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overall control on inspection of air, water quality, waste,

' Integrated pollution prevention and controt -
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noise and vibration
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regulation by Regular Gradual inspection (1~4 times a year)
administrative supervision & [—based on facility size and environmental
agencies inspection managemant grade
Type
Inspection on sites during environmentally

;‘Il?;grjggfd& —{vulnerable p.elrilods ;uch as rainy or dry

: ; seasons; facilities highly likely to cause

nspection

pollution accidents

Sites exempted from regular inspection by administrative
Concept agencies monitor their obedience to the rules and report
© Voluntary the results voluntarily
inspection from
emitting facilities Designation
standard

Sites without any records of viclation of environméntal
regulations for the past 2 years

| |Sites treating or sending wastewater to wastewater/ -
sewage treatment facility
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pollution prevention facilities

Sites emitting wastewater to public water area and
do not exceed effluence quality standards of final
wastewater treatment facilities for the past 2 years

Sites not emitting specific toxic substances, which
"recently have been classified as green sites for over
three years

| |Sites emitting specific toxic substances, which
recontly have been classified as green sites for over
five years

- __|Environmental pollution control agencies, local residents, private
Concept groups and companies work together as partners to inspect
envircnmental activities

O Private Private Participation from residents and
- Environmental —environmental private groups at each city,
Inspection inspection squad province or town
System

Public & private Participation from 4 major river
Operation [—joint environmental —basin environmental offices, local
| System inspection squad residents, and private groups

Locel environmental Joint participation from basin
inspection environmental offices and local
coordination body governments
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Project Name *Busan MSW RDF & Power Plant
Site Location «‘Busan environment Resources Park’Gangseo-Gu Saenggok-Dong, Busan, Korea
Plant Area *97,330.92m2 (RDF Plant : 66,490.92m2, Power Plant : 30,840m2)
* Process : Mechanical Pretreatment
RDF Plant « Capacity (MSW) : 900T/D (16hrs operation per day)
* RDF Type : Fluff RDF
Plants « Capacit : 500T/D (24hr operation)
pacity : Circulating Fluidized Bed Boiler
* Boiler
Power Plant . (CFBC)
* Turbine

: Condensing Turbine (25MW)

* Condenser : Air Cooled Condenser (ACC)

ProjectExecution | e Private Investment : BTO (Build Transfer Operate)

Period « 30 months (including 4 Months for Commissioning)
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Project History

History  « 2006, 11. * Brieling of the project proposal
» 2007, 07, o MOLU contract
s 2007. 1 » Make an Agreement (Lisan city, SBF)
s J008. 04 » Construction work starting
» 2008, 06 ® Registration of incorporation for local subsidiary of imvestor

Scandinavian Biogas Korea Lid. (5B8K)

» 2010, 04. » Facilities construction complete
lexcept the biogas purification svstem for high purity)
e 2010. 03 ® Food waste treatment plant working start
= 2010. 08. ® Start sale of low purity biogas
= 2011. 03. » Permit the plant operation
e 2011, DB. » Take over the old food plant frem Mam-gu. Ulsan city

Scandinavian
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_ Current Situations

D QOverview of Resource Recirculation Policy
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Minable Resarves of
Natural Resources
{Petroleurn: 407,
MNatural gas' BEY,

Copper: £8Y)

Exhaustion of
Natural_Reso_urces

1/% reduction in fresh
water supply per capita
in 25 years

Shortaze of
agriculural water

omic Condition

* New town
.

ulty in

~ado
KON,

S0% increase in global
energy consumption by
2030

5-20% decline in global
GDF per anmm with the
exsting industrial
structure (likely to canse
the 2«4 Great Depression)




Yaste Generation (ton/day)

‘06 07 98 99 00 O 02 "D03 o4 05 06 "O7F OB 09
~¢—HNynicipal Yaste —¥Tndusbrial Yaste —*—ConstroctionVaste —<Specilied Yaste —“Tolal

Svecifiat 29

2% Taste thousand ton/day, Since 2001, it

has been on the gradual rise, ton.

Tndustrial
Raste
34K

Taste Bynicipal ™ As of 2008, KOR's waste volume was 370

gradually increasing, but the ratio of recycling

has been

[. Current Situations
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D Waste manazement policy has improved from the concept of safe treatment toward the resource

recirculation according to the temporal situation chanze

Safe Treatment Recycling Resource Recirculation
~ earls (middle "OI

ct-land (i1l of

mol E-wa

Redue

Adequate

Treatsent

Tecycle Tevs




@ Feduce — Reuse — Recycle — Recovery @ﬂ

8 CO2 emission reduction and ‘Zero
Waste' by converting 3R 1o 4R

= Resource Recirculation Society

cal
- Reducti

Zafe Treatment

Reuse ..
Regycle .

YR,

® A new paradigm covering energy and er}dployment along with econormny

and the environment

Rt Waste to Energy
.)“ - - nd Waste Metal Recycle

2Es Goal

1. ¥olume hased wasie fos sysiom

2. Fee aysiem For fool wastie

I, Food waste redueetion

4, Begulate packaging material &
e lhads

5. Yolwiary pariicipaiion oa
rexiriclion of dizpetable ilens

E.Wazie charge aysien

T, Bus ines: wasie aininizalion sysiem

I, Deposiiion of guaneiy somey on
eaply wess]

8, Befill of usad package

IV, Exiended pridhesr
rexpensibili iy (EPFE) aysien

11, Bco—gssurance aysien

12, Food wasie recyeling

13, Conatrueeiion wasle recyel ing

14, Tazte 10 energy(TLE) and hiosges

15, Financial zuppoari For recyeling
industry

IE. Local-hased Bescurnee Becinaulation
Special izad Conplex

IT. Expanding WiE farilities

IZ. Clean energy parks in the
meiropsl ity ares a2 & global by

15, Faz te mani fe A(ALLEARD) 2ysiem

20, Tazie impori and exporl sanagesei

21, Bazaniaree wasle apupgeasl

23, Ned ieal wasle aanapemenl

23 Meglecied wasie asumpemeni

Natural
Resources

Nature  — ]

Materials

Advanced Disposal System
-

- Online Waste Disposal
Verification System
{Allbaro)

- RFID-based Medical
Wasta Management

Resource-efficient Production
« Distribution - Consumption

Restriction on the Use of
Disposable Praducts and
Product Packaging,
Waste Charge System,
Business Wasta
Minimization System

:

Green Growth Through
Resource Recirculation

H

Recycling for Materials

- EPR System

« Nurturing Recycling
Business of Electrical and
Electronic Equipment and
Vehicles

Energy Recovery through
- Blomass

Waste

- Building Waste-Energy
Town and Bio-energy
village

- Installing facilities for
Energy Recovery

- R&D Expansion
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[l Overview of Resowree Recieuiation Policy dﬁéﬁ?\?

