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In this presentation---

1. Ulsan Metropolitan City
2. Green Growth Strategy of Ulsan City

3. Ulsan Eco-Industrial Park Program

4. Implications
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Ulsan Metropolitan City

- Population : 1.16 Miilion(2.2%)
- Area : 1,064k (1.1%)
- Adm. Dist. : 4 Gu 1 Gun
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| () Development of Ulsan city

Ulsan Metropolitan City

Population by year
(persons)

85,000 1,142,341

GRDP by year
(million $)

24 591,000

|
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1962 2010

Automobile by year
(cars)

274 440,735

Exports by year
(million $)

26 7,138,400
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rowth Strategy of Ulsan.
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1960° s Fishery village Industrial Capital of Korea
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Status of Ulsan Metropolitan City

19620 Promoted to Ulsan City
’“r Area : 1,058 km?

199510i1 %Jlgan city and Ulsan-gun were integra
e

t" Population : 1,142,341
: 199707 Promoted to Ulsan Metropolitan City

& Annual temperature : 14.3T
\/ (High 34.2C, Low-9.27C)

qa > GRDP per person : $54,001
(Top in Korea)
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Dudong industrial

complex
- <)
< L Dudong agricultural Aﬁ
complex & \*
- O— — lhwaindustrial complex
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Duseo agricultural Dalcheon agricultural
complex Jungsan 1,2 industrial

o complex
complex
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Maegok industrial
complex

Sangbuk agricultural
complex

Gilcheon industrial
complex

Ulsan City hall

o

Modularize industrial
complex

1

Gilcheon 2"d industrial
complex

High-tech vally industrial
complex

New industrial complex

Ulsan Mipo national
Industrial complex

Onsan national
Industrial Complex




Overview of Ulsan National industrial Parks

Ulsan Mipo industrial complex

Area

A

48,111,000 m*

Number of companies

869

Cumulative production
(1,000 USD$)

99,722,200

Cumulative export
(1,000 USD$)

54,844,675

Number of Employees

80,063

Type of industry

Area

Petrochemical,
Automobile, Heavy
industry, etc

25,939,000 m*

Number of companies

321

Production
(1,000 USD$)

35,959,532

Export
(1,000 USD$)

18,949,934

Number of Employees

14,850

Type of industry

Petrochemical,
chemical, pulp,
Metal, etc



Major industries in Ulsan national industrial complexes

Petrochemical
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Energy Consumption in Ulsan (2010)8

Final Energy Consumption(7 Metr. City)

20,000 ,
]
i

Uizt 10,630 i

10,000 * 6 683 '.

4, 569 1 I

5,000 * 2. 386 2,568 |
(Xtoe) ‘
Busan Daegu Incheon Kwangj DaeJun Ulsan Publi

Seoul

* 10.7%2] National Energy Consumption 193,832toe
» High energy consumption industry(Perto. Chem./shipbuid./Auto.)

* Indusrty sector consume 86.4% (115,155t0e) of total



GHG emmsions(2005)
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e largest industrial city with national-scale ICs in Korea

> Population: 1.16 M (2.2% of Korea)

> Energy consumption: 20,891 TOE/yr (12.5% of Korea)

> 1st ranked energy consumption per capita in Korea
» Most energy is consumed for industrial activities

» Large emissions of Air Pollutants and Greenhouse Gases
from combustion of fossil fuel.



Stage | Stage |1

: i -
Production rConsumption Eco-City

Sustainable
velopment

) i
: I
related | related issues  |related issues !
issues ! :
| I I
: : ! Green Growth
: ! : »{e'ro/eﬂﬁ§s‘|“on\
|
Dumping : xr’
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|

Waste Minimization
Recycling
Pollution Control

Scope and Results (Environmental Impact)

Waste Disposal
1960’s 1960’s-1990’s 2000 Onward Economic development




Solution for Sustainable Development
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ECONOMY

/RESOU RCE USE

AND POLLUTION

TIME
economy and quality of life up -

resource use and pollution down

while Improving sustainability.
» Decouple economic “goods” from environmental “bads”
» Environmental protection as growth engine



