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f» Korea Automobile Environmental Association
Purpose of establishment

To contribute to the improvement of the citizens’ health and environmental
conservation by reducing the pollutants from automotive exhaust gases as well
as to promote the mutual benefits of members of the association.

A legal basis : Article NO. 78, 80 of the “Clean Air Conservation Act”

History Main'business
- 2007.11. Held the inaugural assembly of the Korea 1. Diesel vehicle retrofit program
Automobile Environmental Association - Diesel Particulate Filter(DPF)
Obtained permission of incorporation - PM-NOx reduction device(DPF/SCR) '
(Ministry of Environment NO.321) « Urea vogcher system managen_nent(153 station)
Founded - Low-emission engine remodeling/replacement
o - Emission retrofit program call center
(Seoul Central District Court) - Selection and confirmation testing of early scrapped subject
- 2007.12. Performed a foIIovy—up management 2. Eco driving culture spread program
service for a reduction program - Eco driving nationwide campaign (eco-drive.orkr)
- 2009.01. Performed a device return management - Eco driving contest
service on commission 3. EV charging infrastructure management
- 2010.03. Performed the service to determine cars + Public quick charging infrastructure management(333 station)
subjected to accelerated retirement - Slow charger installation service
- 2011.02. Performed a follow-up management 4. gesearzc\? rf’olr EEnV.ifSJ"Te"taétranl_SPO"ffl_ag?l{l\IEfI;;ﬂd
: - Support Vehides Emission In-use Compliance Te:
501103 sIerV|?e for id(lje stlz) p and g(; s_ys.’?em - SuBBort Heavy-duty Vehicles Real Drivi%g Emission Test(NIER)
U3 Impiemented a Rorean auto-oll program - Support Hydrogen fuel cell bus pilot project(monitoring)
- 2012.07. Propagated an Eco-dnve Campaign on commission - Auto-Oil program management(MOE)
- 2015.03 EV public quick charging infrastructure - LEZ(Low Emission Zone) Research & Consultation
operation management consignment work - Pilot Project : New retrofit device supply ,
- Other environmental transportation field research business
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I . Background




Severe Air Pollution in Seoul Metropolitan Area
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Limits of air pollution policy

* High concentration of pollutants in

Seoul Metropolitan Area(SMA)

Difficulties managing several
metropolitan areas air pollution

PM10{gg/m')

Air pollution level worsens in Seoul
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Increase of social costs

Annual environmental costs over
KRW10 trillion

10,000 premature deaths are
caused by PM,, yearly, three
times higher than the number of
car accident deaths



Needs of Managing Old Diesel Vehicles

Inventory!offpollutants(2012)
| PM,, Emissions |

Manufacturing
INdUSETY  ywaste disposal

" ; Others
Waste 4.08% 2.E0% N
. Others

I!':I:Tustr,l = disposal N ;g% E"5r§g'r'_|::;-iitr!' 0.02%
Energy Industry 2.15% 1.68% = sroduction  ZA% -
bas Process :
1.44%

Off-road

20.73%

@others Nonindustrial Production Process
i Energy Industry Emanufacturing Industry  llwaste disposal [ Energy Industry B Manufacturing Industry Hwaste disposal

[CAPPS (Claen Air Policy Support System),
N P 2012, NER]

/0% of air pollutants(PM,, - NOx) in metropolitan area
Emitted by vehicles(On—road - Non—road)




Health Effects of Particulate Matter

% Particulates permeate into lung and vascular system affecting all kinds of diseases
and premature deaths

— (WHO) As first class of Carcinogen air pollution, excess mortality was 24 out of one

hundred thousand in 2008, second highest in the world

— (Seoul Research Institute) 10ug/m® increase of PM, 5 in Seoul influenced 0.8% of

mortality and 13% increase of cardiovascular system disease during 2005~2007
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II. Diesel Vehicle Retrofit Program

1st Phase Special Measures on
Metropolitan Air Quality Improvement

Retrofit of Old Diesel Vehicles

Accomplishment of the 1% Phase Execution



1. 1st Special Measures on Metropolitan Air Quality Improvement

Improvement Targets and Management Area

Reduction of PM and NO2
2014 Goal PM 409/, NO2 22ppb (since 2005)

B Seoul (Entire Area)

B Incheon (excluding Ongjin—gun,
including Yeongheung—myeon)

1 Gyeonggi—do (Gwangju, Anseong,
Yeoju, and Pocheon will be included,
Gapyeong, Yangpyeong, and
Yeoncheon are excluded)

(December, 2014)

secure avisible distance
from Nam Mountain to the coast of Incheon on a sunny day

