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Reduction of Sulfur Content in Fuel Qil

Flue Gas Desuffurization

Policy & | - Necessity of new or stringent regulations | - Necessity of new or stringent regulations
Administrative | . Introduction of a supporting mechanism | - Introduction of supporting mechanisms
Aspect 1 for refineries for FGD instaliation
~ Necessity of consistency with other - Necessity of consistency with other
regulations regulations
- Increase factor of administration costs - Increase factor of administration costs
Social Aspect - Pressure for financial status of refineries | - Cost increase factor for factories
- Factor for fuel oil price increase - Some factories without installation space -
- Logistics for supplying different quality will stop productior: or move to outside of
fuel oil for BMR and other areas BMR
Technological - Feasible - Feasible
Feasibility - Considerable Reduction of SOx - Introduction of fuel shift by some factories
- Considerable Reduction of 5Ox -
. Fuel Shift fo Natural Gas _| Utilization of Lower Sulfur Coal & Lignite
Policy & | - Introduction of more beneficial incentives | - Necessity of new or stringent regulatibns
Administrative | - Unnecessary of regulation - Necessity of consistency with other
Aspect - Accordance with current government regulations
: policy to enhance intreduction - Increase factor of administration costs
Social Aspect - Risk of gas leak from pipeline - Difficulty of steady supply '
: - Short life of many domestic coal mines
- Difficulty of development of new coal
mine, due to mattér of social acceptance
- Tendency of price increase
Technologicél | - Feasible - Feasible
Feasibility - Congiderable reduction of SOx - Small reduction of 5Ox
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Approx. Investment Approx. Annual Cost ) Approx. Annual Cost
Amount (MBht) (MBht/y) (Bht/y/502
. : Reduction ton/y)
Reduction of S in Fuel Oil 600 to 2,500 200 to 1,000 20,000 to 100,000
Flue Gas Desulfurization 1,100 to 4,400 300 to 1,200 30,000 to 120,000
Fuel Shift to Natural Gas 900 to 3,500 90 to 400 9,000 to 40,000

o A MEFEICLIE, RBRTA~OEHEBE3IHTO > bROLBRNTHD, BT, ¥EFE
X CDM ~DERAATREEEZHE LTV,
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Reduction: of $ in Fuel Oil Flue Gas Desulfurization Fuel Shift to Natural Gas
Environmental | - Reduction of SOx - Reduction of SOx - Reduction of SOx
Impact - Improvement of air quality |- Improvement of air quality |- Reduction of smoke
- Necessity of adequate - Necessity of adequate - Improvement of air quality
treatment of by-product or|treatment of by-product or|.{and alteration by laying '
waste(removed sulfur) waste (removed 50x) pipeline
Financial Issu |- Large investment amount |- Large investment amount - | - Less investment amount
- Large yearly cost. - Large yearly cost - |comparing to other measures
- Necessity of Government |- Necessity of Government |- Less yearly costcomparing
support to refineries support fo introduction to other measures
- Necessity of incentive for
introduction
Cost - Less effective, comparing to|- Less effective, comparing to |- Most effective of three
Effectiveness |shift to natural gas shift to natural gas countermeasures
- Factor for cost increasing | - Factor for cost increasing - With energy saving merit
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| 30%EHR L7 BAITOWT, Airviro 23 a2 L—3 5 o THEE L TR, '

2000 4535 1 0F 2011 4 BAU 47— 2z & BEFHREL T 2 L— 2 2 VRERITH 6 BITRL
1CEYTH D, 2011 FOFRS —R : RETA~OEBROFERIIN 8541 ICRLEZED TH
B, BEEEBLUYA P54V 281 58T ORIIEr —ATH 8541 DEY THB,

& 8541 EEBBETH

Exceeding Thai Ambient Air { Exceeding WHO Guideline
Quality Standard
Yearly Average : 40ppb Yearly Average : 18ppb
2000 Base Case 0 107
2011 BAU Case 3 230
35

2011 Control Case

1
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A~OEEREBERL, HEEL T HERS B,

® 8731 FoHiavIisy

2003 2004 2005 2006 2007 2008 2009 2010 2011

Countermeasure: Shift to Natural Gas

Western Part of Bangkok NG Ring (Main Pipeline by PTT)

Installation Planning {PCD and PTT)

Supprting Planning (PCD, PTT, and IFCT)

Public Relation for Shift to NG

Instalation of Necessary Facilities by Individual Industries
(Application of Environmental Fund, JBIG's Two Step Loan)

Reinforgement of Institution and Capacity of PCD
Designation of Analyzing & Simulation Group
Designation of Inventory Group

INurturing Private Sector
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9. BMRIZHIT S NO2 %%

9.1 FHm

FFEOBEICHEY, B9LLI RUFE 9111 1Z7RF 2011 &£ (BAU 7y —2R) OFREED
ESWTRILL2ZATHERR ($15) #BvELvbhlk, 2081584, B91121C
T LB e - RS EN, BRI OV TCEN LE 2 £2/ER L, FOREHES
BRIV TEERRN SN, :

¥ : Grid over Thai NO, ambient air quality standard
B :Grid over WHO NO; ambient air quality guideline

Eo11.1 20 £BAU S —RD NO BET v
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#9111 BAUY—RDFHER

NO, Emission Volume No. of Grid over the standard
Case Description (BMR: 26,320 Grids)
(kt@2011)

