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JFE Group re

Data in FY2011

JFE Engineering
Net Sales(million §)

Since 1912 Since 1951 Employees3 600
| Merged in 2003 | 7400
v
JFE Steel
O Net Sales(million $§)
JFE — 100 % 34,000

JFE Holdings Employees

_______ 42,600
| 45, 93 % |

JFE Shoji Trade
Net Sales(million §)

Japan Marme United
Net Sales(million §) = m.

2,800 ,l w

-

27,000

Employees Employees
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Environment

Others 30%

Energy

Net Sales
(million §)
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Global Network of JFE Engineering @)

JFE

@ Frankfurt
® P Long Beach (USA)
PS ® Shanghai <
®
e ¢o°
9 O
@® Singapore
®
®
Europe / Middle East South East Asia & Oceania
Frankfurt (Germany) Shanghai Singapore
Rome (ltaly) Beijing Kuala Lumpur (Malaysia)
Al Khobar (KSA) Hong Kong Jakarta (Indonesia)

Hanoi (Vietham)
Ho Chi Minh (Vietnam)
Yangon (Myanmar)
Manila (Philippines)
Underline shows “Regional Head Office” Mumbai (India)
Brisbane (Australia)
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JFE

JFE Engineering

Experiences & Capabilities
on
Waste Thermal Treatment

copyright 20130 JFE Engineering Corporation AlRights Reserved



JFE : WTE Track Records - Japan -

JFE

Domestics 38, 427.5t/Day 336 Furnace (160 Plants) ( - 2012'12 )
Overseas 3,858.0t/Day 13 Furnace( 7 Plants) .

AOMORI HOKKAIDO
i . o . Hachinohe Cit: ANemuro 0i1.:y )
Stoker Fluidized Bed Gasifying and Direct | hermoselect | Stoker-Kiln AKITA . Tomakomai City
Furnace Furnace Melting Furnace System Furnace - - % @Hidaka Chubu Asso.
AHonjo Yuri Asso. : AOkushiri Town
Continuous Operation | No marks o [ ] o * NIIGATA IWATE
ATokamachi Asso. (74, 93) Mor ioka
Daily start-up and A A _ _ Niigata Asso. (Kameda) AMorioka Shiwa Asso.
shutdown Operation AJyoetsu Asso. @Mor ioka Shiwa Asso.
Nigata City

MIYAGI

AMiyagi Tobu Asso.
Sendai City (Imaizumi)

ASennan Asso. (Murata)

ASennan Asso. (Kakuda) Gumma

FUKUI

Fukui Sakai Asso.
ACQObama City

ISHIKAWA

TOTTORI KYOTO

Tottori City Kyoto City(Minami Dai

Chubu Asso. O0SAKA ARahoku County Miyagi Tobu Asso. Kiryu City (77, 80)
Yonago City Takatsuki Git FUKUSHIMA ATatebayashi City
akatsuk] LIty Maebashi City
OKAYANMA lkeda City

AKusatsu City
ATomioka City

ATajima Shimogo Asso

@®0kayama Envi CGonservation ASeibu Envi Asso,

Sennan Asso.
Asso.

Osaka Gity(Hirano)

ATajimi City
@Kakami gahara

@Mizushima Eco-Works Corp. [Undisclosed TOCHIGI
SHIMANE CUSTRED TOYAMA ATochigi Asso. AAso Asso.
@Hamada Asso. e — - Takaoka Ci AKuroiso City("91.‘93) AHaga Chubu Asso.
Nishinomiya Gity (Tobu) Takaoka A Nesu A
HIROSHIMA Nishinoniya o Tese
Hiroshima City (Asaminami) Glzﬁxbg)ity [BAGAGI
Fukuyama Gity Sasayama City Ryugasaki Asso. AAso Town Asso.
Hiroshima City (Asakita) @]Ibaragi Envi Conservation Asso.
Kamo Asso. (85, 01)
AFukashina Asso. SAITANA
@Fukuyama Recycle Power Corp. Kawaguchi City
Hiroshima City (Asaminami) YAMAGUCGHI CHIBA AShobu Town

Matsudo City

Ichihara City o 190,
Inzai Asso. (86, ,gg)Kale::cgilglty(Totsuka 90, *94)

Funabashi City (Nanbu) f
AYotsukaido City Tokorozawa City (Tobu)

ASyuyo Asso.

FUKUOKA

Fukuoka Gity (Nanbu)
@Amagi Asakura Mii Asso.
@Chikushino Ogori Kiyama Asso.