Slowdown increasing rate of waste generation and improve recycling rate
by the steady enforcement of 4R policy and expanding the facilities

@ Slowdoen the inereasing rate of waste geoeration by the volume based waste fee system
@ Sipnificant transition of waste disposal structure from Landfill inte Recycling
- Recycle 82. ¥(municipal 59. 8%) of waste generated, world-class recycling rate(CECD
1=
@ Composition of stable treatwent foundation

- Integrated waste information system(Al lbare system)
. . e its)

st
90""/ 298 19% 18%
feid® 32 TNy =) 70

157 42 =
. ce J (L] ‘09 )  eo 69 3}

9l

* Macroscopic approach for efficiency assessment of nation resource
recirculation

- (wicro) reduction and recyeling ratic — (macro) resource recirculation ratio,
productivi by, ete

.  Quantitative growth — Higher value added qual itative management system
4R Policy - @] Zolatd olE SAE-ARizh-A e E TRAA 5
-AE AAFE AAEDE By P Ha2S M4 T OO ATH AqEE

Facilitie + Efficient and superior investment for the waste treatment facilities
s - AAE FAHFHEFER-DAAR F), AUAE T £BAF RARALE B

* Nurturing rescurce recirculation industry as a national gprowth pover
-HAe 25 0] P ATy FAAY HUE o fAdsET 24

10;




™ Impose disposal cost in proportion to the quantity of discharged waste

- The sales of standard plastic garbage bags are used for collection/disposal costs

* MSW is reduced 26%, Recyclable waste collected is doubled from 1994 to 2007

N
O The shift of policy focus: food waste treatment = food waste reduction
2 Chip, Sticker, RFID are attached to collection bins and fees are charged in proportion to
the waste volume or collection frequency
Y,

11

ource Recircula

2 Regulate packaging material & methods
- Packaging should account for 10~35% of the total space and be
limited to less than twice
- Manufacturer, importer, sailor of 23 items(Processed food, etc.)
- PVC packaging is banned
- Compulsory reduction for plastic packaging in order of year

2 Restriction on disposable products
- Ban on the use and free distribution of 18 item in 120 business sites
including disposable cups, plates, containers, bags, etc.

2 Waste charge system on plastic products
- Collected about $ 500 million(1992~2009)
- Voluntary agreement with MoE on the recycling of 18 items
# PE pipe, PVC pipe, agricultural film, electrical wire, etc.
- 100K recycled, $ 80M economic effect, and 111K CO,reduction(2009)

12,




2 Deposition of guaranty money on empty vessel

- Extra charge for vessel is imposed, and refunded after the empty
vessel is returned 505/

- Vessels of liquor and beverage(different charge according to volume)
- Over 95% of return rate, 80% of reuse rate of empty vessel
- $ 600 million of benefit from the common use of vessel

2 Support used furniture with local gov. and recycling center
- Poor or old citizen in city, district, and county.

2 Provide used building materials to remodeling house
- Pilot project in Seoul, Incheon, Kyeonggi

13]

[I[. Key Resource Rect

il Extended Product Responsibility( EPR)

D Initiated in 2000 and enforced in 2003

2 Achievements
- (tems) Packaging(Paper, Glass, Iron, Aluminum, Plastic)
and Products(Battery, Tire, Lubricating oil, Fluorescent lamp)
- (Outcome) 9,356K ton recycled(2001~2008)
- (Recycling Rate) about 46% increase
- (Economic benefit) about USD 3 billion

Eco-Assurance System

3 "Act on the Recycling of Electrical and Electric Equipment and Vehicles” enforced
as of Jan. 2008
- (tems) Electronic Products(Refrigerator, Washer, TV, etc.), Vehicles(cars, vans, trucks)
- (Manufacturing stage) restrict the use of hazardous materials, manufacture recycling-friendly
products and provide recycling information
- (Disposal state) comply with the recycling target ratios and methods and report the results
# Recycling resultas of 2008 : 2.3kg/capita(WEEE), 82.5%(vehicle)

14




Promote the recyc

3 Regular collection and campaign for scrap cell phones

3 Roadmap for recycling technology
@ Collection council among the central and local governments

development (June 2010)
2 Coordination with the globally-renowned
i agtivities

(Mar.2010) |

e

BRI N\ Mincrease loans for scrab Enﬁecycling
3 Expand the coverage of EPR & increase mandatory industry ($ 8M)
) ry
recycling target

@ Continuously increase local government-run
3 Treat scrap vehicles in an efficient manner recycling selection facilities

O Voluntary agreement with manufactures and recyclers(Mar.2010)
- Set recycling rate, develop glass recycling tech. and improve efficiency
of scrap TV sets collection (The end of analogue broadcasting in *12 willresult in a huge
number of scrap TV sets)

N

2 Establish demand-supply system of waste resources in local communities
2 RRSC Plan from 2010 to 2013

- (Dang-yang City) Cooperation with cement industry,
garlic farmers and livestock breeders by 2013

— (Jeon-ju City) Establishment of RRSC of scrap home appliances
by 2012

2 Set up the national master plan for RRSC(2010)

3 Establish the waste resource recirculation information system by 2012

@ Launch local-based RR support centers (2011, Jeon-ju City)

16|



sludge, etc.), remaining heat f/r incineration, landfill gas, etc. to energy

(Production cost — 10% of solar PV, 66% of wind power)

@ Convert combustible waste(paper, vinyl, plastic, wood, etc.), organic waste(food, sewage

© Create energy from waste source & bring immediate outcome at low cost

o Reasonable tool for fossil fuel substitution & GHG emissions reduction
(GWP of methane is 21 times that of CO;)

12 ? & Renewable Energy 11
9 § ) pWaste energy & Biomass /.

| 60— _
6 3.78  ———— i

H 237 1 .
3. i 4.16

Lo AT 317

2007 2013 2020 2030
\ Y,
17

III. Key Resource Recirculation Policy

WiE and Biomass
N
xpected Effects
2 Energy production from W{E and biomass
- Substitute 820M barrel of crude oil by 2020
DGHG emissions reduction effect
Year 2013 ‘ 2020
COp emissions cut 9,160 44,820
{thou t COz)
D Green job creation effect
Year 20183 2020
Joh creation 143 # 330
(thou persons)
IS J
18|

10



Landfill
develp Landfiill

3 Begin 3 model-landfiis (Asan, Yecheon, Andong) Landgfill reuszbility
stabilization "
from 2009 to 2013 Sustainable
@ 3ustainable Landfill Building Plan for 122 landfill Lal-ld?m Reutiliz
ustainable Landfill Building Flan for andfills Bml(_]mg ¥ on
from 2014 to 2020 e;gsliiﬁglor Project

tarritory Energy
from waste
D Extending lfe of landfills and solving problem of developing new landfills
{ securing of new landfills of 15,534 thousands mf)
@ Econornic values by building and using landfills in sustainable way
D Energy generation from buried waste and reutilization through effect
repair of landfill