10



1. 1st Special Measures on Metropolitan Air Quality Improvement

Retrofit of Old Diesel Vehicles

Implemented emission reduction program since 2005 subsidizing installation of
DPF @xzae

pDPF @z

AT 0000-0000

aftertreatment devices, conversionto LPG, and early scrapping &

Doc @xZ e @z A
" 0000-0000 &

Aftertreatment | _ i Zoe
Devices Conversion to LPG Early Scrapping

* Type: DPF, p—DPF, DOC * Diesel Engine » LPG * Old diesel vehicles
Engine
X - » Reduction: PM(99%), CO, * Reduction: All air
Reduction: PM10(80%, DPF) [\~ 3500, NOX(70%) pollutants 100%
. ygg;gles older than 5 * Convert piston, injector, * Vehicles older than 7
fueI pump, LPG tank etc. ears

= 4 llﬁs!l] % R
,j Llr-;n ¢ll$rryi

- -
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2. Retrofit of Old Diesel Vehicles

Retrofit of total 869,000 vehicles '05~'14
funded by KRW 2.5 trillion

% Aftertreatment devices(DPFs) 456,666, Conversion to LPG 201,084, Early scrapping 211,416

. Ratio of retrofit with different means . Status of retrofit
(05~'14) (Unit : ea)
70,000
Early 0,00
scrépplng DPF(include p-DPF) 0N
25% :
34% 40,000
30,000
20,000 "
10,000
0
‘05 ‘06 ‘07 ‘08 ‘09 ‘10 ‘11 ‘12 ‘13 ‘14
—#—DPF( indude p-DPF) DOC =——LPG conversion =—&—Early scrapping
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3. Accomplishment of the 1st Phase Execution

I:)M1o 60 ug/m' » 46 ug/m’ NOZ 36 ppb > 33 ppb

Air Quality in Metropolitan Area
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L[. Status of Retrofit Device Technology

DPF Certification

Maintenance (DPF Cleaning & Monitoring)



1. Retrofit Devices

Aftertreatment Devicelhybrid DPF System]

« Applicable to various kinds of vehicles(Low speed vehicles)

 Less affected by vehicle driving pattern and exhaust temperature

= Active(Fuel burning) * FBC

Exhaust
l Gas Temp. |

R S

|l
|
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2. DPF Certification

Total 42 DPF systems
(p—DPF included) got certified

Certification

Certificate Procedure _ _
DPF Development Pre-test (20,000km) by 3 vehicle

e National Institute of
. DPF Maker Effciency Evaluation of Emission Reduction <
EnVI ron mental \l/ Cert. Application Form Non-conformity
Research(NIER) and Korea MER e e Reviw of Cert Applcation form | tmprovemens

- Conformity
Automotive Technology o9 ke, KATECH L — |
Institute(KATECH) conducts <. est & Evalution Plan
the certificate test under  yier o Ri, PSS Noncoomiy

. . . . Institue of Environmental lew ot Test valuation Plan JE— Improvement
the SuperVISIon Of MInISfry - \L Conformity (Test order)

of Environment(MOE), Cortifoate Tomt

- Endurance test 1unit(160,000 km)

e Tests are composed of ot e oas - Applicabity test 3 unit(160,000 k) —

Institute) - Reduction efficiency test

em ission testS, d u rabi I ity (Engine dynamo or vehicle test)

- Characteristics test(Noise, environmental test etc.)

test, applicability test, and L

M.LE.R (Mational

Mon-conformity

phySICaI test Institue of Environmental Test result review (Improvement)
Research)
\L Conformity(Report to Tech. committes)
M.LE.R (Mational N p
' ! Revi . 5 on-conformity
?;;::riht]d Environmental 1ew by Tech. committee (Cert. failure or cancellation)

\L Conformity

; _ Final approval
Ministry of Environment Mationa frstiute ot
Environmental Research




Hybrid DPF System Certificate

2. DPF Technology Certification by MOE

@O0|AEL] S84 DPFO| QSIS
The Certification Details of E&D DPF

FRYEA)
Type and Name of DPF

ST 4L A DPF
Assisted Passive Type DPF

ACT-B

R

<)

Certification No.