Asso. ('78,°9 Kanematsu Envi COrp..Yor” Orix
. ASambu Asso.
NAGASAKI 3 A = i iﬂalmzatji?:la(Acity @Japan Recycle Corp. TOKYO
R I ASagars Tom heso. e
sumoto Town ﬁ_’\:‘r Shizuoka City Hachioji (Tobuki)
@Kenou Kennan Asso. Kumamoto City (Tobu) » Y AAtami City Itabashi
................. . AAmakusa Asso. 9 AKamishimo Kitayama Asso, Hachioji (Tate)
. : Kumoamto City(Seibu) g i‘l" KocHl Ach[ KANAGAWA Higashimurayama City
e Konan Asso. Nagoya Gity (Tomita) Yokohama City (Konan) Suginami
= KAGOSHIMA I g5 3/ oni e | MAKAYAMA - piE Tokal Gity Yanato City Moquro
OKINAWA Kagoshima ingu City = Teu Okazaki Gity Kawasaki City (Ukishima) @Hino Motors Corp.
Urazee 6ity CityManbw)  M[YAZAKI [EHIME City (Seibu) Ichinomiya Gity Yokohama City (Kanazawa) AOkutama Town
- : ; Niihama City AKomono Town @Toyota Motors Corp. ~ @@Kanagawa Foundation  Edogawa
AMotobu Town Naki jinson Asso. !‘I'Xak?mé?tes“'OITA Watsuyama City TOKUSHIMA  AKumano Gity Kasugai GCity @NS Yushiro Gorp. Hachioji (Tobuki)
Neha City ®Saiki Asso. A Ozu City Asso. @Cyuo Koiki Asso. AKawage Town @[Undisclosed @ JFE Kankyo Corp. Fujimi

Suzuka City customer]
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JFE : WTE Track Records -Overseas- @

JFE

Italy China China
Gasifier 308t/d x 1 Stoker 500t/d x 3 Stoker 400t/d x 2

T G

Overseas

7 plants
13 Furnaces

Jﬂter 70t/d x 2

Taiwan
Stoker 300t/d x 3
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International Recognition

&

President Mr.Hu Jintao (China)




JFE

Waste To Energy Technology

JFE

JFE Engineering Corporation
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JFE

Part 1.
WTE in Japan
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World Waste Treatment
O

JFE

Source: CEWEP Recycling

0
60 million ton/y - MSW 42%
With 420 plants

Recycling
20%

Landfilling
38%

Source: USEPA

29 million ton/y - MSW

With 85 plants 33 million tons of MSW per year

Goes To
1,243 Thermal Treatment plants

Landfilling
54%

Source: Ministry of Environment
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Japanese Waste Management Development @

é%

To SUSTAINABLE SOCIE1

CYCLING
ONTROL

RMAL RE
EMISSION C

ooog
EII:II:II:I

START WASTE MANAGEM ENT

+ 1900 WASTE CLEANSING LAW
> LOCAL GOVERNMENT RESPONSIBILITY
> Controlled INCINERATION AS PRIORITY

JFE

RECYCLE

+1991 Promotion Law
+1995 Container/Packa
+1998 Home Appliance
+2000 Recycle Basic Lay

+2000 Construction/Food/Car

ging

'

+ 1970 WASTE MANAGEMENT AND
PUBLIC CLEANSING LAW

+ Waste-to-Energy Plant START
+ 1990 DIOXIN Guidelin

MODERN WASTE MANAGEME‘

+ 1999 DIOXIN Law

(¢

ECONOMY GROWTH brou
More Waste generation

Higher Waste Calorific Value
roper Treatment

NO
WASTE

+ 1903 Mechanical INCINERATOR Start

'+ OPEN BURNING

+ 18805~ PANDEMIC (CHOLERA PEST, etc )

from

i } PROT

ECT HUMAN HEALTH

UNSANITARY ENVIRONMENT

MANAGEMENT + UNSANITARY ENVIRONMENT

1990 2000 2010 2020
- 14 -

1910 1920 1930 1940 1950 1960 1970 1980
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Trend of MSW Generation and Treatment

a1 (&) (o3}
o o1 o

MSW Generation (million t/year)

JFE

+Recycle policy 3R Policy
_MSW Generation 1 100
o~ ™~
4 90
Percentage of incineration \% 50
/ >
4 70
4 60
[
[
1 30
1 20
1 10
\ Percentage of recycle N
| | | | | | | | | | | | | | | | | | | | | O
1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009

Fiscal Year
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Percentage of treatment (%)
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JFE

Part 2.
WTE Technologies
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Benefit from WTE

am—— (]

=

Power
Generation

Material Recovery

Go to Landfill i
30

(in volume)

1
CH -
4 Greenhouse Effect L

Odor
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WtE Technology Trend (Japan) ZFE

1970 1980 1990 2000 2010
A Modern Mechanical Incinerator A Dioxin Laws& Regulations
(98% Reduction achieved
A Waste-to-Energy start from ’97 to ‘03)

