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S-gvEte) #@71E A S table 219 #o] FRV|FoE B FI A
FA Aoy A=

HA71Ee B F7HEE Roln
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Table 21  #71% B4 Fol

(99l : E/Q)
e | & A AEH7IE | (197 S48 F) (AR | ddHE
1995 | 143,597 47,774 (1.1 kg/9) 95,823 -
1996 | 175,334 49,925 (1.1 kg/9) 96,984 28,425
1997 189,200 47,895 (1.05 kg/%) 93,528 47,777
1998 184,989 44 583 (0.96 kg/%) 92,713 47,693
1999 211,728 45,614 (0.97 kg/) 103,893 62,221

% OBUEE AddAYIZe] HgE FAolW, A4 AvES ALY
AEW AYA7NE EAL table 229 Zom QAR F A4z
60% A% AAIL gout TFoIA SHERI BREA WG B WS A

CEUIe

Table 22 Axd HIH7|E =4

7]_ ﬁ S
aE | @A EonEn : w2y | Aus
A BT [ EaR | urR 2w
P B

:
1995 47774 | 36,192 | 15075 | 11,203 { 1938 | 7,976 | 11582 -

1996 49,925 | 30,306 | 14,532 | 6380 1,857 | 7537 | 7456 12,163

1997 47,895 | 28,739 | 13,063 | 6,057 1905 | 7,714 | 6675 12,481

1998 44583 | 26,435 | 11,798 | 5620 1,848 | 7,169 | 5332 12,816

1999 45614 | 27,312 | 11577 | 5786 1862 | 8087 | 5,082 13,220
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AAA duk 7|8 2A S AU EY table 235 Zow AA LAFF 75%7t
BdAeold, /1A FolME LUF7E 62%24 L ¥FE AAGL Uk

Table 23 d=4 AR dutsdrlE =

ox

(&9 &/

oA 4
:II'LHC % 74] Al B A %c@_x&}
2 A | FolF | | ned| T ouF | g
g T
1995 | 95,823 | 23,446 | 2,719 | 1,215 | 5709 2,343 11,460 - 72,377

1996 | 96984 | 26607 | 1,787 | 1,343 | 5051 1517 | 16813 ] 96 | 70,377

1997 | 93528 | 27851 | 966 892 | 3474 | 1929 | 19703 | 887 | 65677
1998 | 92,713 | 27497 | 922 671 | 3137 | 1806 | 20400 561 | 65216
1999 | 103,893 | 26,037 | 992 926 | 3844 | 24561 | 16,0351 1,789 | 77,856

¥ 'BHATAR = AL Eo] =39 AaY

U #@7iE Adg

19999 = 4wtAZ|E A @FE table 249 Zov ALE 66.0%, &7
58%, WlH 25%, 71t 3%2A tiF&o]l Wy e A& Ao ALHEL
TEFA Al wE BEsA 843 Fo82 AZEso] 1999d¢] 38.1%('934:
116%)2 HdHez F7F FAd lov] wlyg&L 1999del] 51.6%('93d: 86.2%)
BM Fob obAE A&HIIE WHEL wWigel dEstn o, wWiER AA-H
Ao o R AGFUY AR Sol wep F7HHA W y@A] FHol oz go] A
Estal o A 2RtV E S 185%E wi¥, 69.2%7F AEE&H 1 9lon ulw

B
A dddder wEHs A7 2ol AFgLLo] o HAdiFHoez BdA #H7)
Eo] ol 4~z glelx A7 ot
Table 24 1999\ %= Qwts71 &8 A28 s
» A 2 A A4 4
2w 9718 Ol Pdk 4718
(B/9) (%) | (E/9) || (B/Y) (%) | (B/9) | (%)
# 211,728 100 45614 100 103,893 100 62,221 100
o) ¥ 53401 |2521 23545 |516| 19,256 185 | 10,600 |17.0
A 7t 12291 |58 | 4675 |[103 6,338 6.1 1,278 | 2.1
A4 | 139625 |660] 17394 |381] 71,888 69.2 | 50,343 |809
7| €} 6,411 | 30 - - 6,411 6.2 - -
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ANES T 1999 dut stAAHE Aee A8E 289%, &7 20.8%,
W 429%, 71e} 7T4%2A diFEEol Wy == AZ&2 .