6F1-MB-03

Q57|89 AN E=LT)

Certification Authority & Date of Issue

cystels, gEs
Ministry of Environment, Republic of Korea

2006.06.07

DOC 9" X 45" " (Cordierite)
Bt
System DPF 9" X 12" (Sic)

Specification
Ry aA|
: SR+ LRI YA
Regeneration 2 g s LS
Type Passive + Active(Diesel Injection to Exhaust)

CREELTY
Application Condition

- HY 7| 2F : 3,000~11,000cc

- Engine Displacement : 3,000~11,000cc
- =3 . ~235ps

- Engine Power : ~235ps

- Hj7|7tA 22X QLS

- No Exhaust Temperature Condition

- A8 YR ZXRE BR

« Fuel: ULSD (Ultra Low Sulphur Diesel)

PH.D J. H. Hong / Director of TPRC

National Institute of Environmental Research
Ministry of Environment, Republic of KOF
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3. Maintenance (DPF Cleaning)

Improve fuel economy, prevent low output, reduce number
Importance : C .
of regeneration and maintain filter efficiency

® Management of nationwide 36 Cleaning Center

® Support Cleaning expense
@ Call Monitoring Manage and supply used DPF

19



3. Maintenance (Monitoring)

DPF system operation monitoring system

* Detect the defects of devices and improve its function

* Manage the maintenance and reduction rate by monitoring and
inspection of the devices installed on vehicles

Monitoring In—use vehicle compliance test

@ |nspect vehicles in 2 phase @ \/ehicles retrofitted more than 1 year
(1st) 30% of devices installed after certification | | ® Examine the vehicles and cancel the
(2nd) 5% of total installed devices certification if results are inconsistent

e Analyze the temperature, back (Test Procedure)

pressure, regeneration cycle, etc. = Reinspetion

{Monitoring Procedure)

. . devices

(T;i):;::t):;fngf Deficiency 4% | ; .
Environment) (Limit Installation)

- s - (D
Deficiency 4% t
(Hold off Installation)
D

— =

Guarantee proper working of DPF system in-use




IV. Future Plan




Future Plan

2nd phase for further air quality Improvement

Goal PMio 30ug/m®, PM25 20ua/m*, NO2 21ppb
2024 Decrease excess deaths(20,000), Bronchitis patients(800,000)
////’_—\
> h
1st Retrofit NOx Reduction Construction
Program (2nd Retrofit Program) Machinery
e Retrofitting with DPF e PM - NO)l( After treatment, o Engine conversion(Excavator)
Euro—3 . .
@ LPG Conversion _ Tiert | } Tier 3
o Installation of SCR, Euro—4 1, potrofitting with DPF
@ Early Scrapping ('17~'24 : 202,000 vehicles)
e Euro-3 | e Monitor the status of Urea use

and manage supply system E—

'
| —

On—road, Non—oad vehicles emissions
restriction(~2024)

X Seoul Low Emission Zone (LEZ) will come into force in 2017 22

.......
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Continued (~2019)




Future Plan

2nd
Measures 9 Total fund is KRW 4.5 tnlllon(~2024)

Inv?:;?tment © Retrofit Program Fund total KRW 3.5 trillion(1,440,000 vehicles)
an

Total Investment for 2nd Air Quality
Improvement Plan

2016 Retrofit Program

ol asmemaon it gl @ Budget: 2015(KRW 112 billion), 2016(KRW 121 billion)
3,701,896 (81.2%) 361,071 (7.9%) 422944 (9.3%) 72,200 (1.6%)
461,109 38100 33766 7,500 (Unit . ea)
- I 5.7
470979 38,304 44272 6200 Categ ory 2015 2016
o [ 575 Results | Plan
482,654 38516 51203 6,000
2on [ N 578,373 Total 47,611 52,564
482104 38737 71734 6,000
zore [ I, 58,575 DPF (include p-DPF) 16,212 16,209
488 745 38,066 48511 16,000
o 92222 LPG Conversion 780 210
266,741 33205 49418 (6,000
2020 355,364 .
ST~ Early Scrapping 30,337 35,486
2021 331,718
N e PM-NOx After treatment 60 242
262391 3371FY. 16,000
0z 332,483
262,391 3398031637 6,500 Construction DPF 10 27
P 334,508 ; "
262 391 34,099 32148 16000 EqUIpment Englne . 212 390
- conversion
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Conclusion

o~ ol

Air quality in Seoul has been improved since 2005 and 2" phase

program is running for further improvement.

| 2005 | 2014 | 2024(target)

PM, 60ug/m’ 46ug/m’ 30ug/m’
NO, 36ppb 33ppb 21ppb

The DPF system should pass strict certification process set by
MOE and its running performance is monitored by KAEA .

456,666 DPF systems, which are mainly hybrid type(burner or
FBC), are installed and running for the 1%t phase.

The members of KAEA have accumulated sufficient technologies
and experience on DPF system,

We hope to contribute to improve air quality in Iran with our
proven DPF systems,
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the air qua

ity

Thank you

Korea Automabile Ministry of
Environmental Association Environment

www.aea.or. kr
sysung@aea.or.kr
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