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Kiln system upgrades \ Vg
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LVT procedure for a kiln system upgrade project

Part of Your Success

Data collection (exist. equipment), Layout (available space)
and Measurements (exist. operation)

Simulation of existing operation (project basis)
. Pinpoint of interesting and beneficiary areas to “attack”

Implementation of necessary modifications (theoretical)
. Reaching upgrade target

Tailor made solutions — project by project
. Short stop time
. Low investment

Simulation of the upgraded kiln system (Design basis)
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Kiln system upgrade — normal areas for LVT modifications ‘/

New top stage L V Cyclones
e Tailor made based on simulation result
e Maintain or improve efficiency, reduced pressure drop

e Other cyclone stages
e Reduction of pressure drop (increasing inlet areas)
e Improve efficiency (dip tube, flow controlling cut)
e Install LV cyclone (or partly)

e Calciner
e Extension/enlargement (proper retention time)

e Improve mixing of fuel and comb. Air and hereby the comb.
conditions

e Cooler
e Fixed inlet
e Additional cooling air fan capacities

e Others

e Kiln feed system, spreader boxes, DC water injection
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Kiln system upgrade — simulation of operation - input

Kiln simulations for SP, ILC_ILC-E and SLC-S kilns.
Plant: [Crinfen line 2, sxst oper Date:|05.02.08
ILC
By: KEJ Combustbie | Pressure
m 4 scalng cl. mp
[T 4300
n £ Cycione mo 1 =51
Deg. © 20 Cyclneno 2 -37
T o Cyclone mo 3 30
kcaliy 310 Cycone mo & 22
Cyckene o & P
£ 7 ‘Caicimer outiet
Y 14 Separation | Temp.alf.
% 14 Efficency | Gas-Mat. |
% 4 Cycione no 1 0.96 5
Dep.C 70 Cyclone mo 2 0.84 5
¥a'tg cl. 002 Cycieas o 3 0.83 5
KEalkg oL ) Cycioremo & 0.81 [ ]
RCalkg CL 114 Cyclone mo & 0.76 10
kcalikg o 415 Cyckremo &
[ (3] Faize Alr | Aadetor
KCaikg oL M Ry o |xcalag el
Cyciene no 1 §
% o2 Cycieneno 2 0.02 22
3 7 Cycicne no 3 0.02 5.7
: Cyckaeno & 0.02 57
o 78 Cyclone no § 0.02 5.7
Cyckneno 6
% s in tiin nist seal 0.03
% 52 Ir kin cutet seal 0.03
% 18 Calcining sysiem 0.01 14
gr_czs.oust rom kN to orehest. ) 3 [Eypacs ceata-
51 #om cocler to caliner £ s Dust frem Dypess kakg o 0.003
Kg'kg air 00058 L. n cust 5 2
hg'kg cl. ] Tarp 1= “war al bygass Dep.C 1000
[t of tasvascn by dan xcavkg 430
Type of Fuol: Aciua arayws Glandarc Araiysis
No.1 Ne. 2 Coal o Gas
Malsture % 0.7 1.42 2.00
Azh ) 360 12.78 15,00
3 & £5.20 70.00]  e8.33
- % 3.04 4.23 4.36
E] T 0.45 0.55 1.03
N ) .05 0.76 1.50
=) ) 1.73] 5.82 7.78
Greas heal vave Kzalikg fuel 8178] 5845 6663
Nt neat vae kzabikp fuel 801E| 5882 5423
Type of fusl o kin
Type of fuel to cakiner
| | Kin
Cakiner
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Kiln system upgrade — simulation of operation — output A ‘/

Plant: Crinfon Iine 2, 2xist oper Date: 03.02.08
K type: ILC By: KEJ

[Hoat balanos: Ref. 0 C. : (I3 Matarial
Heat In ext gas 70

L3p of*me waterin f2ed 219
Eum fom prenheater 473 472
Radistice #om kin 827
[Cooler loss 759 754
Heat o33 with bypass 851t 241
[Heat of reactcn

[Comtustie in raw feed Fuel to Kl

[Free neat inout =29 4|Fuerype to calciner. on

[Seat conzumoier a7 |AF cookr to Kin [ 0424 %2 O
[Heat to kin 310jAX cooler to cakiner 0.630 ¥y o
[Heat to caiiner 4”|?osal &ir from codler 1 xQ%p O