: Over WHOD Over Thai
BAU Case ' 277 2,127 (8%) 60 (0.2%)
Simuolation resnit

1* Draft Countermeasures  fgg—— of
2011 (BAU) Case

Primary Screening
(Discussion with Relevant I
Agencies)

M

2™ Draft Countermeasures

Secondary Screening
(Effectiveness & Cost Evaluation) [€—-———

on the 2° Draft
Y Simulation result
Identify the Optimum Mix of
of 2011 (Control Scenario)

The Standard
Attained or not 7 -

9.1.1.2 NOHIRREREDHDERTIO—
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- KALSR - R ow s (2006 L) B,
W EURO4 HE{T{EURO4) - EURO4 }1EUROZ £V L v EEIEHREER Th 5,
SUNRERIE . bTuy (010 FLEY | FUROS L[EHRIZ, EUROA AT 2 7odicidd ¥ Y o ROV 1 — BN P ORI S & BUE LA Ll 4 5 %
- KIS BTy o (011 4R Bhs, |
W EAFEEEA (LEV) - B IETCIEHEEMNICSAIE (BMTA OB S A, BHEE AR D OVKEED Satsd L,
- KIRH A {EAE RTINS RE DT 4 — YA HE LY Nox DR 82870,
e AT Y [l L EABEHEOMAMEED DI, HEREO S U RRIC LA EAE L LIRERES L L,
W HTEAE (OVR) - BKAUE (BMTA OFfTH/ VA, REHEE AR L OOEE) Rl L,
- I A OFEHRE OVR b2 & BB (10 4F) xS & 2 A3 BUR (o B S N T A BEE S Uik, F 0Bl & LT,
_ - TR A DM - REERTE BMRICBWTHEZ > Tk Y, BUR & T LTV AKREIHEDIE & A Sk BUR (2B ST
W —2n | - W, BIR ICRFE SN TSR LR LT 50 ChRAMERDH L LB LLNS,
- HLLBMREADOHIEAZEH A L FR bl O—P— b o TRIFEM SN REL 52 T LED
Lt i R ) fedh, ERPREECHELEZ NS,
_ A BORITICEY, o P rREBA R POBGETARU TORHIC L W EIESESIs L LE,
- RO LD AESHIRIIHERER IR E L TR D, 22U g LB (BUEER) 2F
CThHHZ ERMBL LTS, £ 0 TRTHE BEfclszrProfbBEclEShs:
W, BERA ABREL Y, "B ERERERWEELZLNS,
- UGETTAILIEE, PRV RSB EBRETIBANE . R ARE kB LB LNS,
FOT, WETAREE L FEREFIZLDHLVET L LTRBISNEHR LRSS L2 bR AEE
DAFFHENRD ([QUgEEyHE s BEibhd) &b L, '
m ERER RN RO S - PCDIC kA RMIE (EUR0Z HE) OPEHTFT A M — &k, RO BR2 OEmM CHESRAREELY b
(Real-EURO} ROEWMERZRL T bO0, ZhodF—FR LA OHRERLCHNALDEEL LR, 0k,
X FCIL, FHESOBNESSIT L o€, FEACHNERIZES U REEATHBICH 5 2 & 5K
THIEEBERLE,
m AZImHLE - ZR{REE OCUMLT ASRMET LTV B ASBISHIHER O D OZSEME] (B4 B THy ., AFEIAE L LTHEE
~ KRB NG w03 FAY L TEEN bl b b L,
R Ak (113 kmA) O3 AL 1f- - AZSEBHNC B0 ZBERHITT bR TR IEREMR BT ENC R Y. Case 1 BUCKE B 5
v 7 OIFFTHRRL o le . Case2 1 1 BDKE T o 2B 6 BONU LT v 2B ShBE. ©2
r— 2 it L,

R : Traffic Control (RERF) IHREHKE L TEBSASTOTHAELES, FRETEHEL LTRDTVLOO. BEEZEENICIEBY 6 -OICHBMISEI & &L,
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9113 IZFRT LY, 2011 4 BAU r—RIBWT, HDDV/T (F7 v 7 RUVSR) i
BEIELOHHEND NO. DK 80% % 505, 0, #RE (1% X HDDV/T
T B NOGRHROBLA» DR SN, '

_Tai(G)
Tak-Tuk 7 02%

B 9.1.1.3 SEERER NOHHEDHEST (2011 £ BAU —X)

RILIICFATHRE (B10 BLUTOLBY TH2,
-EURO4 (BBl EOSEHERT, BAU KBV TEB SN TS EUROS L WLy
- LEV (Low Emission Vehicle: 7 4 —ENRE=AAF—IC LD EAFROKET 1 —F
JVE) - .
- - OVR (Overage Vehicle Retirement: K& RHEHIE L ZEX bh 5L LA KBT +—F
- NEORE) |
- Real-EURO (KE!IF ¢ — ¥ A EIZBIT 2 EEN LI HERE~0OFEE)
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9.2 XEROBE

E—AIT IV —=2FZBWT.H1ERE (E1R) BT 208EEREESh,. dFE (B
2F) MERERE, ERHER B2 3ETRAY U —=r 2BV TE AR
R URBR: - GBI LY S S i, 9211 U TR TEIRAZ V-0 7 ORRE
Y |
- Real-EURO EZ DM - MIEOKERSETHEL00, BLPEN (LA VERT