Table 25 19999 % Uyt 7HAAH7E A2

A 4 ¥ Ahed 4 a 4
. 715 37 2 718

(B/9) | % | (B/Y) | %) | (/%) (%) | (&/9) | %)

7 57,774 100 | 27,312 100 26,038 100 4,424 106

LI 24,713 429 1 18509 | 678 4,178 16.0 2,086 | 472

A 7 12,030 | 208 | 4,602 16.8 6,268 24.1 1,160 | 26.2

o8& 16676 | 289 4,201 154 11,297 434+ 1178 | 266

71} 4,295 7.4 - - 4,295 16.5 -
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Fig 22 9% ¢&#%% RDF d&A 24

% fouling®] %A1 % W %’\ﬂi}aﬂ °?§5} Eug Fro —’?——101 et
NOx #Ao] Zadte %
A AE7IE @
o fAZFezA

2NN FE5E %dﬁ}ai Ans pue $A 9 4AE ALHY £ At

(2) g3 Adu Ate
Foster Wheeler®] 7}1&o] 98] delio] Robbinsell oz ¢j5-¢34 RDF
5% AL 96d TRE JHEHT] AlREYT st 1600E9 A&
B2 RE 5% f7tE&3 20%9 FE 2 fU1Ee] AAHA ALY 5%
1,200€ ] RDF7} A4t=]o] 2709 €875 F EdddA d4EHT, B2z
HE] 20889 F717F RAAtEo] 50MW &9 #xr|d FF€rt. CFBCA A&
¥ RDFE 98%7F 90mm ol3tel fluff Hefjz FAFL oF 3400kcalol™ #H71&
183 615kWhe| #d&o] AJitslo] ddg&o] oF 21%e] A3t A4 &4
Wge o3 2
O Licensor : Foster Wheeler Power Systems Inc.
O Location : Village of Robbins, Cook County, IL, USA, (11. 1996)
O Capacity
- MSW : 1,600t/d (RDF 600t/d x Two CFBC Boilers)
- Steam : 208t/h (443C, 61kg/cm2g)
- Power : 50MW x 1 Unit
O RDF
- Size @ Fluff, 98% less than 3.5 Inch

0 N o
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- Heating Value @ 3,428kcal/kg
O Air Pollution Control : SNCR + SDR + Bag Filter
O Conversion Efficiency : 615kWh/ton MSW

Robbins plant?t wi¢ fFAgH Al 2~g1e] HFAETL 2+ o|2e]o} Romellina
A=A Mol E Waste to Energyell X 7bE = 7] AlZtatgirt. ol X #H71&
A Fe d 20Eer sF 4508 TR £3FESE 4R ITMW 9
EH7I7E AR E] ok 3749 H71ERE 9 RDF A4#EdF 27 &8 7}
Eote] oF 7008 HV|EEFH 8 R /U1E, b ES EYsa #EE
A Ak 60% HEQ 450€ ¢ RDFE A4ttt RDFO] 27]& 98%7F 90mm
olatQl fluff ejolx, WEHEFE oF 3000kcalz olv]x] A& HrE 1EF
537kWhZ thA Yol Ho|z|qk RDF A4 &0l 60% Aolnz #H7&wd &8
& o 25%011 4@ st Romellina plant®] ziAdwjg&oz F 19 3HT
(1,500 ) 7F Fd =R en, Pavia A1 967) Ao H7 &S FFA s
Ald = %03 L2 U= 3

of Al ol #Aeld W& thFat o
Licensor : Foster Wheeler Italian
Location : Lomellina Energia Recycling WTE Facility, Parona, Italy
Operation - July, 2000
Capacity
- MSW : 200,000t/y (RDF 456t/d x 1 CFBC Boiler)

- Steam : 83t/h (443°C, 62 Barg)
- Power : 17TMW x 1 Unit
O RDF

- Size : Fluff, 98% less than 90 mm

- Heating Value : 3,050kcal/kg
O Air Pollution Control : SDR + Bag Filter
O Conversion Efficiency : 537kWh/ton MSW

O O O O

dEANE 5Y Lurgi 71E€E HEOE nianAlFTdolA ALd o
THFEZT 71€°d 9% RDF Al EA L7 o7ivisre] AdEo] 45T 9+
t], 3% 24¥< RDF Q4830 06 MWHF 2 Adu]oltt o] Auje] ExC
F4 A AA Y HAVES Pellet ele] RDFE HEo] ¢ AFAA Hddg
2 ALgstE AARZ H7NES HAVE A RodeE 989 dHE oFdgE A