ADioxins issue & RDF emerged

A Guideline to Melting Furnace

Stoker Furnace

Stoker +Ash Melting

Gasifying &

7Ll Melting Furnace
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JFE Stoker Furnace @

JFE

(1) Proven Track Record
130 plants since 1968

(2) Advantages :

1) Minimum Discharge
Advanced Combustion Control
High standard Air Pollution

Control
Prevention of Dioxins emission

2) Large Capacity

Many track records of
Large capacity

3) Safe and Easy operation

Highly Developed Control System

Stable combustion -
o
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JFE Gasifying and Direct Melting Furnace @

JFE

(1) Proven Track Record
10 plants (20 furnaces) since 2003

(2) Advantages :

1) Applicable to Various Wastes
MSW, RDF, Sewage Sludge, ASR,
Hazardous (medical) wastes,
Excavated landfill wastes, etc.

2) Minimum Discharge
- extended life of landfills
- prevention of dioxin emission

3) Safe and Easy operation
- no explosion/gas leakage risk
- continuous slag extraction
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Typical Flow of Stoker Plant 2

Waste Pit

b —— —

Furnace

Eco-
nomizer

l

Gas
Cooling
Tower

l

Bag

Filter
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l

LANDFILL

Fly Ash Silo

l
LANDFILL

-—:

IDF  Stack




Structure of JFE Hyper Grate System 2

Bottom ash

[Sto ker Grate
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Typical Flow of Gasification =t

Waste crane
\ A @) T R

Waste Crane

= e
Power Gen eratl 0 Combair blower

L)
=] Fe gs (GRas coolintg rv)water
[om] % recirculation fan euse wate
O = | Stack
AE 4 = Compressed air | o
J |

Generator

Coke
Limestone

Power generation

Turbine

Bag filter

‘ GaSifY?\
and
direct

1

. __| Steam gas
Bag filter conveyor eater [

= |

melting

DeNOx reactor )~

—g@-

111

[Slaked lime, activated carbon>>

Third tuyere fan |
Egr?\t/:ysgr E =
— .(_ ) ( Q @ &
‘/ - I Induced
se°°""a = g Combustion Siregetank TN
team air
preheater | To furnace
>/\ : ‘A — - Slag continuous C h am b er
Main tuyere fan tapping hole {

A ‘Ig ——< Heavy metal stabilizer

3 ‘m
= Dust ash treatment equi t P —
- ust ash treatment equipmen
N (Kneading treatment equlf;’)ment) =) Waste
H Magnetic ===) Sub material

__ separator

=) Ash
‘ =) Slag
l & ) Metal

W\ = Flue gas
h Slag yard > Oxygen
Metal yard = race =
Oxygen generator = Air, recirculated gas
Solid dust ash bunker \—/

Water granulation conveyor

S N

Slag Metal
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JFE Gasification : Advantages )

JFE

Volume Reduction

. = 97%
Various Type of Waste I

Power

Fly Ash to Landfills
(less than 3%)

Recyclables

-

; : S Slag Metal
Sewage sludg_e Landfllled Waste y
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SLAG

Slag & Metal Recycle

Slag Leaching Test

Items Standard | Test Result
Cd (mg/{) | = 0.01 < 0.005
Pb (mg/!) | = 0.01 < 0.005

o

JFE

Cr*¢ (mg/!) | = 0.05 < 0.04
As (mg/f) | = 0.01 < 0.01
Hg (mg/f) | < 0.0005 | < 0.0005
Se (mg/f) | = 0.01 < 0.005

Metal Leaching Test

Items Standard | Test Result

cd (mg/t) |< 0.01 < 0.005
Pb (mg/t) |< 0.01 < 0.005
Cr+6 (mg/!) |< 0.05 < 0.04

As (mg/f) |< 0.01 < 0.005
T-Hg (mg/f) | < 0.0005 | < 0.0005
Se (mg/t) |< 0.01 < 0.005
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P , gg “ Concrete Product
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JFE

Part 3.
Pollution Control
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Reducing DIOXINs

o

JFE

Incinerator

Waste receiving & Boiler Gas cooling Flue gas treatment

2. Inhibit Dioxin

1. LOW Dioxin Generation

re-generation

Homogenizing wastes /

Dust Removal l

in boiler

by crane _/I /
Goad Mixture of

various waste
characteristics

Sufficient capagity of
waste pit
Stable Feeding
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Water