— Emission Reduction( ‘20 BAU 30%)
— New and Renewable Energy Propagation

— Climate Change Adaptation

E="Global Green Industry”Showcase

- Greening Strategic Industry

- Transformation to Low Carbon Industrial Structure
- - Center for Green Tech R&D

o







Direction of Green Growth Policies

@ Major Policies = EIP projects

- Waste-to Energy Project
- Industry to Community energy network project
- Green Business incubation

- Foster Green Governance



Overall objective of EIP

Environmental | Industrial | Social
© Pollution reduction © Cost Reduction and Enhanced | o Harmony with Community
© Cascading Zero-Emission competitiveness © Eco-Rolis Uisan
via Resource recycle O T T © Sustainable Society
\ J4 J4 y,

Objecttves

M’”‘Onsan EIP Transitio®

Environmental : £ :Endhancement of
Quality y 4 | n ustry_ _
Improvement . o Enission Competitiveness

via Resource
Circulation



Organization hierarchy

l Policy making Ministry of/ Knowledge
< Economyy)

lsan roject Fund

Suluueld s|
Education

Conpemies WISani®ity;

)

Wlsan¥Branch

of IO RE&DICEntens:




Conceptual diagram of an EIP

‘ Max 5 Product & Service

Min 3 Resources & Energy

Min > Waste
2 L Re? X
Rel Company 1 R2 = W,{]Company 2
MWL+ WL = f(PL + RY) "IWe2 + W2 = f(P2 + R?)

A

R= W3 Product
P2 & Service
Pel + Pg?+Pg3

A

Resources
& Energy
Re! + Re2+RE3
Eel + Eg2+ESS

R3 = W2

R¢3 Company 3 Pg2
WE3 + W|3 = f(PE3 + R|3)

A

Wit W3 W2
v y
Wastes

Wel + Wg2 + Wg3

> Product & Service

Eco-efficiency =
> Resources & Energy



‘ _<Commercia|ization & >

network expansion

—
Step 1

Exploring new networks
g

y” 4
Data collection to explore new ] Support feasibility study for ]

_, |Engagement in stakeholder
synergy networks network establishment participation and overcoming barriers
\, \

l I
( ) (- A (@ A\

Review of data reported by Supporting feasibility Coordinating benefit sharing
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rSupport project financing
sources (ESCO, WASCO,

 Green Growth Fund, etc)

KEncouraging participation of

. . Co-authoring of research project
companies through seminars & g Pro)

proposal with stakeholders

\busmess meetlngs ) Q ) |
(" Collection of on-site information ) ( - \ fReviewing the potential of \
from companies through diverse Monitoring the progress of the linking the project with GHG
forums RSP _emission reduction projects
| Y : 2R\ : Z
(.. . ) (. . ) (@ A\
Project identification through Final report as a Business .
Top-down or Bottom-up - model that includes the — Highlight the Success story
_approach ) _stakeholders requirements ) _
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Enabling system

. Steps and procedures of project funding

<€
Royalties paid

[ MKE

EIP project fund

20~40%)

Employee support

ﬂ:enter management

[ KICOX
support

[ EIP Center

1
essment Board

Top down
project funding

Fundjng

(Up tb 75%)

Support selected project
Funding decisions

(Government sponsored fund :

eport of
Commercialization

Network searching> L

C@mmerc-ial’izati@r>

Bottom up Project “Funding (Up to 25%) T Fundin

project funding articipants J (any deficit)
University, Research Local
institutes & Compan _government
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Condensed Water =

Recovery

1,500 kwh

<= Temp.: 203°C
11 ton/
Sung-am MWIF
34 ton/h
P HYOSUNG

iy

Pressure : 16 kgf/ci

IR Economic benefit (Kw)
Steam supply

Expansion of incineration plant
(Capacity : 250 ton/day)
Increase in supply after

the construction of 5.9 5.9
more plants bi||io' billicll
3.0 3.0 I ]
1.8 billioI billio! I
billion i ]
= 1
i
2008 2009 2010 2012 2013

» Economic benefit: 7.1 million US$/yr (steam selling and B-C replacement)
» Environmental benefit: 55,500 ton CO,/yr, 176.8 ton air pollutants/yr
» Establishment of new factories (Employment for 140 people)