[Cooter aata: [Remae
ch cooer 1035 Rcaikg ol 1308
Standarg cocler 105 Roang ol 1143'
[Comtustion ar from cocler kg abkg cl. 1.053]
|
Preheater 3313 (wet Dass) (Dry.vol Dasis)
Q3¢ Nmiwgc ko cl misec. xgm3 SCO2 %02
Cyclone ne. 1 13 1348 1635 | ces: 32.03 325 |
Cycianeno 2 1.3 1914 1911 | ocase 32.28 303
Cyciane no. 3 1.317 1223 229 | o420 32.54 2.81
Cyclonenc & i301 | 1883 2505 g37c | 32358 | 257 |
Cyclonenc & 1258 1862 2635 0345 3210 2.31
Cycione no_ €
Kin iniet C4s2 ceos 1175 cass 15.03 2.35 |
In caiziner 1.270 1823 261.7 0.347 33.848 2.08
Material: p'sg cl. k%G cl [X=]]
RawmaleralCirker TE50 Dust 35.60
Teeo 1630 | [ 35 | For Now caloulation the
Cyclone no.1 1.916 0.080 35.18 temperature In the kiin
Cycione no.2 7.84% 0371 | Intet = 1160 oG,
Cycione no.3 2000 | 0410 33,
Cycione no.a 1.962 | 0460 23.81
Cycione no.S 1.261 0358 §.20
Cycione no.6
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Kiln system upgrade — simulation of operation — output B ‘/

1%t Chirdos im 2 eutt o
ADDITIONAL OAS AND FANDATA (L cesig
By wE
Bac Dala (wet bacis)
o [0 co2 o2
Gea: sohgd wirt futgd wih lngd ek | wagc waw |igied
Cpcorm me 1 0we | 533 | 1008 | S1% | orar | 4011 | ooss 208 1420
Cpooim e, 2 0085 [ a7 oo | Suve | orve | 0% | Do%3 an 1428
Cyeintm ne. 3 G080 | ave Jooura | S8 | arn | 402 | ooss 287 1430
Cpcemne & | o0ose |aso Joow | svaw | orre [arar | oose | 238 | 1am
| Cpeenm ne & 0080 | ava | 0oed | Sos4 | oTes | 428 | 008 200 | 143
| Cpssmne 8 — — — = —
K vt 003 | 618 |osos | edes | 0142 |8 | oon 28 1332
In cabicer 0080 | 423 |oms | %008 | 07T | 4238 | ooo4 L89 1438
ore st ar - [T - Je e - 0] - 2w 1281 mbar kg3 mi’s
Jrvet 1O-tee 0mwd | 839 | 1ooe | suss | oray |32 ] oom FE 1432 oy cEs 154.19
ouet K-t 0uwe | 514 | 1088 | s254 | over | 3888 | Done 174 1418 -4 ones |13
JooWRCONER WATER SPRAY =
= oo et koo i) B | ID-Tar operation
&mm 2m | e [l Ancur g0 %
Tamp (o) = 200 mdn Cp, fan 4550 |Pa
[Fane ak DGTT (%) 1 Est. power S13 [kt
[Fave oas ruuten (oC) 2 |Foep e @ loC
[Fane b, Dt (%) 3 | 447 |t
| IDan dsclgn
Notex: The “Cutiet, 1D %" (pallow) can e F how - ow 18409 |t
Do used 0w ol St bebe e program. Prom 100 |Shele 4550 liw
The rrotor s2e under “O-%e desg®” & Noe safely 11 |Mster wos |
Iezhaded St wred diect dtee (59 gest bux) | | e % |oms
o Conm dewd |ren. Sew [T
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Kiln system upgrade — selection of new LVT std. cyclones ‘/
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L. V. Technology PCL, Order reference list — all jobs | Vg

\ o REFERENCES OF L.V. TECENOLOGY PUBLIC COMPANY LIMITED.