3. Dioxin REDUCTION

AC injector I—'='~|

Of flue gas

Avoiding Dioxin re-

Flue gas Temp = Above 850 deg.C
Residence Time = more than 2 sec.
Turbulence

Dioxin conc.
D 0.1ng-TEQ/mN3
Absorption by \
Activated Carbon( -
Stack

| """""""""""""""""""""" | Quick Quench

generation temperature

Destructibn
by SCR




Dioxin Measurement

DXN Reduction Technology

o

JFE

Emission

Measured Result

-TEQ/Nm3
No. Facility | Two-way | . .. [Boiler + Gas| Activated Standard ng o Qc{ ('j“
Flue Gas | ! Cooling Carbon SCR | ng-TEQ/Nm?3 ( Standar
ACC arb 0.1000)
Furnace Tower Injection :
i 0.00043
1 9ost}§|t¥< 3| © O O O O 0.1 0.00043
0.0027
K-City 0.0087
2 l140yd x 2| © O O O O 0.05 i
O-City 0.0000065
3 l4soydx2| © O O O O o 0.0008
K-City
Y lsoydx1| © O O 0.1 0.017
R-City 0.016
> | gotidx2 | © O O O O o 0.028
i 0.00026
6 400Y£/Cc||tyx 3 o O O ) O 0.1 0.00021
0.00045
: 0.0027
/ 135IVI t-/fjlti 3| © O O O O 0.1 0.03
0.0028
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WTE Plant Harmony with Town ‘©

Completion  : March 1991 1) WtE Plant '\?F) Hospital
Capacity : 300ton/day x 2 lines )
Power Output : 11,000 kW School @ Train Station
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WTE Plant Harmony with Town Q

E

D e ——

.25-'4&
Completion - January 1997

Capacity : 300ton/day x 2 lines
Power Output . 12,300 kW School @ Train Station

- - - - 30 ==
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Realizing Low DXNs/CO and NOx 2

Achieves "3T” for Dioxins Reduction

T1 : High temperature (850-950 deg C)
T2 : Retention time(2sec)
T3 : Turbulence

Secondary Combustion Zone

For unburned gas : Oxidation reaction

2 CO+02— 2 CO,
For combustion gas : Reduction reaction
NOx +NH3 — N,+H,0

v
Low CO(DXN)
s |Combustinand Low NOXx
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JFE

Part 4.
Excellent
Combustion Control

Maintain Performance even for LOW calorie MSW
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LOW Calorie Waste Combustion @)

Stable Combustion JFE

Waste Characteristics Value

GOOD
STABLE
COMBUSTION

—  Combustion completes
before end of
combustion stage

—  No outstanding flare
In this stage

a / Photo from

Moisture (%) 50~60

Ash (%) 18~23
Burnable (%) 22~27
Lower Heat Value (MJ/kQ) 4.7~5.8

Qingdao(China) plant
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LOW Calorie Waste Combustion @
Better Bottom Ash Quality JFE

Effective Radiation

"

Better
Bottom Ash Quality !

N

Less Unburnt
Less Organics
to
Final Landfill

ntermediat
g ceiling
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Enough Experience "),
of Wide Range Waste Heat Value JFE

F-city (600tpd)  T-city (600tpd O-city (900tpd)

Y-city (1,200tpd)

Y-city (900tpd)

o)
V4
)
N’
40_): ® Hu=max
2] 8000 | Hu=ave
g Hu=min
'46 6000 |
= : : LHV history of MSW in  Design
E 4,000 |- Ngoemmimicmieire B B — TGy —=—Y-Gity condition
—A— 0-City —*— F-City
2000 ; ‘ —

19‘65’ | 1970 - ‘19‘75‘ | 1980 - ‘19‘85’ | 1990 - ‘19’95‘ 2000 ’2005
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JFE

Part 5.
Latest Updates
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BIOMASS Utilization

JFE

Biomass briquette can CO, Reduction :
replace Coke

-

Biomass
resources
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WELE : Integrated Approach

Wastes
E-Wastes  Plastics

Pre-Treatment Conversion Utilization

Recycling
Power

Solidification Plant
&1/
]
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@

JFE

Recycling Business

JFE

JFE Engineering Corporation
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o

Recycling Business Secftor =t

Refuse Treatment & Recycling Plastic/Fluorescent
4
: : Lamp/Wood
Waste Collection/Transportation € wasteRecycling

X —-
2 - N

Refuse-Derived Fuel (RDF) Power-generation

Fukuyama - Kurashiki area |_

Sendai area |

Yokohama-Kawasaki - ‘

| | iom Chiba area
generation Ca I‘bonlgaftign | }/ %
o -

E-Waste Food Recycling

Recycling

Fluorescent Lamp
Recycling
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@

Recycling Business Secftor IFE

¢ ight
DS 7

o 7T -
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Contact

Thank you

Further info. Available In

http://www.]fe-eng.co.|p/en/

JFE
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