XEBALPANLREN) ThEEELLNEEY, HRLEEShAETHE,

- EURO4[Z NOx HIiE & W 3B CHRBEVREEIN, EFICKEVWEEELEL TS
e 5500 A=Y/, FHEINDBAETHSD,

- OVR ELEVIZOWTiE, 2EBHIZEESNARELEZ BNBM (OVR : 40~330 F/3—
Y/t LEV:20 FAA—VEF), BELTWEEELZLND D, FNOEOBLEhED L
IR OHMICR ESNANERH B LB L, B0l B0 AagERiAadbEodnn~
ARy s ARRETHIEE LI, |

Economic Cost for 1 ton of NOx Reduction
A

Low priorify countermeasure Low Cost-Effectiveness
‘ Due fo small reduction

Low Rejected <————— Low
Efficiency SETTER - Cost-Effectiveness

Due to Heavy investment

pa-sampr  LEY

L . “ “0ZWEL,
Immediate institutional arrangement /s N

ﬂ Financial Arrangement

necessary

High
Efficiency t—> High priority countermeastre

* (negligible) Mil. BX

Institutionat Arrangement
(Action Ptan)

{Action Plan)

—P
Institutional Arrangement is Necessary Not necessary ‘ instifutional Evaluation

9.21.1 RoU—z=THER
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Real-EURO +H4APH 5 LEV & OVR D<A M w7 A3, £9211 R+ BEGHE
AR L~ THUTFD 3 ICBES A,

% 9.2.1.1 LEV & OVR OaE I v o RITxwd 5 NOBIFE & ER O

NG3+VR2 UB Transition from Oid to New NG could not hagpen without NG2 (New NG UB purchase as New UB)
NG2+VR2 ChITr Transition from Old to New Diesel could niot happen to prior o UB.

NOx Reduction Annualized Cost for
Case D Urban Bus | GoachfMruck | Volume from Cost 1t NQx Case Description
BAU . Reduction
(Bil. Bahts)-
New | Old | New 0?_{_17 (t(lﬂ} (Th Bahts)
BAU - |- - BAU Case
VR1 VR1 45T 19 445 UB Transition from Old to New Diesel
NG3 NG3 (8,220} (1.8) {219y |UB Transition from Oldf to New NG
VRZ VR2 | (28,975 {95.3) (3,289)  |ChiTr Transition from Old to New Diesel
VRI+VR2 VR1 VR2 32,581 97.2 2,985  {UB, ChiTr Transition from Old to New Diesei
UB Transition from Old to New NG and ChiTe
NGI+R2 NG3 VR2 | (37.014) (87.1) (2,623) Transition from Cid fo New Diesel
NG2 NG2 14,333 03 2 New NG UB purchase only
e e e e s e et e o e s e e e ] o e e e e it e e e -
R ¥ NG2svRi ne2 | vei 18,915 22 15 New NG UB purchase and UB Transition to Old o
H Naw Diesel
5 _ New NG UB purchase and UB Transition to Old
: NGZ+NG3 | NG2 | NG3 22,558 21 93 Diesel to New NG
; - Naw NG UB purchase and Ch/Tr Transition from Oid
5 NG2+/R2 | NG2 VR2 | (43449 (95.6) {2,200} o New Diesel
\ X New NG UB purchase, Old UB NG conversion and
i NG1+NG2+VR2] NG2 [OUB!? VR2 52,346 98 1,826 ChiTr Transiton from Old to New Diesel
i Naw NG UB purchase, UB Transition from Oid to New
: NGZ+VR1-VRZ| NGZ | VR1 VRZ| 47890 975 | 206 |rycel ang ChTr Trensition from O1d to New Diesel
i New NG UB purchase, UB Transition from Oid to New
5 NG2+NG3+VR2) NG2 | NG3 VRZ| 52346 74 | 1861 I\ and CTr Transiton from Oid to New Diesel
! Nate: The folfowing combinations were considered difficlut for the following reasons, )
| NG3 UB Transition fom Oid to New NG could not happen without NG2 (New NG UB purchase as New UE)
E VR2 ChiTr Transition from Otd fo New Diesel coutd not happsn fo prior o UB.
E Firsi;Recommended Case
: ' New NG UB purchase and UB Transition to Oid
i L} Real EURC{all} + NG2(UB) + NG3{UB} 165,398 21 20 Diesel to New NG, and the stricter compliance
; ‘ with EURO standard by Ch/TT.
i SecondRecommendedCase ———— e e e
; [ ' New NG UB purchase and UB Transition to Oid to |
1oam-ad Real EURQ(all) + NG2(UB) + VR1{UB} 104,589 22 21 New Diesel, and the stricter compliance with i
f EURO standard by ChTr, .

S S _—— e —

“Third-Recommended Case
Real EURO (alf) 83,557 hl -

. |The stricter compitance with EURD standard by al
HDDV

B—XWr—x _
- EEMICHHEBIIES LEXREESTRICHES Z &, (Real-EURO)
- BHARZDNWTIET 4 —FBARAOLD DI RATAARAEFRBATLHI L,
(NG2)
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L E 10 EEOBL LB AR OWTIE TR 2SR QB L RES TS T
L. (NG3)
B — A
- EENICHHERIIES L ATERTEICHS Z L, (Real-EURO)
- BHARZOWTIRT A —EARROPD Y ERAT AR EEATS D L,
(NG2)
- EA 10 EBROERLLEEHAAC OV TRFT 4 —BAAROHELAEERES
, Z &, (VRD)
EERWr—A
- REMCHRNEBIIES LA KBEERTHIZES Z L, (Real-EURO)