{ 26 trilion won economic valie by replacing petroleum)

\O Environmental stabilization by repairing insanitary landfill

19|

III. Key Resource Recirculation Policy

£,

Esaguha-io neiogics] suslflak
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III. Key Resource Recirculation Policy

l el Syupport RE&ED for securing globally advanced technologies

=l MNurture professional talent with practical skills

22|

IV. Future Direction

ﬁ

P
Position and Role

D (Position) 5-year statutory plan on resource recirculation policy
- Action plan to achieving green growth 5-year plan & low carbon green growth
- Including middle and long term plan on resource recirculation such as partially recycling, WtE
and biomass

2 (Role) Guideline for pan-governmental resource recirculation enforcement

- Vision : constructon of low carbon resource recirculation society
- Goals : composition of waste upcycling foundation

23
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IV. Future Direction

. . . . Extended to winistries concerned (active,
[ Litited to MOE affairs Cpassive, eaclusive) ] [ integrated) I
od I 2008 - 2012 €5 years) ] [ 2011 - 2015 (5 yearsy
s N D
- Analysis lidited to perspective of - Set up the national goals on resource
resource . . recirculation .
productivity and resource recirculation rate and end landfill
rate . - Hanagement of resource recirculation indeses
- Hanagedent of recycling rate by parts and ¥ .
i bet 5 parts and items
- Quantitative wanagesent {Recycling) - Qual i tative managesent {Upcycling)
N J N /
r~ N /~ COTWET LI AE (A0 PESOUree recireulation N
- Major tasks ; purchasing eco products, society . . L
nurturing industry - Aetualization of value raising 4R
- Recycling plan by parts - Establishment of integrated maste treatment
(EPR, packaging, specified mastes, food, infra,
et;). . . ) - Bigher value-added RED and industry nurturing
- Reinforcesient of supporting System . ; ;
(RAD, staiistics, survey, ete) fu'l);??éllr?ﬁéon of bagement to estimate and
N\ / \_ resource recirculation )

(- ngsesswent of Fulfillwent :

) . Annual action plan, biannual execution of
Annpal action plan national

resolrce recirculation assessment
\

Waste Management is a shortcut
to Green Growth

Not the
But the
And we

e~

3

Whether to take smatrt action faster than others
Will decide the winner

13



3.2

0 Systems for inspecting and regulating environmental pollution emitting facilities

Integrated pollution prevention and control -
— Concept —loverall control on inspection of air, water quality, waste,
noise and vibration

O Inspection &

regq]aj:ion :Dy Regular Gradual inspection (1~4 times a year)
admlmstratwe supervision & [based on facility size and environmental
agencies inspection management grade

Type

Inspection on sites during environmentally

;Junsgrveiggfd& —jvulnerable periods such as rainy or dry
inspection seasons; facilities highly likely to cause

pollution accidents

Sites exempted from regular inspection by administrative
Concept agencies monitor their obedience to the rules and report
O Voluntary the results voluntarily

inspection from

emitting facilities Designation

standard Sites without any records of violation of environmental

regulations for the past 2 years

_|Sites treating or sending wastewater to wastewater/
sewage treatment facility

|_|Sites exempted from installation of air or water
pollution prevention facilities

Sites emitting wastewater to public water area and
do not exceed effluence quality standards of final
wastewater treatment facilities for the past 2 years

| |Sites not emitting specific toxic substances, which
recently have been classified as ¢green sites for over
three years

Sites emitting specific toxic substances, which
~Irecently have been classified as green sites for over
five years

. Environmental pollution control agencics, local residents, private
Concept " |groups and companies work together as partners to inspect
environmental activities

O Private Private Participation from residents and
Environmental renvironmental —private groups at each city,
Inspection inspection squad province or town

System

Public & private Participation from 4 major river
Operation —jjoint environmental —basin environmental offices, local
| System inspection squad residents, and private groups

Local environmental Joint participation from basin
inspection environmental offices and local
coordination body governments
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o Inspection and control system of environmental pollution emitting facilities

(Unification of enforcement right and administrative measure}

O National government (Ministry of Environment): Approve designated waste emitting
sites and businesses treating designated waste
¥ What is designated waste?
Designated wastes are hazardous materiais found in industrial waste, such as
waste oil, waste acid, waste alkali and waste organic solvent, which may cause
damage to the environment, or medical waste that may harm the human body,

O Local government: All emitting sites (except designated waste)

National Local
Government Government
Ministry of seoul
Environment Metropolitan
Government
Basin Local Regulation 55 district
Environmental Environmental Enforcement offices
Office Office Division
- Inspect and - Supervise and
control inspect all
environmental emitting sites
sectors
Environmental - Inspect and
inspection control
squad for 4 unauthorized
major rivers emitting sites

~ Consist of environmental regulation
enforcement personnel

~ Special supervision and inspection to
protect quality of water supply source

- Sites significantly suffering from
environmental pollution
Special supervision and inspection on sites
which repeatedly violate regulations



1 X
o

1

¢

GH
o

S

L5}

off A= chst7] ¢

iy

o

Al 8

©{('07.10.26)

G}
B

il

k

o

FHollA| A

x

1] EEAEY vl

O Alglofp] &,
O MgAlet 257 2t

Sl ARt AR 35 4AREIEA

a5

]

2

O ’07.10.16 : A

K

-

)

3

HAIHH(12} 28], 2571 2]

RO

AP

bt 13

wjr

]

D R|REA| &

O '08. 1

AR HA))

]

B
T

(o]

% AT Hob : 47l HokuE, 17, ¥

O ’08. 3 : A}

At ab7d)

) % 47 = 57} Bo}

=
wAO

k-

E
e

e

}7

1

GERLR

=

at

d

)

2}

T
=T
%0
T

H1 Z;

JARZ| BA|, HAHEE
gl x 13t 48], 2571 SRt

=

o

[

2%



O "10. 9 : PARE EAFE 22| U LA HH2 FHH
=] —]E# I:l:l?:& . -F_ETHW\I'H'W:WKFZ]O

1 gt g

i iy
I T T T 1

[ .¢|._ 4; .4; wa f T T ‘:lr -I:I- I T T *:} T ¥
A -~ -~ AP = = o B B

i & 1 2 2 o - s it s A % L HE ﬁ §
= ol b ol e e - ‘e < E P Py s . .

i AL AL AF A AL Ee Al AR Ap Y At

i o oW L " 7| wl al &l %l o

O 10.11.22 : EARY AR ZIRRHERLAs 23) x 57 = 67 Ro}

l |
THEEE J L SYSME L st J{ Meandl | [ dpadn ][ suese

I
EAPY 2% 3% | ME W BN | paagmaenan || TRE (A4 2o sn | o 3 8%
Qa}, ofrt, 2g Y . IJEAAEA a5 3 o 7RRAAEFA e TR 22
R Y ASA || o 7lgaa 2 o sgaat 2 || [0 A [57H 4411)

oZI’HI%ﬁJ Z’iIE?HH 7 |_ {4'71{ #‘AIH] . %}:’ﬂ' 7(}_)‘_]'_?%‘%%'_ E‘H\_ Z%WE%
e sl || g5 doan | HEFUBALE | W14k || 4= B

J >

[ .
Al dl L
M.