| Sr. Year Chent Country Tvpe of Ml Q‘l‘ﬂll 1 Product
No. | Sales Classifier
71+ | 208 Chinfoc Vie=am Prabszsar
- = : - Raw, Coal,
713 | 2009 ihmﬁou Viesam Cament
712 | 2009 T?1 Poleze Thaila=d Coal
711 | 2009 | ShamSawm Yiska: Comsat Chiza MLS4531A Chinsse Raw

SzanDong Angrn ShanShui Chiza
710 | 2008 Ceczont MLS4531A Chinsse Baw
ShenSku Lize Yang Ca=a
709 | 2009 Quanshan (Xizo To=) MLS4531A Chinsse Rawr
708 | 2008 APCDI Beazil New Plant Cezsut
707 | 2 Lafargs Cammagale Seazil Kiln 1 Enginsesing
706 | 2 Usizgins Seazil Coal Ml Engimsesing
705 | 2008 Usimines Srazil Cryrlone Engmsenng
704 | 2008 Sha=x: Yacha: Camsat Chiza Enginsecing
703 | 2 Pascasavo Seaxil R Ml 2 Enginsening
702 2008 Pacasmzyo Brazil Eiln 3 Upsade Enginsecing
701 | 3008 Cammpoe Formooso Seazil Eiln 2 Upzade Enginsening
700 | ¥ Cimpee Forzacso Seazil Ascx Mill Enginsering
€ | 2 Cimpee Farmaoso Beazil Kiln [ Upzade Enginsering
698 | 2008 Cuzpor Candiotz Srazil Fio Upzads Enginsecing
7 | 2008 Cumpor Candion Seezil T ML Enginsenns

€86 | 2008 | Livang Toanshan Comect Chiza Coal Ml Enginseing

| €05 | 2008 Yuzz Camsat Psm Enginsening |
64 | 2008 Manigarh Comser Indiz chﬁ“'?‘h‘"'f‘fw

ERE SGAK Uckulenay* Resaa Awx 313 RAR-LVI Faw
682 | 2008 | Xiazm Chenghs Skifeng* Chiza Atox 50 RAR-LVT Raw
[ 2008 Taonz Cemsat, 9* Caza Atox 50 RAR-LVT Rarar
0 | 2008 Taonz: Cemsut, 5* Chiza Asox 50 RAR-LVT Raw

[esy | oo Touns Cemsut, 7 [+ Asox 30 FARLVT Faw

| €88 | 2008 Taun: Cemaut, §* Chiza Asox 50 RAR-LVT R

| €87 | 2 Toons Cemsot, 5¢ Coma Asox 30 BAR-LVT Rawr
£8 2 Rad Laoz Comant* Chuza Atox 20 RAR-LVT R
€85 | 2008 Rad Loz Comant* Chiza Asox 30 RAR-LVT Raw
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L. V. Technology PCL, Order reference list — PYRO jobs

l ‘k REFERENCES OF L.V. TECHNOLOGY PUBLIC COMPANY LIMITED
Tyl For Kiln Upgrade Projects
Sr. Year Number of LVT From To
Client Country Top Stage
No. | Sales i (TPD) (TPD)
78 200 Hazi! Cement Kiln #5 Eorea 2 =400 4300
77 20 NSCI - Parlis Malaysia 2 125 2750
36 201 Sodogusna Brazl 3 20 1900
626 200! APIAL Brazil 1 2200 3000
7 007 | Fchamsen Cement Ton New Line (1) [ 3500
577 2007 | Mondedasht Cement Imn New Lins (1) 0 3500
574 2007 | Yura Cement Phase I Pamu New SCL Smng 1400 3300
549 2007 Bomowd Cement Iran P 2150 2850
523 | 2007 | Yusa Cement Phase Pazmu 2 130 1400
516 207 Nezen Sembzlan Malavsa 4 600 4000
407 | 2005 Hoang Mu Cement Viemam 4 150 4500
3% 2005 Cozmos Nisbla Spamn 250 101
301 2005 Facto Cement Pakistan El 2000 260(
300 2005 Al Abbas Kiln#1 stan 2 500 130
= Al Abbas Kin =2 Pakistan p) 1000 1930
72 2005 | Hanil Cement Kiln #§ Koraa 4 4400 4800(5000)
67 | 200+ Fhash Cement Iran 2 2000 2300
32 200< Thatta Cament Pakistan p) 000 1530
2 2004 Bestway Cement Pakistan 2 0 4200
19 1200+ | Fordestan Cemem Iran 2 2300 3200
WML
_2{ S ChafomHaphons | Vieme: 4 4500 4300
302 | 2004 | Cemex Sapbun Kiln#]| Thaiand 2 900 1200
210 2003 Qaven Cement Iran 0 2350 2650
208 | 2003 Shahroud Cement Iran 0 2350 2800
113 | 2002 | ChmfonHaphonz | Viemem [ M 5w
Via LNV India
308 | 2005 Mamkgarh Cement India Upgmade
395 2005 Cennury Cament India Upgrade
304 2005 Cennury Cement India Upgrade
303 | 2005 Maikar Cement India 1100 1250
3 200= Holerm Lanka Sn Lanka Chlonde bypass 1000 1000
< 2004 Holcrm Lanka Sni Lanka 2 880 1000
i 2004 Laksmhi Cement India 1600 1800
307 20 Mahar Cament India 1100 1250
NCL India 1500 New Ein line
NCL India 3000 New Edo line
Shrae Tayxhodd India 5000 New Eip line
Upduted : 12 May 2009
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Change of Top Cyclones At Chinfon Cement - line 1 ‘/
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Result from Kiln Upgrade, Chinfon Cement — line 1