A= %qu;a,}

100718 =2 gtgo] w9 =& 38te] F7E AAdste] #d &

#
5
M ArElH oz HIlEAHAE FAd dF ARGl FA4E & A
&
A golnat PYrke FolA RDF 2dolA] o 5720 Aldelzt & 4+ 9l



230 #1248 KOSCO SYMPOSIUM =&3%

dug Fro m2HA EAv A=A 30%
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Fig 23 Wakamatsu 9% £8-F%5% RDF d4A24

AA AMagE At 9 fAgE w77t HgAago
& o8& olFF(moving bed)E E&3tx vt A FAHAVF
SOx A4S FHAYUT F uirtxo dRYold Hrtstd A€ Furls
#3 NOx7F £8d e 7leolth o714 E wrts F§ o] 7R
300C AE9 7td7t2=E ol &3te] BAee AN tho]2 e o

7191, g&d SOx, HCl, $5%, 23 52 J374A4 AA == 4388

7529 534S AYstd ugH 2ok
High Combustion Efficiency
- Excellent combination of 3T
- High gas residence time
- Highly efficient cyclone
O High Boiler Efficiency @ +81 %
~ Low excess air ratio
O Low Combustion Temperature : 829 ~ 913 C
- Reducing potential for ash slagging and tube fouling
- Reducing high temperature chlorine corrosion
- Lower NOX emission
O Stable Combustion
- Thermal flywheel effect by large mass of inert particles
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U, Y8 3-8 % Z(nternal Circulating Fluidized Bed)

(1) HEc8Rs53 54
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2 AwA e YR £3HES A4 2 RDF7F 945 combustion celld 43|
+& 93 heat exchange cell2 Yol A o] o3 2L 3749 {54 &
O E

- Combustion cell ol moving part$} fluidized part?te] /- %EALe] +31

- Combustion cell®} heat exchange cellZte] F5AF &

- ¥]7] 7}~ cyclone. 28 vl g4 % 9] combustion cell2 &%

NegHNogE YR Ebara®t Kawaski 25U F A dHEA A=
7NES RAdta ded T FAY 71EAHQA dEle AR ©Y combustion
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2709 Aurg A5t FHo ojME BFsAw 3¢ AHA Gio 9
g BAS HA o HolA Aolzh Aot

2 WE 85T +4x49

Y2 £3552 A2 2 A= Combustion celld] FEHERT}F ZH A g
TN HEE WS w2 FAgezN FE5AF @ RDFV} cell oA &R H o=
@A do. F combustlon celle] ¥%& Zwo ] & F77F H48 w
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2 dojrlm d¥ e combustlon celld) FAHEZ olF 0}71] o &3 Q2E o
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Heat exchange cell2 °]4¥ F%AlE= RDF d40o 98] 2%7F of$ =o}
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5 A ¥} Heat exchanger cell®] #%3F ¥ SEg&r o 21| o]
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WE CEFsIAME F5A Woish dRR3FS udstH A heat
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Ebarat® 4% ¢#8HF535S o/£3% RDF da 2 duyzx ssdug
Toyota A&t 2 &8 Aol Ut e Ag FES 4% UF ¢Fq7%55
TALAEY AT BATANA B Zzadud FAE H, ol
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O Licensor : Ebara Corp.
O Location : Toyota Motor Corp., Fukuoka, ¥ & (1988)
O Capacity

- Fuel : Coal 94t/d + RDF 65~103t/d

- Steam : 70t/h (460°C, 60Kg/cm2g)

- Power : 16 MW x 1 Unit
O RDF

- Size ! 10~30mm Dia x 30~50mmL

- Heating Value : P-RDF 7,062kcal/kg

M-RDF 4,430kcal/kg

O Air Pollution Control : Sorbent Injection + Bag Filter
O Boiler Efficiency : 83%

@ N £RREFY AU

W ERFESAA 4HE RDF A4Rs) AH5RE Rolo dm
$ Foe AN HaUA BgHoR AR5 AsaTs oo Ee
QYFRRANE F5L AT FNE G2g¥ol Qb AR FINE ASTL
24 medAde ¥HE HAHT 4 vk 1Y BAS dinst A5 PR
o2 PAPoRH HAAORZE MUt BHENAD AR SHFEIRTE
s RolAW HAZE AL el FxEo] AHol Grie TAo]
gov d4ud And RAolt PHol % FAx 4Pz seHoz
Adslol & W= We Aoz AMNL Atk £ ohNe Agd Yo Hof
ARHoz 71EAA NnFtE HE 447 o