- AFAE  FHROHANESEF AU BN W2 BRI RY 13)
- 27U ¢ Atad ANVIR, ARPENERI] MRS 49 Aok 1 o] T wE

O UHHHE - 1115 (EAPE 1060, 2|0l 55)

58 6g°|5t
TE | A 4 - - 7Is
AAH WY B B | AA | B | B | 2 | 2o
AH| 111 1 6 3 2 1 99 | 67 | 14 3 15 | 5
Al 24 1 5 2 2 1 14 8 4 1 1 4
THd@—a) | 87 - 1 1 - - 8 | 59 | 10 2 14 | 1




2| 2011 28 234
O 4$Ah52 oo

O ¢ 71,2827 - 343 571 ol 39% 37HA01-1,2527) % R o 57}
(2011.10.20 7]Z)

o4 H | — ol 48
d gl IR P L2 o
AL,

A CH R R R RO

[

[] L. o o L o
A 1,252} 100 |1,384[227| 253] 1,025 1,131 671] 716| 230] 275| 124| 140| 723
ME Y] 823|65.7| 855[143] 147| 680] 708| 422] 436] 183 194| 75| 78| 69.2
PAALG ) 124) 9.9 134] 12| 13| 112] 121] 87| 93] 18] 21| 7| 7| 816
L dl 72/ 58] 89] 21| 21 51| 68] 34| 48| 7/ 10/ 10| 10| 828
iy | 1390111 165| 35| 44| 104 121 76| 77| 11| 24| 17] 20| 762
HYAgH] 94| 75] 141] 16] 28 78| 113 52| 62; 11| 26| 15, 25| 705

(10H]

130 12 130

220 p

200 | (08t]
160 #
140 F

120 f
100§

F314A010.20 712) & 314704 HH |, 139704 ZHH44%)
'11 =1

1
O A7 126704121 102,

U &2 HELHE

O 7IHzAME & 8
— 7}PLRR| Ee7pT HR YU4 & 13704 FARIH
A

= Sidolst Y Ex 33Yrdolst 3 (7| HHHHY #|902)

T 24, UAUAE 81%), FHHE 5 13714

ril
i (V8
I
Rl
()
"
(%)
e
A\



2 3070 ojH] B2

O et MEES RERER X SAH3~5%)

O Bh32|2e 4 ep3a|AlAEl $AHSU~7Y)

EL =
& aE[AAE 0dR] Y RERER 5 14704 HARIZ,

)
T
L
el
ol
Q
=
rr
o
3
E
ric
L
ajt
©
s
ol
E=
iy
o
i
fu
cjr
I
k1
ok
2
)
o)
Y



g

Q

*,

¢ SBS, KBS, MBC

ool A AZHEN 138 Y4, 457 of Mk

it 2o RHER

A U A 16

G I TV EY

_z_._|

b

=) 4t

A e

.

l

ol5te| tEfE (73T 7|Eel Y

2lo|ste.

3007t

il

1

| &, 2470 Ofx] B &

g

‘ool AZFCH 10

¢ SBS, KBS, MBC &

",
.
0

171&

olgH

=2,

(=] H
B &

| 7|

E

=
=

Hj

Sff | 4

O
™



3.3

=1

i
NI
W
i
LLL
bl

BUSAN METROPOLITAN CITY



0305
文字方塊
3.3釜山市環保局提供相關環境事業及稽查業務辦理資料



[ FARBIL

'J

uy

J|||ﬂ|
™

Ji 5

CTTED G 27MAHE S 318 % 2 (A 52202)
R 5 T‘cﬂa ;)
! ] | | | I
BUSBORE || BERaR EHRGERE | | SRR REOUBORRL | | Rkfaiebiet
| | L
- EsECGRR - RERE . wmmEmer - BKEOR - RSUBOR - gepkBR
CmE a0 KERE - EEEFT : f?’l??ﬁﬁff?! R L gk
g | ARRZ |- FRUIEE KR AEER . agpma
Camase AE IR - HEHBELSG - BEAKEE CRBIEE e
B k-8 - A iEEERE - RN - IR PME
U SRR A BT H g taskil e e e
TSR R BRS 2ET
(mgHEeE )
e e Bz 201049 A 20114E9 A
o —&/LH(SOD) 0.02ppm/4F. 0.006 0.007
o —&E{LR#(CO) 9ppmy/8h 04 0.3
7RISR | o SERI(PM-10) Spug/ /4 49 33
o B &(03) 0.06ppm/8h 0.026 0.028
o Z&ALEAMNO) 0.03pprm/4E 0.021 0.016
EVp—— o EHIL(MulGum) mg/L 24 0.9
KITRW | o 3 i) e/ L 37 28
(BODZIE) | o pmyr(rasE) mg/L 2.7 1.7
o Bk A/ H 3,265 3,199
- AETEREIEY kg/ A, H 0.92 0.90
- B ke/ A, H 0.22 0.21
e | O B B e/ A 3,265 3,199
LB | i Mg/ A 1,465 1,414
- B L:YE 778 760
- 1, g/ A 680 705
% gl g/ A 342 320
- o FAHEERE % 99.1 99.1
BAR®E | o pmmg s % 75.9 75.9




(HBEMH MR ST )

4 “2-[—
lut 53

N

KH

MR "W

5,784

1,942

2,336

1,010 496

O BEHAT | 94%(BILRIE 55%, B 30%)
O BN @ SL7MHZ)E ()72, #u F K125, 1158215, &S, AHR20)

(BEEWELREERER )

B (8/ ) HEEE (I F)
TR ig ﬁ'ﬁ EUCRLE| At | BRI | (L | dem | M
2011 3,206 1,025 766 1,415 3,206 1,415 705 320 766
(100.0) | (32.0) | (23.9) | (44.1) | (100.0) | (441) | (22.0) | (10.0) | (23.9)
2010 3,221 1,017 774 1,430 3,221 1,430 700 317 774
(100.0) | 316) | (24.0) | (44.4) | 100.0) | @444) | 21.7) | (99) | (24.0)

¥ A IRBERRCE ¢ BT 094, 0.90kg  BiER 0.23, 0.22kg

(BEEZYREER )
%44 T s i e o BE
asasidpsioy VLG A 1748 m' 2449475 m' | 3,638 1 1996.4~2031.12 | & & o
ZHRETERRE | WTRZME 14895 m | 4075 m 602 1993.6~1997.12 | Higda
BMEIEY | B hHR 66207 m | 1284.877 m' 251 1987.6 ~1993. 5 "
HXREWEY | WTRLZ AN | 1.105m | 2000E,/ A 214 19958 ~ ST A
WALy | BEeEAR | 3145 m | 40088/ 7 | 301 1996.9~ ”
WEMLE | JIMEE SN | 295w | 40005/ H 594 2003.10~ "
WA ey | ERAN AR | 1L.37m | S0ME/ H 311 2009.148%8  |MEERE)