Steam generation
22ton/hr (Improved)
Vapor pressure (12kg/cm2g)
Bolier outlet temperature
(870 T -220 C)

Wast% heat boiler

Steam generation
8~12ton/hr
(Existing equipment)

5~1;\ton/hr ;

E company H Company E company
(Drying equipment) (Drying equipment)

> Initial investment for the waste-heat recovery : 0.85 million US$ (Boiler complement and piping
new installation)

» Economic benefit : 2.32 million US$/yr (Steam selling and B-C replacement)

» Environmental benefit: Reduction of 14,810 ton CO,/yr, 20 ton SO,/yr, 3 ton NO,/yr



Implementation: Hybrid IS network

() Steam Network project (2009)

v

SKC

45 kg/cm? (High
pressure)
30 ton/hr

...........)

“U;'!'KPCHElﬂlCAL eo0o0o0 o:o eo0o0o0o0o0 o) @ KﬂREA PTG

5 kg/cm? (Low . A
pressure) :...............- 19 kg/cm? (Medium
20 ton/hr . pressure)
ton/hr
.Hanso?

EME

» Economic benefit : 6.4 million US$/yr (Steam selling and B-C replacement)

» Environmental benefit: Reduction of 44468 ton CO,/yr, 314.1 ton /yr air pollutants



Air '7 _
HankukPaper - ----- . ©©2 SM[@@Hy emission Korea Zinc

| I
co, & CO, rquse!

CO,
generation

- - |
Outside steam|| ‘I’ - -

Y Outside sale

mqq!“ A 8MFRA pejorei ) [ = MXI(F) offe 23vupnze 2010, 4, §

» Economic benefit : 6.6 million US$/yr (Steam selling
and B-C replacement)

» Environmental benefit: Reduction of 63643 ton
CO,/yr, 1691.5 ton /yr air pollutants

£ ’-H-t.'

| ““i”‘.mmH,Iilllll LLLLLELEEL BREDAR




Step-wise Implementation

() Hybrid IS Network

SK energy SKC
[ 1] A A

step : 100 Ton/h 55 Ton/h

35 Ton/h | B e 45 kg/cm?G
S 16 kg/cm3G
Incinel:g'ﬁjnn:olant ” Hyosung [step 4]
----------------------------------------- .lllIlllllllllllllllllll>
(extension in 2012) 35Ton/h Yongyeon plant 2 20 Ton/h
45 kg/cm?3G 45 kg/cm?2G
15 Ton/h 10 Ton/h [step 3] [step 2]
45 kg/cm2G : 16 kg/cm>2G
v
Hyosung >

30 Ton/h

Yongyeon plant 1 } i k‘;%sz
Hyosung
Yongyeon Plant 3 > Korea PTG

: 10 Ton/h

20 ton/hr : e k‘é/“é oG
5 kg/cm?2G = 30 Ton/h ,
KP chemical / 5‘4_5_ "g/cm G Hansol EME
25 Ton/h (extension in 2014)
Hanwha chemical —=1&/cmG 2 70 Ton/h
* 45 kg/cm3G

SK chemical




Step-wise Implementation

() Steam Highway project

@ R
Project benefits

© Economic benefit : 21 million US$/yr
o Environmental benefit: Reduction of
146,870 ton CO,/yr,

-.:,/.1'_; ey
L SKoIG |

() SN
SN



The outcomes of EIP project

() SK energy - Noksan MWWTF -

= l“wi ‘ i 1 — Supply of 16.8ton/yr
(= L X ' \ Aldehyde wastewater with
removed toxicity

>
Use for carbon soruce

3 £
\/

p
| Project benefits |

o Resource replacement and Treatment
cost 1.98 million US$/yr reduction
“Wastewater 6,000ton/yr reuse

D SES R



The outcomes of EIP project

phosphate

High concentration
nitrogen wastewater

Use for
microorganism

nutrient
AN £
\/

Project benefits

O Resource replacement and Treatment cost
3.69 million US$/yr reduction
© High concentration nitrogen wastewater

2,000ton/yr recycle
o A

() exv=spive
NS PeIc)




The outcomes of EIP project

O Dongnam precision, Hanjoo metal - Ajin Metal -

‘ !