RI212ITHBr—ADY I ab—3a VER K212 1R —RADEE~ v TR
T, 2011 FITBWTE—RERE T o EES NODF A OREBEEEZEBL 72 2 v ¥ 2tX 60
B 5IT, WHO A R5A v &l A v =it 2127 55 1,075 12, FEotBETIRIA
DEBEEELHELIF A vral6d b 52, WHO A FIA4 v 2Bt Avi 2321727
251,086 1T, BEXRMETIINA OREEELZEATLA v 21360 225 712, WHO &1
R4 B2 A v =2i2127 v 1,237 12, FH-Fnigd L,

C$£9.212 HEF—-ADTFHER

Reduction | Reduced No. Alnviro Simulation
Contral Case and Volume of (BMR: 26,320 Grids)
Countermeasure Description Over-standard
kt@2011 ;
(ki@2011) Grid Mo, of Grid | Over WHO | Qver Thai
First-Recommended Case 1052
- Substantial Compliance with HDDV/T emission ’ BAU Case ; 2,127 (8%} | 60{0.2%)
-106 ki {WHO)
standard
- Purchase New NG Urban Buses (BMTA) (277 Kt BAU) 55 Control

- Replace Over 10 years old Urban Buses with (Thai)
New NG Buses (BMTA) Case
Second- Recommended Case

1,075 (4%) | 5(0.0%)

- Substantial Compliance with HDDVIT emission 1,048 BAUCase | 2,27 (8%) | 60(0.2%)
-105 kt (WHO)
standard
- Purchase New NG Urthan Buses (BMTA) BALLS g}
- Replace Over 10 years old Urban Buses with @17k BAU) (Tﬁ:i) Cantrol 1,086 (4%) | 5(0.0%)
New Diesel Buses (BMTA) Case
| 890 BAUC 2127 (8%) | 60 (0.2%
Third-Recommended Case 941t (WHO) ase | 2127 (8%) | 60(0.2%)
-- Substantial Compliance with HDDVIT emission
standard {277 kt :‘BAU} 53 Control . .
(Thai) Case 1,237 (5%) | 7(0.0%)
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®9.212(1) HAES—RDNOREZ Y
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9.2.1.2(2) HEI—RADONO EE~SvT

9.3 %

RESNDMEIUTOLH ) THA,

RERRFEHEEES (Real EURO)

- REMNRRLEECES L ARERHHICMS Z &, (Real-EURO)

BEAEFEZA (LEV)

— AR OWTRFT A —ENRAORDYIIRRTARNATEATAZ L, (NG2)

— HEG 10 FEOEAML LERHEARITOWTRRART AASNZROFEERFIRFDIZ L,
(NG3)

HEARE (OVR)

— E4 10 EBOEGLLEBH AR OV TRF 4 —EA S AOFEERBFSEE 2
L, (VR1)

KEF ¢ — PN EEBFOFHESE . FEMICES S ¥ 2 L (Real-EURO) X, Ziudifk
i THLHEERBEAOSE NOFEHEDIZE 3 40 1 ZEIRT B3 B8 TE3 L Bsh TR
Y. BMR 28} 5 NOx#EHEOBIRICIISERR R EE 2 bhvie, FO7c¥) Real-EURO i
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MOEOR/ELY BELEFT ORISR, FEFHIY 7/ BIFIREENE L LTERI
EfT & ThHDLEEF S,

EhOEAEREOEA (LEV) LEFNEOHERE (OVR) 1220 THL, Real-EURO &
WATLTERSNEZHEOBNAABRAEENNINEOD, B - BoHEuCmT T
RealEURO &iTEDHNDNETHD, RERLARTEREN TS L 5 ICHECKHT
HEEHERIOBIED L 5 RHEET CRBPECEAR S S LA TFEENL D THSE, TD
728 LEV R OVR IZ DWW T b RO ERITHET TRBICEBIMTLh 2 LERSH B,

R —AOTIal—rarFRICEDE, W<ONDRA w2128V T NO, DFAD
BIEEEAPE LB LTRSS, FEL, Z2RHDRA vy 2T b TESRRERONRE
TELTEY, #h0ORBEBRBALTHESB I EDICHEHINELOTHEED, =
DX BRERIGET AV B SR,

FOlH, AERRINLOFERED NO BAPllShiz#icsnT, 5% 50l
EETINETHILEVOIREE L, £05 2T, NOOFRRENREEELRLZ, #F
CEERHD LEET SR, THAARAEOMBERLETHEAI EELZLND,

94 TIaryroy
H 9211 CRTEFHEFBRICL Y, EENRIFEEREES (Real-EURO) i34 - flEEmD

WE, EASHEA (LEV) RUFHEAE (OVR) REMBEORESLE LS hE, £
BIHEBET 7 v a v T IV ORBEUTIC, A7 Pa—LEE 9411~9422 1077,

9.4.1 A& - HERORE

EEMRPEHERES (Real- EURO : £K8IF ¢ — ¥/ H)

- PBEfRERESIZSA D, PCD (AFEHRA) 1E Real- EURO OE R L R AKREF  —EAE
®ﬁMEﬁKﬁH6%%&%%%E#étb@%ﬁ@%§%ﬁw‘hﬁmmobﬁﬁ
Iz ONWTHERT S, FORFECBVWTHR, MCTA PEMICBITA Yy —FAF
FRA—F =R DA FTRA=E—DT A M EFEERCEABBRICBNTT
W, FOBBREICOWTORERS, BXERESIT AR 4 —F e P00kl
EEHAMPEET = v/ LV EIBRIEARETHE LEZLND,