O /AVERALYS © 2187 (200K G/H A #)
O FEMRIE - =B 23BW(ES L K 1, 2 6N L K 1, &b D
O BE{LERM - W 4, KE 1, {02, )6 1, RE 1, Bl 1

O THGEERZE 1 9.1%FAL 3574754/ A1 364.27745)
O TABELRE  75.9%(GTEl 9,903kn/5¢ L 7,516kn)
O ¥HKpEEREe e © 120, 192.3/5m'/ T

-2 -




II. ERERTE - HENE S s

WEHAE RS, BHREE

O MEREWE 2L |
O faf 37 8 R L E IS 5 80 B 1751 #(2011.3~2011.12)
O HENAZEE. IR BEEHE E
> BEEEYy . 6(EEEIG,
> ASEHEER ¢ AU, BHER A2700MI/4E, BEE2011 AN SRS, 773 4(4.15%)
O BEFELESE BH#37E(nventory) @ MHEE, ¥ ALAEET
O HHEEE RIERENEHEEZE(2011.3~2011.11) : 4AEE, MEREITT

O) bR h 5, R B

O BIE#EBRH HEE "Green StartiEHE,

> K “Green Start” 8% - 7EEFE — 21{EEES

fo o A SRR R T+ L3SV 1184, Ak 173)
SR, - BEIRBRACERTE: 6,809), — FRMBAEARN108% 42048 )

> B3 Green Start” B BZ RAEME L © 20fEEES
O AIERZEMRBE S HEE © 159205 (75%, &21,232F5)
O THEER S TRTEGOERAS), B ¢ 296(3,92448/4)
O IR E IR (2011.9~2013.8, %)

> A B EEEERE 12,00080( 200 A-B04E) — W B ERRE HER L AEE

BB

<

v



FHEPRE, EhHREERSE

O HERE R s rE ) & 2
e E T AR
5,784

KB [iirze
1,942

B - ERED
2,336

EBIH
1,010 496
O BEAHAT] : OAF (B ILBIGITE 55, BT 39)
O BEEMANG 1 SITESTE (AT, HiFK125, +HE215, 1985, KR20)
O BEEGERNEE AL

O HE R RPETEEE E (GRETMSEH R )
> EE L KL BERURTS
- K& 1~30E RAVERAHERRRS 18K ALEHEREE
- KB 1~3f BEKEERRS B5 K R e PR BT 18F
> BB EREAE R E B E B RTE R
> EETE L RIREE I AENS L THBUT S E B B I B
O HWIERBEFTRWIREAEWERE H&61F. SEXEA

>

> AR OB ORRT R BEEGR ERE & BB R R L RIS
SEEYSESE I

BFEE-R(EFEIR), LIBEHMESF400% %K
> REABR ¢ THEUA, ERDEI AR MR (I R R RS E)
> R R HEEBRENRIEMNE. EFEMERRE

O HHELYPER G E . FBUN A X FE 4
> 3

% 1 16{AE. ERBURF AL SR, BRI R
KI5 G2

- LR
~ %

R AR B8 R AR S 2 R AE A
R HMEBARERERIESEEAED

O Mg K@ B 58 WD B9 50 e AETT s I RS
> I J0 c BERF (IR H, IBWEF<F)

> ik ERBRREREER TR EIEREEE)

- -



H LGN R g

) Foee T M by 3 2 s AR U B
O HE
> ¥ 5 BEB300kg Lh L BE MY e Rg
> BPEROTEE - BRss ),  (REA R/ AR L)
O EihelE
b W IR S EURE S B BREPE1,6115K P11, 3845 E 16 (85.9%)
> EEEWIEE  150.688/H — 140.8ME/ H (A9.8M/H, A65%)

BT eRyBE K el ORI A

) Bk HEER10%

O W& @ #2008 (82308 H )EI201 2 & 10% (740MF/ H )
O FEPL(20114E8 A K RHE)
> B IS [ SHAE L A 2.3%6 (T78ME—T60MH)

O AR A 5 R e by 5 i AR U B B
O 1%
v EREH. REREECES, PREKS
> ] AR R B LR BIKCAR8(120 ), 48 W LI BRFID
> BLHBIE R FEE R AL - BESTHEHE, BR(F - SRIEIE(EBNY), isicEs
Ol y/iE RV
201012 : BAEEFMLEIAE8% > REZERS(GER) T
2011 1~2011 3 : BAZFFMIHH I 34% D> 7 LESIREIE NG T4
2011. 7 © JEAT IR BE% (4B BR23(8 N 13,80077)
201111 : BT 2EEMZHE, BIEE. BTN A RIENS3EHE

vV V¥



() %8 85 8 e B 3 8 i 4R B8O R) B B i A B
O &

> S /N TRY R K 0 e N e e S AR U TR 12 (1,190 %K)
>R E . AE SRR NG, EERTERAmAL
b
>

SARYENCE . STREIKREERS. HREREL, §IMHRI B R
o HR
> ST BRI LKA (G 1004, 1190E%EHE)
> BRERBAGANRE, REIORGH R Q5%

O BRI B R K w8 s
O BE

> BEEHE ¢ 131FTGREE 27/ H) > TR A34RT, IS

> [ RRBUEEREREE ¢ EHACRK), BERy(LER)

> RHREF RGBSR AZENE YT, BRI SRS
O L

> RILH[TEERR  ERAEESF, REARE, EEEEE

> M TG . . ARBUTH S 44 (2011.5.11~5.30)

O FAGTE]  HWFEHBH A B B ersk R T R A

B K ER RS E R R EE R ERL

O A= HEBEGEER

O HEMNTERBN : 7485, 3638.02(5 G201 1454 A 10{E 8 7T)
O THEE © 1994.12~2031.12(% EHAHI1996.4~2031.12) b TFZE5A6%
O IR

> 2006. 1. 1 : &AM HE M TREE T(TER 89%)
+ MEEEE 7w, BE 49477 [/ 397(EATEH BT
> 2011 1~12 @+ ZHEATRE - FRIR B L (610 ')

O FAETE : AAMmeE - TER T(20137) »2031.12 £HE#ET
_6_



O 2IBEEHAKR LFG (MESEKEEFIN) %2
O WEE . 2772m(GEEE) SMW/hr, BETEE(SeoHee#i%), 2001.1~2020.12
O P - 20074F1 H B4 E & J7, 20104 AN FI FH & (2011.4)
O kA& : MEEBRKERB2012.05) L