Al Chip
Al green compact

| Project benefits

O Resource replacement and Treatment
cost 4.44 million US$/yr reduction

() ST =Soiaseee) “ Dust and VOC 1,325ton/yr recycle

= felrlEey)

o >




The outcomes of EIP project

() lisin polytech - LS Nikko

Deollomitie mwe 3 >
= Waste of
Steel process 1S-Nikko
N\ £
\/
<
Project benefits |

© Resource replacement and Treatment
cost 1.15 million US$/yr reduction
© Gypsum sludge 390,000ton/yr

reduction
. A

B SES R




The outcomes of EIP project

Emulsion fuel oil

13,635ton/yr Teewon mulisan
AN £
\/
Waste oil generated B : )
from industrial Project benefits ‘
complex o Emulsion fuel oil product and supply 2.67
million US$/yr
o Sludge 300ton/yr, Wastewater 900ton/yr
reduction
o A

=
SN



The outcomes of EIP project

O Poongsan - TNC - Sigmasamsung Coatings

-~
Zinc dust 100ton/yr
& Zinc flake 458ton/yr

A\ L
\-\ /
Project benefits |

oResource reduction and Production selling 4.4
million US$/yr
©CO, 315ton/yr, Waste 620ton/yr reduction

oEmployment for 4 people
L. o




Ulsan Pacific
Chemical

DaeHan Jedang

|
1
| ; 1
-y ) ' TaeK ’< i
aeKwang 3 e
: Hansol EME ([ ——— . : ]
\_______ 1 i I
1 |
1 04.2009 |['2.2009 Iy :
| : ' 10,2007 |1 — LA
1 - = i | I
1 s \ : rD B\y : | N | : c > : : s N\ r - \ s 3
i | kP Chemical e 111 |Nce ' >| SKC <1 | NamBu Lipum e Waste Wood
| 009 ‘g) i—-Tec < L ! : L ) \Heavy WIF ) :
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1
1
1
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SamSung
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Korea Alcohol

SinHung Oil

11Sin Poly—
Tech

HanJu Metal
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YooSung




Number of network

60

50

40

30

20

10

B Energy

O Gas
O Waste

B water

. 2 B
3 . 3

m:iiim

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Year



EIP project Benefits (in operation)

Aldehyde waste water SK energy Noksan MWWTF 19.9 6,132 13
Steam Yoosung Corp. Hankuk Paper 38.5 3,893 12,491 8.5
Qil degraqatlon SK Energy Oil Spill Restoration 192 200 2
material Company
Steam Sung-am MWIF Hyosung company (ll) 73.8 18,850 60,476 50 140
Nutgent fpr Micro Dau metal Teakwang industry(l) 36.9 30,000 1
rganisms
KP chemical
Steam Hansol EME SKC 40.0 10,880 34,907 140
Hyundai Hyundai Motor
Steam Heavy Industry Hyundai Hysco 32.0 6,024 10,188 62
Neutralizing Agent POSCO LS-Nikko 11.5 29,000
Aluminum Chip Dongnam fine Ajin Metal 33.0 1,250 1
Hanjoo metal
Steam, C02 Korea Zinc Hankuk Paper 66.0 26,849 63,643 210
Waste ol Petrochemical Teawon Mulsan 16.7 300 900 12,120 5
Poongsan metal Kunsul chemical
Zinc powder GB metal industry 54.3 1,178 316 20
TNC Sigma Samsung
Steam Aekyung_ Evonik Headwaters 24.0 8,881 30,094 15
petrochemical Korea
SK petrochemical CNT
TPA slurry Samnam . 11.92 1,200 8
A Hansol chemical
petrochemical
. Korea zinc
H,S Gas ISU chemical LS Nikko 59.7 2,800 6
Steam Bum woo IF Korea petrochemical 54.8 8,278 25,084 100
21 companies 23 companies 578.42 35,928 37,032 95,775 240,199 629.8 140
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»
0]~ D1'OgI'c
p_—
Economic
. Material benefit Other benefits
Project Name From To il
exchange (million (ton/yr)
US$/yr)
Establishment of Steam Swap Energy Network in Steam Taekwang Hyosung 106.0 CO, reduction
Ulsan-Mipo National Industrial Complex (Mae-Am Area) industry ulsan i 98,842
Construction of steam network by steam regeneration Steam Hyosung, SK energy, 270.0 CO, reduction
& distribution in Yongyeon Industrial Area Plasma H SKC ) 228,304
Network Construction of ethylene recovery in the Combustible Wacker Hyosung CO, reduction
: . 1.5
deform Process of Combustible gas chemical yongyeon 500
Supply business with by-product fuel in Naphtha
process be connected steam demand project in Steam Korea zinc KPIC *
refining process.
Construction of a renewable fuel network from . Waste synthetic Nambu, Waste reduction
development of process for waste synthetic resins . * 14.6
. resins Bomyeong 6,000