- TISI (¥ A TEESES) BT —PLEOHHICESRINERESLTE L, T
BN TE (EEEMICETAFAMEEE L) A2 LR TIS (F1 L
) OEECOVWTRRET S, Thick D, BRREEEG 2R T 50K
M7 4 —ENEA =D —EH LTET R FOROOR VRS L a4 5HEF]
BIREIND,

- 5-100



JICA : Acid Deposition Control Strategy in Thailand

- MOTC (EMBRER) RAEF  —EAEORELEIETS L I BRI TEE
RBEEREL, PV ASREEORERS I IIRELELT S, Chick vk
FLEFiEE T EROEERVEEOEMRESERMT OIS,

- LTD (BEEHE) BH%EShipk bm@iici, RESEYTAERAZy 70
Mo—o P RiTofeth, EHMAERARESEL T, SHHERKOERLZST
CUBEEL EORERREOTHY 2175, -

- RTP (¥ AEEBFF) RESNEERREL Sy 7 v 7T 5 bt L COBEEEY
ZFAPEITH, DR EENAERRECL STy 720 E 5 L LEER
FAEE DRV EED - L TE B,

#9.4.1.1 Real-EURO DEER 71—

Institutional Arrangement for Real-EURO

Year 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 [ 2011

PCD

(FS Study)

PCD

{Periodical Update Research)
TISI

(T1S Reform)

TiSI

(Additional Inspection)
MOTC

(Land Transport Act Amendment)
LLTD

(Prohibition against Engine
Replacement by IM Program)

9.4.2 Eop il

BEAEEEA (LEV: AR (RRBRTA)) :

- BMTA BIUZORTTEELTWAEASRRETER IR TWEF s —En
SR (GEF17500 B, 2004 25 2011 4F) TERAF ASRIZEBRT A 70T,
TREER 450 B Y b OEEOBEBLEL RS, ‘

- EPPO (=XRAX—E#RERF) @ ENCON fund, JBIC (EEWHIEIT) RE0Y 7

fa— e CDM 7 ¥ OISR EARESNARLE L300, WD
ALHEMOBESETIZHBOE AV L0 GWEREEER A /A—TBH I LIELY,
- {RiT. BMTA ZHCESCEHRL, BESNELELEN,bOESETTHEANR
SHEHLTHRYTS & LEEaTh, SEREEE I A~ LENT 24 B~ (8
BWEOK 95%) 2HART I LIcR25, BYOEEE DL ) RELFENbRYT
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57, BUFRBI&LBIC LD ERTF o — 2 b EFCN TERMERE TR T 5 %E
73)5‘?)50 | :

HEAE (OVR : HFHSR) |

- BMTA DRTTEELTWABEASRSHTEREIR TS F 4 —EARX (G
6100 &, 2004 4D 2011 4F) EFHECERT I -DBEN 368 E S —Y b DE

 HEREEBRRELRD,

- BASREHIZHLTBICREDY 7 ha—PINIEEEN RV OREFTH B,
Lo L, ARZEHOZITBELVERECHD =D, Y7 b o—-rOFACLRRE
RbD LHFSNG, -

- FOTED, TOREEED TV DR —roEfEZiFbARWEAAARSH]
ERLTEDL S RRtEL L APREERSEA VRS, BRI ABEHESER
Fer—rHBFITVRT, Z0X 5 RRFHRAZRLICKT 5 EEHSER 2 BEHE
BETHRETOSLERH D,

#9421 LEVOREATV 21—

Financial Arrangement for LEV

, year | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
inancial Improvement of BMTA & R
Private Bus Operators

Siudy On Financial improverﬁent

Governmentat Support for Financial

improvement . : =

Purchase of NG buses by ENCON Fund \\%.\\\\ \\ & &

Exploration of Possibility for Purchase of
NG buses by CDM

Preparation for COM project by Thai

Gov.

Feasibility Study

Purchase of NG buses by Soft Loan
Approved by locat banks (IFCT efc)

Purchase of NG bus by individual private

bus operafor

Purchase of NG buses by Governmental

;7 4i//

_

isubsidies or loan '
i) 1 RERIT A DRAR, FEEESFREVWTEENICEAISRE Z L2RT,
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#9422 OVRDEWRAS D a2—)

Financial Arrangement for OVR

year 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 |- 20M
Financial improvement of BMTA &
Private Bus Operators

Study on Financial Improvement

Governmental Support for Financial

Improvement
Purchase of New Diesel Buses by Soft
Loan

Approved by local banks {iFCT efc)

Purchase of New Diesel Buses by

individual private bus operator

Purchase of New Diesel Buses by

Governmental subsidies or loan
SR FIEOT 4 —EARRE, EEEEFRAVTERNZEA SRS Z L 25T,
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10. BRHERIXISRERNS

10.1 {ZE®IZ

B AR ORBREIC L 0 SERBREGESH SN TV 5, BRI ERR iz
W7 ETH Y, BERPREHBERE SO LTINS, BE, F/ B TBERLE KR
BRI A2 DBEOH L 2o T D, BEROZE2ERHE IS AR L ERB Y
THY, FNHIEERL SO & NO KKF LA ERE I LTS, #oT. —F T, BBER
L REIHRICI B EIETRAS Th 5. BHEFE I b ARG LA KIC biSm (i L =%
BiCHOHLECRRERFPEETH S, M5 TIE. BERZTIAMBORETHELTCVS, Th
HEOEY, {EEMABRRIC LT3 ERI N5, BEROEERREN Y IXERTHE
HThHY, RTPTEEICEND, Fiz, EHHOMETR EEFOREETH Y. HEick
S CHBEROEBII RSN 2B THRNLS,