O Minimal Erosion of Heat Extraction Tubes
- Placement of heat extraction tubes in the gentler environment of the
heat exchanger cell
O Higher Turndown Ratio
- Ability to control the flow of hot sand between combustion and heat
exchange cell
- Rapid turndown to 60% of steam production (or slow turndown 25%)

with little impact on bed temperature

O Very Efficient Combustion and Heat Recovery

- Integration of three types of circulation

- In-bed heat extraction tubes and controllability to energy production
O Easily Extraction of Non-combustibles
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RDFS %% Q& dusoz 71& g daude 222 v 9le
FeA oo, dAz &4 =

FE AAdol Ada 4HA JAZ $HAEI Qv AHlE 2daxs Wz
FE7F $A vt i ok el ARkl Hr1EAZE B 3417]‘5“5 RDF
FH2 e AhEd driedE W&o HL olfw IA UIH 2 F
K¢ wFolztn 4 A Ut}

7t e E(SOx)

RDF AzxA| Fagze] 3 3 Fo|u} JALAHES T3HAA AMY7I2E
HzEs AS JA 8 7tgttt. RDF9 dA4#AF Ca
Ao s dEF FHEo] CaSOE nAHZEHA FHAZ AAH7] #Zd
it~ 2 wlEEE SOx F=7F wolAl A "ok
vh A AAESHE (NOX)

RDF Alz#%4 FdA 4YGEA ndolH =7 LE7tA sled ol
AirAdEo]l gxole} wgale] Ealgo2M Fuel NOx7F A Azxddx
g2 ok =3 AR FeE o] RDFE Oﬂ_/:\_cv}“ BY 5 E Q427 NHH
2 3 o2 4HA e, #5F da2e HZ AEgEded ALl ¥
o] Hu gled X227t FdHoE iy "o thermal NOx 24 %ol
Hojzity. wetx RDF Az 2 #5% 942 71&S d&3te 4% dAF
o2 NOx wWi&¥ =7t @A A An. ¢3d chares A4 oM Fof 3
BUEA 3 ARANFES AIHE BANTLE NOx &% =7t 26% ©l
4 A" 150ppm °3tE EolETE AFEIE th
o} g3t 4 (HCD
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A 2¥EZ AAE 71 U S Axstd WE Aoz
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x| AolE RDFE #4:80] 10% oldto|Bg AstAlztol gotd w4
Azrol gz,

=4

dutd o2 Hr|EE A274AZ w d4d T WRAAMY st EFolyg
FHAGEES 2L daxdo] Eddstd golSale] BAHEE 44U o
227185 E7] AsiM e WdVtEY FEd #e FAYGEE A5 U
nE M HAAEA Fod <HE ool ok a8y, RDF= A& 89}
Zo] 3ol o o] HolAH ¥5F FLAZAL I QJenz da
Aol FAd dFE HA T

T} & table 262 YEoA HAZ v e Ity HI|EZ AAS RDF

AaAZ W HiEE e TolSAFEE 33 A3l F4% Haghold. o

AToM e HEEoM] fo]SA AALo] HE 9B1%E Bustn glon,
53 Nol A4¥9 3 S7H54(TEQ)O| 2% 4959 AAL&<] 80% ol
2 yeign IHAM No2 9 Nold AdodMe #dy Add d&d 3w
AAE L, 7 A 49389 AA Lol 97%E AdFIAT% T Rusn 9
- ol Aol A8 Y da2E 150kg/hrE 2EFM AAZEA FAHFAE
Aol E &3 WdEnts A8t

£ e

Table 26 ~2E7}2 dAA2o)A 9 RDF d4A tho] QAo 5%

A% CO & W3 | HE |[HoSAF ¥ =(ng-TEQ/Nm)
(ppm) (ppm) WyE 97 WYy &7
No.1 31 ~ 76 54 12 2.0
No.2 25 ~ 84 51 15 0.2
No.3 0 ~ 59 15 119 0.002
E e d7EIME 130kgkrd €#FEF A2E2E ol &3lM RDF
AAAEE ¥ Ed 1 A& table 2739 2oh £ F45E dirg2e 49
Aul2 HgdenE dAstne £ 235 48 F Uded 53 9% ¢
FrESHA27F RDFd4o] £& 45& Y1 de RE F5T w3,
Table 2.7 £&75% ALZoM RDFALA To|SAF &
g = & 4 A B C D E
Qx4 AREB| N B IR B UL UEES
o e FIEE | 7J1EE | RMJ RM] |7IE=RDF
= RDF | RDF | RDF | RDF |+ 4&20%
gojen|HEHAT (n;gl\;r:%Q 059 | 1106 | 038 | 461 596
T Elwagzr|0-129%] 0013 | - | ooos | 018 02




