauuloe A/ & e ¥
‘ =1/) Chorging Consorium L || L) Y T,

I
CHARCING CONSORTIUM

(

IRUSMsMsanUs=3WuN (Charging Operator & Service Provider)

\M%,EGAT 6 ptt 5['*|ETHE FIFTH ELEMENT

uTooIn

Greenklyx %SREENLOTS 22HAUP gl PUMPCHARGE
NG J

N
4 usEnLA3aJdaUs=tWLh (EV Supply Equipment Company)

™
‘ . "‘\IBIB V ABELTA oefacec

ALCEN

S [ ]
pnns:HE d Yéjp gﬁdWhiZ EJ
EL‘EF:] AUTO SERVICE TOYOTA K PROMPTCHARGE

4 us¥nsonoud (EV Company)

a&\
Fﬂﬂﬂ | paeya

\ Mercedes-Benz

Lifels ®n ‘ Schneider
LPElectric

Source: Electric Vehicle Association of Thailand



EV Status Overview in Thailand -

Public Charging Stations in Thailand

o L e 3 1§ P
-

-----

Paragon Department Store Pollution Control Department

19
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7\
Ellillﬂ Thailand Industrial Standards Institute

Sockets and Inlets Standard

Vehicles AC Charger DC Charger Vehicles
IEC 62196-2 Configuration Type 2 IEC 62196-3 Configuration FF
EIECtrIC Rated Current: Up to 200 A EIEthlC
Bus Rated Voltage: > 500 V DC Bus
Communication Protocol: PLC
System A System B System C
. RS CHAdeMO (Japan) GB/T (PRC) COMBO1 (US) COMBO?2 (DE)
Electric Phase: Single / Three Gtk Q.‘_‘ A & Electric
p Rated Current: 70A (Single phase) / 9 P
assenger 63A (Three phase) assenger
Car Rated Voltage: 480 V venite it ‘ Car

Capacity: Up to 22 kW (Mode 2)
Up to 43 kW (maximum)

Communication
Protocol CAN




Example of Current EV Projects in Thailand =1/
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6
R EGAT o PEA

Pilot Project: electric public bus and

1. Pilot project: electric car, electric minibus and Project: establish of charging station (4 stations) ; . .

charging station for supporting the electric vehicle pilot charging station (4 stations)

. — roject of Bangkok Mass Transit Authori
Compose of: (rent) Rl - by = Tourist transportation, Suvanabhumi airport-Pattaya
1. One Electric minibus (rent ;
: = Progress : approved Budget, under the contract signed

2. One Charging station ﬂ\ Progress PP g g

Service area: North Bangkok Power Plant = Designing and construction of charging station = Planning to install charging station for 4 places as below

for supporting the electric vehicle pilot project of
Bangkok Mass Transit Authority Jn,.:

Progress: TOR drafting '
Station 1:
Suvanabhumi Airport J

2. Pilot project: load management of
electric vehicle using smart grid technology — : A

nsdedseyTviiimdang Au >}
Turho Peak Load asvihIv 7 ; &
Peak Demand gofiu . S 3
BN ib Ny P 201 3 AapWnsaNaLe
™ Sl p ' v HauE-Wnen (n

2in I

201 2 agWnsaua
u r'-.mas'nﬁ ﬂau‘s-ﬁ’mJ

Progress : under technical
= "= " studyand TOR drafting

3. Project: development of standards and energy
efficiency labeling (No.5) for the electric
vehicle and charging station

Progress: under technical study for defining the suitable
energy efficiency standard



Y R chusongiom

Pilot Project: electric van for personnel transportation Project: KMUTT Charge & Share : Electric
between PTT head office and BTS station Progress: Opening the Charging station for Vehicle Charging and Car Sharing
= Progress : finding service company studying the Smart Grid & Smart Mobility =l
= Electric van will be available on first quarter of 2017
orereac Progress: Develop the project with partners and
Existing Van Operation Proposed EV Bus Operation \E opening 2 charging stations at KMUTT BangMod
@ = @) e B campus & KX campus
& R
15 Passengers 40 Passengers ' -
_”0':“,; BTSMo—(?hit
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Thank You

Electric Vehicle Association of Thailand (EVAT)

aananenuaus N Ing

http://www.evat.or.th
Tel : +66 86 390 3339
Email : contact@evat.or.th (General contact)

member@evat.or.th (Membership)

ELECTRIC VEHICLE
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