IO, BERICRY BLARSE IS, REESEEL b0 LE, EELEEXY OIFE
BB ARREORRETEL TS, K 10111 CBhE LZESETRT,

Policy

Emission Source Investigation
Formulation

Implementation

E Staionary Sources
Mobile Sources

Acid Deposition
Ambient Air
Pollutant Sowrce

B 10.1.1.1 EEtERE

HEEBREII N ODOFEBZESTALNERLD, ZORTEEICELTIX, Zo0fimm. 8
%@%@ﬁ%ﬁﬁi@@ﬁﬁ&kﬁ%%m%f6?*ﬁﬁVFﬁﬁ%é?ﬁ%kv%?%VF
DOEFRZE 10112 IR ENTWI3ED TH D,
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A X OMEEIE
fiftiThs. KRTF.
L REESHERERT § Emission Sources &
| %

Investigation

X BMR TOEREE ; e Formulation
bk LU SR mplementation %
S A SRR T

Hb, FB8EBIW
9 EIENLLOE
BIRF AT ST
Wi, Stationary Somrces
'?*V){ s }_‘ b:% Mobile Souces
LTk, RRERE%
BUBERNROS
BRIz h-3E8HEH
BTLHERDD,
L, EEOEME,
BENZREBLICG
B BR D ER T _
$5, FOEGOR B 10112 RRIALNEHE
NREE»LEE

~ FLTHEEA~EB-TWVL, 20XV AV FOBROF CHEIBRENS, =RV A
VIABFERE L TARES, BBRE X T BEREL RS,

Inventory

10.2  xfRERES |
F%h%?é%@kﬁ%@mn_owfﬁnn1zLrbtﬁ Z ORESITI o TxHE
EREDD,

AW L LTERSE S BMR OXKBRTRICIE, UTO o 0BRIKETH 5,

RS A BERER CTORAY A ~DEH
%ﬂ%&@%%éﬁ_kwfﬁ&ﬁﬁmigmkg?deﬂmm\ﬁ&%iwﬁﬂﬂﬁw\
RUFERE (OVR)
INLOBBORLIEIESERVE IRCRL THd, REFEICOVWTI,

il C: BBV R VA v L Ok |
BUETHD, hud, BERROARBROHAT 570, REOSEMK, R,
BECEROEE L ) BBEATIICON T, ARETBONERED Lick - 2 EAML
L. NIRRT L ENORIETH S, FILA U M =k v Iab—Ta il
THLORBIT NG, L - .
IOXDIZLTE LD L ABERR KRGS RIZST 2 B2 E 10211 7T,
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R

nE ERANEER
Rl U TR R B
EExDERVLbLE
b EEMNLFFMIC K
HEFRIEM D Tk
SELiILieholk. BE
ELTHRTE.HBEID
sl LAE X ST,
ATMOS2 &% = L—%¥
a VIL KL ARMEDWE
mrBRAATE L L&
. 95 & BMR Tl 2011
FRr—ATHIE
. DT THATEY,
- SOx BIBEDEICKE
RHERRD LD T
LB, BRAMELE

[
;
;

%é
]
5
7

—

i
R R

i

G

BT 10.2.1.1 >TEEHEE

% BIRBLE RS T R T H RARIC R b1V D,

10.3 EIEA : SO, XHED=H D BMR TOXRY 2 ~DEH

10.3.1 EREROOMEEE

BMR TOIERD SO, E~DOHE L LTRAT 2R ~OEENETNTHSH, ZOXREIIEH
A T 4 I DEAT AESHE. K OR-LR R SRE L Ly, 2,
1¥EEs ?—f\@fﬁiﬁxﬁ)\%ﬁéﬁai HETHEOEFKELAE LTS,

%ﬁﬁzﬂ&%fﬁ%gﬁﬁlﬁwfm&%zBnéof%ﬁZm@%@@§<®%Q‘%
TARAF-HEEFETE, MAT, REETHREBERRBEORI DR LH D, _

BMR TiIBEFIICKAT AOEER L 25314 T4 VREE s TWS, —F, 2005 F
HZIEEHICLESE 3L I UBRERENRS, ZHIZLY BMR TORKT R OER
BESERRICERSNS, “hCkY. BMR TOTERME DL E LS < DHCREY
A~DEBEBREL D,

KRY BB IZEEREO TR AKX — it L K LTS hEF LTWA, KR A~D
SR IT RS T RARE ~OER O OOKEE, TBNORE, KRRV AA—F— TA—
F—EOBRRPE LR LR, RAT AL TOHFTE EIUX—BELEEITNIE, B
FroRAE—IH U TEERE BB 5,
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10.3.2 BEHRRABTAEA

BTE BMR Tl SO D& A BMEZBEIIRE I TS, #AEDVI 2 b—T 3 UERICIH

iE 2011 RIS BB T CRERERE SN, T0L ) 2ERTRE SN AREE LRI
| BEDIERBN A~DEEMEESN TV D, KRN A~DOERIE, Fi 2B SlEoss
DRILE LICEFE A D = XA L > THb S, IbEAIEHAEIEToH 2RI R b
AFTH SO TR,

IR OBEE P EINCIET 5100, BRGIZIRVEA TN 2 2 ETTH S, B9
RO EHEFILL I 2L — Y a VL LV BREATASh S HETH S, BREATHS
hTVWaoEAYas, JYE7Y, RUF Ay M avo—8Ths, 208K, ZOMME
B ERIR LTS,