pyrolysis
Value improvement network for the recovery waste in LG chemical Jlnya.ng 34 Waste reduction
DOP process chemical 486
Establishment of network for reusing valuables metal Water reuse
and water of a manufacturing process of copper Metal, water Poongsan Poongsan 17.8 500
goods using industrial complex wastes
Networking for reusing waste hydrogen generated Hydrogen * * * CO, reduction

from electrolysis cell

3,520




Contribution to Environmental Quality by Ulsan

Industrial Waste
(2008, ton/yr)

Industrial
Wastewater
(2007, ™ /yr)

Energy
(2007, toe/yr)

CO,
(2007, tCO2/yr)

Air Pollutant( 2007, ton/yr)

NO, | SO, | VOC | PM10

Emission or
C°?§:gg;)'°" 1,998 375 144,626,870 22 525 000 61,829,000 64,198 63,110/96,851 9,797

in Ulsan
°”t°1‘:,[“;2;r°m 35,168 9,032 90,551 325262 569 | 1,144 | 75 | 1,369
EIP Project In Ulsan|  (132.823) (109,911) (112,049) (765,180) | (569) (1,224) (75) (1,369)
Contribution rate 1.76 0.01 0.40 0.53 0.89 | 1.81  0.08 13.97
(%) (6.65) (0.08) (0.50) (1.24) (0.89) | (1.97) | (0.08) (13.97)




Decoupling: Economic Development & EnvironmentalF

iy
v
r Y& Ag.PM,
0.6 - Y AQLOg
O Y S AQ.CO

0.4
g
[
= 0.2 v b
=] v &
— v v v &

% - . +r
0.0 = £ = - = =
g - ricdi g -
L oa
0.4 4 | Fal 0o o
Par
O |
—D.B T T T T
0.0 0.2 0.4 0.6 0.8 1.0
Y M Cu. GRDP

* NO,, PM,, and O; emission are in transition between negative and
relative decoupling.

* Negative decoupling is observed in terms of SO, and CO emission




A Y ASW.COD
v YASW.BOD
% Y/ ASW.SS *
® YA Ge.MSW

O YAGe ISW
& Y/ Ge.CSW

¥
0.5 1

Y Aimpact

0.0

oD

.

]
¥4 O O
¥ 4 &0
4 8k O

I N ]

T T T
0.0 0.2 0.4 0.6 0.8 1.0
Y & Cu.GRDP

Generation of CSW showed transition between relative and
absolute decoupling.

ISW generation is relatively decoupled.

Surface water quality (in terms of BOD, COD and SS) showed
negative decoupling.

MSW generation is negatively decoupled.




4. Implications




Staged development

tage 1

2005~2009 (Demonstration stage

| © Over 200 participating companies

|
O By-products, Energy & Water exchange network
© Training on CP and EMS

Dissemination stage

© Diffuse to 1000 companies

O Expansion of IS networks

¢ Development of EIP management system

Realization of sustainable Eco-polis Ulsan

© Share Ulsan EIP model with global society

> Eco-polis Ulsan based on circular economy




Isan’s Green Growth strategy targets for the transformation of
traditional industrial complexes to eco-industrial park

» Ulsan EIP project aims at the collective innovation of the industrial

complexes to enhance economic, environmental and social benefits of
Ulsan City.

» Ulsan EIP projects is demonstrating the
potential of harmonization of nature and

man-made system by socioeconomic and
technological symbiosis.

» Sharing the lessons of EIP projects with
International society for greening the world.
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