U BEWefEaAib$E
O MEZE : 5 GOMEA(ISMAXARE), HLEE BAOME/ H, A= 2 B 18WH F
> TEHASHELR © 45(EE IT/E(T0085T/ )
O IR 2007278 LASELL, 2008.125GE1T, 2009.101F 321
O KAETE] : BRI EIE 95000/ (74 L8 m&m% 4,5000)
O AEmMIRPREHMEE SR
O M - |
> I B ¢ ZIEETEILAE A SRS -1 —F
b2 MR 2000, 11.72028. 04, [THREsX EFsGE 7)2010.10.~2013.04 © 30MEA]
) B EBEEERE O00ME H, HAHEMES00ME H (5% 25MWh)
- TREMEAE © b EREe6,838m!, EEELmEAE 18,701.5n°, SHESHEAE 24,183.60n
> BWEI ¢ BTO, FEEREITE - BHLWUEKE
b RERSE ¢ 2 133{EREICIBIROAE(45.29), THBIRS3E(11.9%), KA 916(42.996)]
¥ RHEEAR = FAERGE) + HHEEAKGCHE)
O FEHNR
> AR TS BRI R E BT

- pRMEE 0 900ME/ H (1608/NRE/H, Beifh B LR EE- 261 1), 234,900M/4F
- RDF%E']JB(;@ 624ﬂﬁﬁ./H(IH1lB£»-fr— 69.3%)

COBESC )  BetmE | osemmE | o @R
= JERH
£ 23%LLTF 5% D% KAMEE G 2 B BRI
IR 6.83% 20%LLTF ERE BRI BB
&fy S5 a 4,126k kg 3,500kl kg

s R S
- pEEE OO0/ H (16/VE/ H , B5EHH #0261 7)), 234,900ME/4E



O

O

b
>

>

FR AT B KR
> EHE
> FETE I A G il ey w8 00 s AR

TR
IR EEIREE AT, RATRERETR. FAsBIRAY B & ER
H:ﬁhi;&%?@ 50 AR R IR 124F ¢ 20314F = 20434F

TEER Mo REY I (25MW) $8 B B 13 1 5O s 7T/ 47
(%E‘_f% : 10458670/\h, EEE19.5MW)

CDM (5 ?ﬁ?ﬁ%ﬁ%ﬂ) : HARCERs (BEioi) - 55,000MECO2-e/4F




L. & [

S LTy B AR B R AT AR IRp T R b R B 5 E?
AR AESOP(ERAEMERIEF)?
O WHRILACREEKTG S, HEEE DM OERRER T/, Bid
AT > BRI EER SRR & B
O HREBREHERYNGEIEERERCERES

S ETREARLAER e Z 4] g BL?

O MFSHITE R HE R BERS, g ER ik
we TR R WS B IR 7B R IR MR L B N BRI

REH YRR B IR IR,

AR HEHE?

EERCID 5T

HERAGSHITHSERT?

O RIRILIEFAY © EREBEK
O BHEMEE
- HWREREA. WEIFEFRAVB LA, fafiY.
FEOR FAGE I 8 K i 2R T S E B 2R 1lfr, MR B SRS
IKAEREARM MK E RAER R
T g 2T - R (B0, 1THORET-ZE1RE S, HITRR

Q EEHE
O mE A ¢

O HHIEAL -

7R PR AT AR
% L B F

e iR AR T TR B e R DT A i 8 ?

R OB, BRECRE RS G R



RDF )i 8 323 oh B i1
O RN FIEE R
O FUMIENCRI, EHEE R

[5] &l BHATRIBTOH 22/ 47 b

O R THIFIKF, KRR MRTEN, DMENAESLSE
O JEZ N ASIETS A 1 B PEE T 2 (0 F B ) M EE B AR b A A AR Y =
TFERE

(6] MERDFFEEE, BEWIERITANBELER
O #xJ53 1 RDFEYH BHiE aE| s
O THEHIZR
> FRREIKAEIREEAGTE], BEEeeelE. FARRNER L AT AR
> R R IRERLZ2SE 20315 = 20434

> 35 TR ER M AR EERY TR U] (25MW) #f S5 4H R 1008 45 T/ 48
(FHE © 104.5¢570/Kih, FE19.5MW)

> CDM (FEssERtEl) © #ARCERs (BEg®) - 55000MECOZ-e/4F

_10_



3.4
CONFIDENTIAL

Company Presentation

November 2011

Sweden a leading nation in biogas production 2

® Over 50 years experience from biogas production Sludge

® 20 years of government sponsored investments in anaerobic

dlgestlon Industrial and animal waste

® World’s highest number of installed gas upgrading units to

natural gas standard
Household waste

® 300 plants in operation with an annual biogas production of
147 million Nm3, equivalent to 1.3 TWh

® Today, more than 50% of total gas used for the 20,000
NGVs on Swedish roads is biogas

Crops

Stillage from ethanol plants

11 November
2011
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Goran Persson, Chairman Scandinavian Biogas

,’ We will engage in a dialogue with
decision makers in some of the
world’s largest cities and expand on
the great resources they have in
organic waste, which today they
regard as an environmental problem

Goran Persson

Prime Minister of Sweden
1996-2006,

Chairman of Scandinavian
Biogas since 2009

Agenda

Waste Management Alternatives
Scandinavian Biogas

The Ulsan Example

Future Business Opportunities & Key Challenges in Korea



Well-to-wheels carbon footprint comparison

Carbon footprint Land efficiency

(Index, Diesel = 100)

M Best case

Biogas

Worst case

Source: FNR, Germany, Conlawe / Eucar

(Km per hectare)

80000

70000

60000

50000

40000

30000

20000

10000

Biogas

BLG

Biodiesel

Additional km per hectare if bingas from by-product

B Km per hectare

Biogas as vehicle fuel set to boom in Sweden
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Agenda

® Why Biogas?

® Scandinavian Biogas

® The Ulsan Example

® Future Business Opportunities & Key Challenges in Korea

Waste management alternatives

Landfill or ocean dumping

Incineration

Aerobic digestion
(composting)

Feed

Anaerobic digestion
(biogas)

Benefits

e Very cheap

Very significant reduction of
organic material.

Intertfraction can be landfilled

Very high capacity

Low cost treatment method

Compost may be used in agriculture if
raw material is pure (although low
value)

Valuable by-product if raw material
is pure

Significant net energy gain

Significant reduction of organic material

Digestate may be used in agriculture if
substrate is pure

Moderate CAPEX requirements

Disadvantages

Severe environmental impact
Odor and aesthetic issues
Banned by 2012 in Korea

Very energy inefficient
Very high CAPEX requirements

Significant net energy loss

Significant amount of organic material
remaining after treatment

Odor issues

Significant CAPEX requirements
High logistics costs

Still some organic material
remaining after treatment



Organic Municipal Waste flow-chart

Raw material Treatment method End usage
A | |
I 1T 1T

STP Sludge Landfill
sludge dewatering &

drying

Food waste Incineration

* Heat
« Electricity

* Grid inject.
*Vehicle fuel

Food waste Ocean
water dumping

Refuse
Derived Fuel

Feed Animal feed
production

(ot e e _FWW 1+27 Soil
improvement

11 November 2011

Agenda o

® Why Biogas?