FEOEMNTE LT, EHERORIIC L - T, IAEER» S L VRESOD2VE
N OERASENTHD Lo r—AREL NG, BEE,LOERLBENEELE
B LIRS SNETh S, "

FRA A~DEHRIC L T, WHO A R4 iz 274k b KIBCEDT 3, Ll
Airviro EFVIZ X B 2011 EEr—ADY I 2 L— 3 T 3B BRI THA K54 v 5k
2%, JOERIESNAEETHS, BEE (NEQA, BE.2535) I Liif, BEEEIL
FHROESORFELLGOEEEE L TRETEL Sh TS, WHO B4 FI A ik
TORDIEERBEEL 15, A BEEELAELTOGERT, RESh BT
BRHEREASA TN 2L ERB, ZRICEY WHO A F54 2L Y B BER ST
<,

10.3.3 BE&moBwF

FIRH A~DERITREA T =X AT Lo THEF S h 2B ZOEERTH B, KRV 2
AT VBHEISN TV TS, 25 774 ~OEERL., EoRBEeE, T2bbTHER
HOBEBIZL S, BRE, A7 74 VOFE STV HHBTHORPEROBEE 5 17Ty
BIHIMLATND, -

KIRH A~DEHRITHE L L TCOMREZEED T, KELRTIRILE-TA X F 4T L
13725 T b/ NBEO THRICIEZIE L E 3 112> TOARY, 20X 3R TEIIBICEEERT
OMBEHRREELRL TN D T —ABREL, M T VICERTAHTE S TWRY, {TEE
LTIE4#, TERD A~DERMEFICRATEL . BoBE FOREDOH B AREERL,
SR RETALNERS D, E. HBHLZELSBROBETH D,

BT, RAFA~DERZHBNICEETI0ic, BEESIC L2 FRaE., TBIC
DY—2F v T a—rihB. S, CDM I2 k315 b PBREFRIT L, ZEO—>
LRBAEER DS, | '
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103.4  BREUEH ORI

KATA~DEREZHEET S/ PCD OBILKRE LT, BfF - I 2l a /i —
TEAL R M) =T AT DRI D D, BT - VX = L— 3 T — T ORENTRER
MORRERREFIT L. BUROBRZINT 5FTHD, X, A2 b= A—TF s
D7 HOFEARERE FTHIC P OWERIICER L TS ETH D, BB, Zhb o
JRERZ D CE R Z Liddk ey, BUREESHOETORBMBEOERSLETH
B, | -

1035 72vars77v

H A TIERBTAIPITIC L o TOHRERE EN T B, PTT 1L BMR TOXRKY 2 751 %
BEL VB, foT, PCD X PTT L RAFADBMEICE LT, SOMM bEFT 50
RUEO LS REAXBEESTENMESLED ZLER D 5, HEBNIOIARED Y T2
— A VEREEERERLE D, TOFEOOD PCD HERY A ~DEHREIEH LT <
VERHD, RATA~DEREHEET 00T 720750 %% 10351 08T,

#® 10351 7oavIisy

2003 2004 2005 2008 2007 2003 2003 2010 2011

Countermeasure; Shift to Natural Gas

Western Part of Bangkok NG Ring (Main Pipeline by PTT)

Installation Planning (PCD and PTT}

Supprting Planning {PCD, PTT, and IFCT}

Public Relation for Shift to NG

Instalation of Necessary Facilities by Individual Industries
(Application of Environmental Fund, JBIC's Two Step Loan)

Reinforcement of Institution and Capacity of PCD
Designation of Analyzing & Simulation Group
Designation of Inventory Group

Nurturing Private Sector
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10.4  B&M5 B:NO 3D 7= %7 BMR T@ﬁFHﬂﬁ%’JLT(ReaI EURO)
BEMEAEREEAN (LEV) /HEAREF (OVR)

1041 BEOHE
RRSNAHIIUTOLEY ThHB,

e HIESF (Real-EURO)
- ERMERZREMICHHEESZZEF L CHBIZHT I &, (Real-EURO)
BAEHEREA (LEV)
- HHARRZODWTIERT 4 —EAOPDLYITRET XA 75:&%7\'3‘5 L. (NG2)
- B I0FBOEFHL LEHH SR ODWTIEREAT AARZAOHRELRBEZ®H L,
(NG3) ' |
PERE (OVR) _
- BES 10 FRBOEFLLERHARICOVTRT A —PARROHEL REXEE D
&. (VRD) '

KBS ¢ — ¥ L RHO BRI HEAICEST S €52 (Real-EURO) 13, ThiE
R Th EEEREEOS NOMEEENIZIE3 50 1 28T 2 - LA TEE LRESHT
39, BMR 75 5 NOSHEEDORIBIC IS ER TR L £ bk, 207k Real-EURC
RO EORE R0 VERESBV LS, FEALV YA BFIREENEL LTER
BIERTRETHS BEANE, |

EMOEAFEOEA (LEV) SLEHEOHERE (OVR) 0oV Tii, Real- EURO &
WAT L TER S EEOBMHRPRESEEATNEN L 0D, RB—EORRIZHETT
Real-EURO & #I0iED BB =& Th 5, BERD BRTERRIN TN L5 CHEICHT
DHHEBOBIED L 5 AHERT CRPECERS S5 I ENTFRENE D THS, £
M7 LEV 2 OVR 2o\ T b ROERIZ AT TRAICEESMTPN S REXR S B,