THE MODIFICATIONS:

Additional EP filter fan (in parallel to existing) + PIACS in ESP

Fixed cooler inlet

4 new LVT top stage cyclones - decrease top stage pressure loss from

19.5 mbar to 8 mbar

Before After (today)
Production (tpd) 4300 4800 (4900)
Heat cons. (kcal/kg) 815 800 (~780)
Pres. Preheater out 68 59 (~59)

(mbar)
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Kiln Upgrade, Chinfon Cement — line 2 ‘/
THE MODIFICATIONS:

Additional EP filter fan (in parallel to existing)
Speed up most of the cooler fans
Upgrade (speed up) Kiln feed system and clinker transport

New main burner

4 new LVT top stage cyclones - decrease top stage pressure loss from 13
mbar (today at 4300 TPD) to 9 mbar (at 5000 TPD) for cyclone alone

Before After (expect)
Production (tpd) 4300/4376 5000 (5200)
Heat cons. (kcal/kg) ~ 750 A bit less
Pres. Preheater out 51/53 61 (65)
(mbar)
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Preheater Modifications at Hanil Cement — kiln 6 | Vg
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Result from Kiln Upgrade, Hanil — kiln 6 ‘/

THE MODIFICATIONS:.

e 4 new LVT top stage cyclones

e Modification to bottom stage cyclone inlets

e New LVT spreader boxes throughout the preheater

Before After

Production (tpd)

Heat cons. (kcal/kg) (*)

Pres. Preheater out (mbar)

ID fan power cons. (kWh/t)

(™) not including the (not constant) amount of combustibles added to the raw meal
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Result from Kiln Upgrade, Hanil — kiln 5 ‘/

THE MODIFICATIONS:
e 4 new LVT top stage cyclones
Large calciner extension

e Modification of TAD inlet to calciner and installation of LVT mixing chamber
e Lovering of the coal firing in the calciner

Before After

Production (tpd)
Heat cons. (kcal/kg) (*)

% firing of waste (of total)

Pres. Preheater out (mbar)

ID fan power cons. (kWh/t)

(™) not including the (not constant) amount of combustibles added to the raw meal
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L. V. Technology Product Summary \ Vg

=  Modification of Vertical Roller mills
- LV Classifier

=  Modification of Ball Mills
- LV Classifier + Fluidized Bed

» Modification of cyclones
- LV Cyclone
- Increase of inlet area

» Total kiln line upgrades
- Calciner modifications
- Cooler improvements
- By pass installations
- NOx reduction technology

= Vertical Mill Installations
- Mitsubishi VRM with LV Classifier

» Plant evaluations and consultancy
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L. V. Technology Public Company Limited \ Vg

e Thinking of untraditional solutions?

 Thinking of saving equipment cost,
operation cost and/or installation time ?

e Think: L. V. Technology PCL.

— we find a solution to your new project.

e Thank you for listening.
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