® \Waste Management Alternatives

® The Ulsan Example

® Future Business Opportunities & Key Challenges in Korea



R&D focus leading to technological advantage

11

® RA&D centre in Linképing, continuous evaluation of selected substrates
aiming at:

Quantifying/confirming biogas yield

Analyzing process performance of substrate mixtures in laboratory
scale

Developing new substrate mixtures and feeding strategies
Co-digestion of more than 200 substrates has been verified
Pilot plant for large scale field tests and verifications

® Superior management of substrate mixture to optimize co-digestion
potential

® Superior management of other process parameters,
including mixing, feeding and heating

® Superior organic load capacity of digesters resulting in higher biogas

yield

Competitive advantage of Scandinavian Biogas

12

Advantage Impact

e Optimization of biogas yield e Enabling economies of scale
through multiple substrates

e Broad process capabilities from e Enabling low cost of substrates
pre-treatment of substrate to and higher gas price
upgrade of biogas

e Continuous improvement of plant e Enabling increased profitability
profitability through R&D, process over time
development and best practice
operations



Scandinavian Biogas has a differentiated offering =

Operation Transfer

Equipment

Most Biogas
companies

® Scandinavian Biogas provides extensive operational experience and process
optimization know-how. We provide tailor made and integrated biogas systems.

Limited After 0-2 years

® Our Build-Operate-Transfer model differentiates us from other biogas companies.

® |Instead of being an equipment supplier, we take the full operational responsibility
through-out plant life

Efficiency improvement measures Ulsan 14

Annual efficiency 360
Index, 100 = fully operational

Typical point of turnkey 240
plant handover

l_l_\ 160

—

100

30

Startof Prod.  Fully Grit Reduced Current LCO, Extended Grit Min.  Min Min  Min  Add. Optimized
operations ramp-  oper- reduction internal reduction electr FeCl polym other Food
up ational gas use by by by variable waste
10% 10% 10%  cost




Agenda

15

Purpose of the meeting

Why Biogas?

Scandinavian Biogas

Waste Management Alternatives

® Future Business Opportunities & Key Challenges in Korea

The Ulsan project in brief

16

Contract duration
Client

Project description

15 years

Ulsan City, South Korea

Design — Build — Operate - Transfer

14,000 m? digester volume

Substrates: Sludge, Food waste (180 ton/day)

Increased input of food waste by approx 350%

Added sludge pre-treatment and cryogenic gas cleaning
e 25,000 Nm?/day biogas sold to local buyer
e Total investment: 20 billion KRW



Project History

History o 2006. 11.
® 2007.
e 2007.

e 2008.

e 2010.

e 2010.

e 2011.

e 2011.

2008.

2010.

07.
11.
04.

06

04.

05.
08.
03.
06.

e Briefing of the project proposal

e MOU contract

e Make an Agreement (Ulsan city, SBF)

e Construction work starting

e Registration of incorporation for local subsidiary of investor
Scandinavian Biogas Korea Ltd. (SBK)

e Facilities construction complete
(except the biogas purification system for high purity)

e Food waste treatment plant working start

e Start sale of low purity biogas

e Permit the plant operation

e [ake over the old food plant from Nam-gu, Ulsan city

Details of Ulsan Plant

Pre — treatment system

Improvement Digester system

Biogas Refining system

e Extension of FWP
e New facility for high concentration sludge

e Change the process flow

e Reforming the digester shape

e Digester Heating devices installation
e New mixing system

e Install more the pumps and pipe lines
e New control system and instruments

e Change the process flow

e Biogas purification system

e Increasing the capacity of process



Ulsan Plant Process Overview

Food Waste

\Waste water
sludge

Process Flow Chart

Influent of S Grid screen Primary Biological Second uv
sewage and sand 2 clarifiers > treatment > clarifers > treatment > Effluent
T catch >
““epWw [Ty T T T s Explanations
~ S BK : AN P
/ Biogas \
! \ —>  Sludge stream
] A !
i Gas : —>  Water stream
: Thickening trestment : —>  Food steram
: ! Food waste
1
1 1 water stream
! 1 —>  Other defined
: : stream
Food waste \. Food RWT !
1 waste 1
I water 1
[ : 1
1 1
I 1
i i
i Food Dlgeste_r t Dewatering
I plant @ i table —> cake
1
1 1
\
\ \1' !
\ Grits /
\ ’
\\ ’/



Ulsan key performance indicators 21

Biogas production Process improvements - Indexed
(1000 Nm3/day) 500

30 400

2 300

20
200

15 m Before
100 = After

10

Digester VS reduction Biogas Biogas
0 utilization production perproduction per
(Load) digester ton VS
Before After volume unit

Comparison before and after the improvement

Items Before improvement After improvement
Feeding amount (m’/day) 600 550
Organic load (ton VS/day) 16 33

(~ 2.7 kg VS/day)

Efficiency of digestion (%) 30 ~ 35 68

Yield of biogas (m'/day) 5.000 ~ 8.000 29,000
(~ 26,500 Nm'/day)

Methane content (%)

61.5 60.5
* Production of Sustainable environmental energy * Improvement of discharge water quality
* Decreasing of sludge amount for final disposition * Contribution for Global warming delay according to

* Decreasing of operating expense for sewage Methane recovery

treatment plant



Biogas Quality in Ulsan Plant

Component Raw gas 1st Gas Purifying 2nd Gas Purifying

100% saturated . . . .
Water Content ? Dew point -25° C Dew point =80° C
at present temperature

Methane ContentCH,) 55-65 % 55-65 % 97 % £ 1%
Carbon dioxide (CO,) 35-45 % 35-45 % 3%
. Solubility in water Solubility in water
A NH -1
mmonia (NH,) 0-1000 ppm(v) <25 ppm(v) <25 ppm(v)
Hydrogen sulfide (H,S) 200 ppm (v) <5 ppm(v) <5 ppm(v)
Total Organic sulfur 5 ppm (v) <5 ppm(v) <5 ppm(v)

Total Volatile Organic
(VOCs, e.g. Acetone, <100 ppm(v) <50 ppm(v) <50 ppm(v)
2-propanol, 2-butanone)

Ulsan gas production

Daily gas production, weekly average[m?3]
35000

30000 = s

25000 //

20000

- W
.