10.4.1.1  SEHUESIOEEH/2EF (Real-EURO)

AR P —ZBWWTEH LB . XFETIIEHEOH AT PCD 0¥ v &
FALFERBF—FFLEIERESNTVWS, KEEZOWTHEBRTIT-7248, EURO2
VI B OBEEHERICEES LTV A EROBRBER THA LD 0T, EHELTHD
BHERAEESNIHED 2~3 FOPEHEZTE L T, PCD T LS L. ZOERIET
P bET A OREE LV ARRETE, BREEEZ T oV AERICEED
BT, A=At LOBERRRESTOR TV O FEENSHH L LT, AFETIEZ 53}
HIOWEETERET I L E L,
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10.4.1.2  EATEOEAN (LEV)

HERBITFTT SN2 (BMTA : Sr a2 ARAHOEETIRESR) BBITHE (5FE
DHBELTHIRE LT v 7 RUANRD 3 b, RATADM =) TREBEET L. 22X
KT ADEBIZHRIETEABHEENHIFLOHLEETTOIRBAZRBELEY S HET S
7). '

EATHEL LTIRAS AESBEINS BMTA & LTORATAELZEA LRSS D
D . PIT iZRRA R DFBEESR B o0iz, HABGEROBRAEELTHY . BAT
ZBERESERBEINTHL BTSNz, _

BAOFEL LT, BMTA PFRICEAT AR & LT, HREEFHRMESGOT 4 —
BANAODDITFKAHT AR L, 30 2011 FEICES A 10 F8BIT 72 A EFH/ A ZMER
RIBHTRANRAZRBL TN EWS, RBEAMICITIZEE T35,

10.4.1.3  #HFHEOHENRE (OVR)

LY BELOEEHEE F FEICH L T ol b LT, BB LIEREF « — 2L EhbHE
H S35 KEDHEE T AP AHEHEIC S 3HAN A WED, TOHEODRIZBLh,
KEHFO NOBERHEVWEBINLZWEENRESY, F4 TIIHIEL T3 2011 £ T
LEEOEFILLEART + —BLEREL LRESATED, ChbsFEcRETS D
LIIMESTHS LR N,

LL, EEEARRKEA N v 70O L5 /MNABEEESICI2FAELHE L LTRE
BITH C L, S OMBRABREC L EFCEETH D LEL bh-), BMTA #5E
BT AHEHARDLBREGE L o,

10.4.2 HEOHE

Real-EURO ORWICL ¥, BAU 7 —RIZBWTHEIED NO, JEHE DR 34% A HIR S
#u. Real-EURO BT LEV (NG2+NG3) % 7/i% Real-EURO, LEV (NG2) EUCOVR (VR1)
T 38%AEIB =D ETFHRIEShE,

Z DR, ReallEUROIZL Y NO,DF A EBEEZBATEA » 2T 605257, WHOHA

RIA v aBain Ay atd 2,127 935 1,237 1250 U, Real-EURO B O LEV (NG2+NG3)
TIF A EEEBLIA v 2 27860 b 5, WHO A4 KFA W EBAT=A » =08 2,127
#8 1,075 12384 L, Real-EURO, LEV (NG2) RTUROVR (VRY) L&A LB R e A
v aBe0Mnh 5, WHOHA F7A4 v EBAEA vy =8 2,127 b 1,086 Wi Lz,

10.4.3 ﬁﬁ%-ﬁﬁ

HEHEFIESE (Real-EURQO) oW THRERICBWTERWYLREEZ PN L 0D, £
S R BN ERNER S, FHERIFEEREICH LTUTOL S 2BER L
Yl
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BHERHEREIz 630 B, PCD (AEEHE) 1t Real-EURO MR & 72 5 KAF ¢ —H L HOD
BEHHASNC BT BB A 2 RIS T 27D OFERFEE LTV, Real-EURO OFZMEIZD
WTRERT 5, TOREFIZBWTIE, FILT A FEMIZBT AV ¥y — Y FALFEA—F—R
VP r P FAFEA=F—DT R FEHFERERBREICS VN TTY, Z0BREIS
WTEBZLAED, BRAFE 2R KB T 1 — Az o P o HEREAN 2 EESF = v
JFBENS LI R ERBETHELEL LN,

TISI (A TERERES) BRUF  —PAEOEERICHEARNESESREELE L., TSIIZ
EMNAER FERMCHT I ENBEEL) NHRIZAD LS 73 TIS (%4 TEER)
DEECZOVWTHRNE T3, THICLY . MELEEHEA 2RERT - DICKEF 1 —F 4
HA—I—IlHLTETAMEDSOZ L V0rROA L EGESTAHERIGEIESNS,

MOTC GESBEER) KRBT —ELEOUELEIET S LV I BBV TR ERE
EEFWIEL, SRV ABRERDEBEASEHREARESZRBETS, ZThiCLVER UEFTE
FREBOEERVEEOHERERESMIT O S,

LTD (e LE#R) HMEShiBEESSREICHED, REFBYT3HEHAS v 7O ML

—=2 ﬁ%‘{T’JfLﬁé\ M ERRELZBE L Co v Yrit B2 E0REREOTRED
Lk

RTP (% A BEFF) RERHBERRES v 7 7 » 7+ 5 DIt B L COBIESHEN 2
FRFETD. THICE ) EMNAETRECL3F = v/ 2R LS & LEERFIEES
DHREAMICROMED T LR TED, |

. EAEEEA (LEV) 09WTH, + T BMTA 2L REAT A0 S A5EE X
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