Alternative Fuel Combustion
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History of Taiheiyo Cement and Taiheiyo Engineering
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Taiheiyo Cement Plants in Japan
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Plants of Taiheiyo Cement in Pacific Rim Region
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Waste material and by-product disposing

condition in Taiheiyo Cement
Disposing g’ty (1000t )
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Source: Taiheiyo Cement CSR Report (2014)
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Main Business of Taiheiyo Engineering

Engineering

New Plant, Plant Expansion

and Modification
Geological investigation,
Quarry development
Cement shipping equipment
Cement tanker

Products Consulting
Feasibility study

Chlorine bypass Tendering services

Kiln burner . .
Cement plant diagnosis
O-SEPA . .
Operation guidance of
Cast steel
cement pant
product
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Taiheiyo Engineering Activities in the Worl
;ﬁé

AR W

d

@ Taiheiyo Engineering
- 000000/



Project implementation organization

NEW IERegy Eine [MPIC (*1)] |[]: witness
Industrial Technology | < > MPOB (*2)
Development MOU MRB (*3)
Organization (NEDO)
A (*1) MPIC : Ministry of Plantation
Industries and Commodities
Entrusted Services (*2) MPOB : Malaysian Palm Oil Board
Agreement (*3) MRB : Malaysian Rubber Board
 /
Taiheiyo Engineering ” s CEMENT INDUSTRIES
Corporation D OF MALAYSIA BERHAD

@ Taiheiyo Engineering
- 000000/



Object of Project

With No.1 kiln of NSCI| Bahau Plant,

to reduce coal consumption of more than 5 t/h

by utilizing biomass and combustible waste.
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No. 1 kiln, NSCI| Bahau Plant

Operation start: 1998

Type of kiln: 5 Stage RSP

Clinker Production:4,000 t/d
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Project schedule

June 2012 ID was concluded between
Taiheiyo Engineering (TEC) and CIMA.

March 2013 Foundation work was commenced.

July 2013 Installation of electrical and mechanical equipment
were commenced.

December 2013 Test operation and performance test
were completed.

June 2014 Alternative fuel burning test (1)

November 2014  Alternative fuel burning test (2)
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Specification of main equipment

Feeder for EFB 10t/h, V=0.32-1.32m/min, 2.2kW
Shredder for EFB 10t/h, 150kW, 1-Rotor Type

Rotary Dryer OD 3.5m/4.9m X 23.5m, 2.0-3.0rpm, 90kW
Feeder for PKS 10t/h, V=0.56-3.33m/min, 3.7kW

Feeder for Carbon Black | 10t/h, V=0.18-1.06m/min, 2.2kW

Bead Wire Remover 11kW
Shredder for Tire 2t/h, 150kW, W-Rotor Type
Pre-Furnace 3.9m X 3.84m X 4.685mH, 25m3
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Equipment Flow
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Properties of alternative fuel used for the test

Alternative fuel I(_Igfés\,lslxier(g# kbga)sis) MOiSture( (Zt) receipt
Waste tire 33,490 0
EFB 16,540 10 - 50
PKS 17,500 10 - 20
Carbon black 31,870 6- 7
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Using method of waste tire

Bead Wire Scale Crusher
j‘> Remover j‘> j‘>
N
Pre-Furnace

Bead Wire
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Using method of waste tire

Bead Wire Scale Crusher
Remover j‘> j‘>

N
Pre-Furnace

Bead Wire Remover
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Using method of waste tire
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Using method of waste tire

Bead Wire Scale Crusher
j‘> Remover :> j‘>
N
Pre-Furnace

Tire crusher
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Using method of waste tire

@ :> Bead Wire :> Scale j‘> Crusher

Remover

Pre-Furnace

B Crushed waste tire
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Pre-Furnace Alternative fuel

Air blaster
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Using method of EFB (Empty Fruit Bunch)

E> Feeder E:> Crusher |:> Scale E> Rotary
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Using method of EFB (Empty Fruit Bunch)

E:} Feeder E:> Crusher |:> Scale E> Rotary
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Using method of EFB (Empty Fruit Bunch)

E:> Feeder E:> Crusher E:> Scale E:> Rotary
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Using method of PKS (Palm Kernel Shell),
Carbon black

|:> Feeder |:> Scale E>
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Alternative fuel burning test 1

Use of alternative fuel Coal reduction
Input  [Heat input| Reduction |Reduced heat
(th) | (kJ/kg-cli) | (t/h) (kJ/kg-cli)
Waste tire| 0.6 112
EFB 2.1 176
PKS 6.8 599
Total 9.5 887 59 817

Coal conversion thermal efficiency of alternative fuel : 92.1%
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Alternative fuel burning test 2

Use of alternative fuel Coal reduction
Input  [Heat input| Reduction |Reduced heat
(th) | (kd/kg-cli) | (t/h) (kJ/kg-cli)
PKS 8.5 760
Carbon
black 1.5 258
Total 10.0 1,018 6.5 906

Coal conversion thermal efficiency of alternative fuel: 89.0%
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Summary
With No. 1 kiln of NSCI| Bahau plant,

(1) Through use of total 887kJ/kg-cli of
waste tire, EFB and PKS, coal of
5.9t/h, 817kJ/kg is reduced.

(2) Through use of total 1,018kJ/kg-cli of
PKS and carbon black, coal of 6.5t/h,
906kJ/Kkg is reduced.

(3) By use of alternative fuel, no influence

on clinker is observed.
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