10000 o

5000

week

22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46

=&—Digester A =#=DigesterB " Digester A+B



Ulsan city benefits 25

Economic benefits from the
operations take-over of process
steps at the STP

Reduced operational costs
e Electricity, water, consumables
e Maintenance costs
e Others

Reduced capital cost

Annual operation cost savings:
KRW 2.4 Billion

No need for investments
during the contract period:

Economic benefits from the Reduced treatment costs

operations take-over of the Food Reduced capital costs KRW 20 Billion
plant

Benefits from the extended e Synergy effects — closing of other inefficient food treatment plants
capacity and optimized process e Optimization of present facilities

e Concentration of waste treatment activities

Environmental benefits e Sluge reduction / Ocean dumping ban adressed
e Fossil fuel replaced by biogas — Less CO, emission
e Odour issues addressed

Agenda &

Purpose of the meeting
Why Biogas?
Waste Management Alternatives

Scandinavian Biogas

The Ulsan Example



Korea - Biogas potential vs. Other renewable energy sources =
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Market value for biogas from urban waste in Korea
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Drivers for biogas market growth in Korea &

* Increase renewable energy
portion from 2.5% to 10% in
2020

* Feed in Tariff (FIT): power
generation by biogas ->
SMP + 20~25 KRW

* Renewable Portfolio
Standard (RPS) from 2012:
from 2% in 2012 to 10% to
2022

Ban on

organic waste
ocean dumping

» Effective from 2011 * Increase “Waste to Energy”
from 2% to 100% in 2020

« Strict regulation on sludge

dumping * Ministry of Environment
promotes private investment
* Ban on FWW & manure in biogas, e.g. Biogas
dumping from 2013 Forum

* More government
sponsored biogas projects

Typical concerns of a City s

Biogas production is unprofitable and
poses lot of financial risk for the City

It is very expensive to build a biogas
plant — our City lacks the means to
cover for this investment.

In a BOT, usually performance drops
after the supplier leaves the site and
we are left with the problems

We are already investing in several
projects conflicting with your offer
(sludge dry facilities, feed production)

e SBFs plant in Ulsan is profitable and poses no financial risk to the City, as
SBF carries all investments and operational cost. On the contrary, there are
significant savings for the City.

e Yes it is quite expensive. However, SBF carries all the investment cost.

e SBF operates the biogas plant throughout the 15-20 year contract period,
after which it is handed back to the City. In our plants in Korea and
elsewhere, we are relentlessly increasing biogas production

e Usually these projects are not competing with biogas production. On the
contrary other waste management alternatives typically benefits from biogas
production.



Typical concerns of a City - continued d

There are already many biogas e Most plants in Korea use only one substrate, typically sewage sludge. SBF’s

plants in Korea — what is new with proven record in co-digesting food waste with sludge enables scale and

your proposal? improved profitability.

Biogas projects and food waste e SBF meets very tough odor requirements at our plant in Ulsan. With the right
treatment creates odor and aesthetic design, aesthetic issues can be overcome.

issues

Korean food waste is different from e ltis true it is different, primarily due to the high salinity which can cause

other countries and is not good for trouble. With the right process adaptations, SBF is treating 180 ton of FW per
biogas production. day in Ulsan

Scandinavian Biogas - Biogas opportunity in Korea =

SBF Business Model Substrates Biogas Supply
e Build industrial scale biogas plant e Sludge e [ndustrial users
- either STP integrated or e Food waste /Food waste water
Standalone case N e Fuel for CNG bus
e 20 year Build- Operate-Transfer o Human waste
agreement e Internal use at STP
e Utilize existing facilities (e.g. e Fuel for Cogeneration plant

digesters) and improve system
® Injection to gas grid line
e Invested by Scandinavian Biogas

— no need for local government
funding



Contact information

Thank you for your attention

34

Headquarter - Sweden
Scandinavian Biogas Fuels AB
Kungsbron 1SE-111 22 Stockholm
+46 (0)8 50 38 72

Korea Office

Scandinavian Biogas Korea

#1105 Woori Bldg., 10, Bongae-dong
1-ga Jung-gu, Seoul 100-161, Korea

Tarras Delin
Head of Strategy, Director Asia
tarras.delin@scandinavianbiogas.com

+46 (0)70 996 77 51

Jae Young Chung
County Manager- Korea
jae.chung@sbkbiogas.co.kr

010-3881-3420
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Busan MSW RDF & Power Plant .
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2.
3.
4.
5.
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Project Overview
Site Location
Plan for Alternative Energy Complex
View of Plants .
" Plant Capacity
Process Flow

Benefit




Project Name

* Busan MSW RDF & Power Plant

Site Location

* ‘Busan environment Resources Park’ Gangseo—-Gu SaenggokmDong, Busan, Korea

Plant Area » 97,330.92m2 (RDF Plant : 66,490.92m2, Power Plant : 30,840m2)
. » Process . Mechanical Pretreatment :
RDF Plant : « Capacity (MSW) : 900T/D (16hrs operation per day)
~» RDF Type : Fluff RDF
Plants o R - - ' . -

« Capacity : BOOT/D (24hr operation)
» Boiler : Circulating Fluidized Bed Boiler (CFBC)

Power Plant | | Turbine : Condensing Turbine (25MW)
» Condenser : Air Cooled Condenser {(ACC)

Project . Dri _ , :
Execution Private lni?ffﬁ_ijhent ' BTO (Build _Transfer Operate) |
CorI;s(:rrii;n)c(:jtion | + 80 months (including 4 Months for Commissioning) _




Project Leader
(customer)

Invesiment Financing

POSCO Co., Lid.
Taeyoung E&C Co.,Ltd,

POSCO E&C Co.,Ltd,
Taeyoung E&C Co. ,Ltd,

Busan Enerfarm Co.,Ltd,
(Special Purpose Company)

e o e e e e e e e e e e e e a  RL = e Ak Ak e e e e = e = e = e e = e e e




i
:

(Waste Plastic
_Refinery Plant

LR,

Leachate “Recycled Material |= o
Treatment Plant Sorting Plant s
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Plant Design Basises

MSW Commercial Household Wood Total
Waste Waste Waste | (7Days/Week)

Predicted amount 469 142 40 " 651

of MSW at 2030 T/D T/D T/D T/D

% MSW quantity is refered to government policy and future population at 2030

)ﬂ"..‘ .

618T/D

RDF Storage

B

. 3 days

RDF 500T/D

Pow‘er Plant

38

e o e A A o R A R Y M T P e e e e e e e R

= 900Ton/day
. 5 Days operation per week

RADF Plant
« RDF Qutput - 618 Ton/Day
i
Power » 500Ton/day
Plant : 7 Days operation per week

-l RDF Baling System

« Produced RDF will be baled and stored duing
power plant overhaul {40 days per year)

+ Baled RDF will be burned by CFB boiler during
annual operation period evenly

» Large amount MSW than designed capacity
couid be handled by baling systermy
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« Generate 25MW Electricity to power 25,000 homes
-+ Replacement 326 ton bituminous coal per day

P —
e
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» Achieve CER by CDM Project : about 250,000 Ton CO, /year
» RPS (Renewable Portfolio Standard) '
— Alternative energy production obligation corresponds to 5% of total fossi| fuel
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