AEA AR
RDF 23! Boiler System?] B|.1

Xt

2. RDF &t
4. UEAN

e
3. RDF 22 Boiler
Saaplgs

7. 959

6.84Hm

1. B

Feluetel A A2 (MSW)E azdsted 28
7} B REE ARERLAL Sl e 2ET} HALE fleA
et Aol x f1e] 2yl Azsla FeleAs) &
Fof QlojA] azbsledls W FAVE 9ot $eivet &
7l ALPE de= FalA ddvt 2 =] g 4%
295l wiE oA AL A EA7F H3 gl

v|Fell A o] 287} ¥ (Mass-burn) el t#517] 9

#| RDF 27425 7isja) AHska gick RDF 242
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08I, LA, AT

(=) OIOIEIAE

AR YulY 272 o3 RDFE 982 AH-
&= Steam Boilere] 3 RDF 9&+& 247] (MSW)sl
A B4 ¥ (Non-Combustible) & AA st f7]A4E
7hs AlEste] AH(Shredding)® 41 (Screening) &
3t AR AR Heloh v]Fo e fluff RDFHE
T3 AHEET YoM = Pelletd (d-RDF) & AH&-3l 2
Aot A 1S wel slo] FE}
A ) Fol= &F 20719] RDF 47 Boiler Systemo]
9}1 wjel <F 30,580 tond 2#H71E Agsty 9rHE
nlatof Az o]FA w2 RDF 47 Boilers AH-3}
ik ‘”b‘?ﬂ ool A e ofAx 28T} whaldRk Al s)A
2E7} Ao 2 ofg] J1A] Fgo] *Z]E % 9l
=3
A A o] ZFelA= vl wel AHgEl+ RDF &7
Boiler System¥ &=tellA] Ho| AMSHE AEI} 47
25 s BSic 2 A3 Sl go] AMEE T 9]
< RDF &7 Boiler7t 953 $& 54& AYx 9ot
= AEE 99

2. RDF ™=}
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H1. RDF Refuse-To-Energy Facilities

Operating

Hamilton, Ontario

Akron, Ohio Operating
Niagara Falls, N.Y Operating
Albany, N.Y. Operating
Dade County, Fla, Operating
Columbus, Ohio Operating
Lawrence, Mass Operating
Biddeford, Maine Operating
Red Wing, Minn Operating
Mankato, Minn Operating
Portsmonth, Va. Operating
Hartford, Conn Operating
Wilmington, Del. Operating
Orrington, Maine Operating
Rochester, Mass. Operating
Elk River, Minn Operating
Palm Beach, Fla Operating
Detroit, Mich. Operating
Honoulu, Hawaii Operating

Total Capacity

§otAl}. meby feuzt 2:7)dle Auwte AHgs)
RDF Boiler®] 432 RDFE 4vht & A&kl = 7o) AHo|c}. 18] 16 RDFS A 5252 ¥4

geigic}. 29718 $4 7194 (Combustible) 3} ¥)ed
A (Non-combustible) 2.2 #2}st1 7}d4 2d7)=

U
-

et

Commingied MSW

A (Screening) 3 A< (Shredding) ¢ 3te] RDFE Collection vehicle i
eI A 2d7]dMe 84 (Recycling) ¥ # Receiving area
Sl BAE EH3AL viA ol o} £17) gl AL ) Front-end loader
3 (Landfilling)ste] A @t o) wf $8j£4 TP — Prastics
(Hazardous Wastes)&® HEX g 253t 2|4 njg=] of materals Auminom cans
oﬂ E};HE]- Front-end loader, conveyor system HazaTanoﬁ:r:astes
St 24719 AL w(wet)shehe A v1F 2 Shreadne
#7]o] B]8jA] F7]1%(Ash Content)o] &3} 12%4}e] Conveyor
= 57 @erhe old), 0|3 2979 27128 30~ Soparation moals.
36%°1 Bet. 247)7} ek Adr)e) AL T j
2ol me}7] wite] Aar)7} Bobesith =3 )% Refuse derived fuel(RDF)
o] Hom Air Classifiers AMsjA Ast 2 gA4o (38 1 RDFRIASE)
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4 48 (Recieved) &t 287]5 wkalsA] S5l
(Semi-automatic Manual Sorting Station)eld =}
248 4= 9l Plastic] 5+ £l8ta FAl iz
A EAE AAs] Lelg) o] Fof U715 09
£ fal7kas iAS e sk W 83
B A7) FEE0 el $Ale R 29E
A& v2] WAshs who)lZ|® div), o3 A
Shredder)elAl 271% 4" x4"(10.2emx 10.2em)
duks sl 247)1447) (Magnetic Separator)& AR
lo] Aol 85~90%< At o[ A A#3 RDF
+ fluff RDFe} b o3 22 BA& Ay 3 gict.

ﬁ‘:‘o

fe ot > o
2
°

—

Y

Superhgater -

£

Subnﬁerged Chain
AsSh Conve_y_@rs

(32 2 Steam Boiler 2|2} RDF S=2lnld

40

Top Fuel Size : 4"x4’
Ash Content * 12%
Moisture : 25%

Heat Contect : 6,000~6,300 Btu/Ib

29 7]el4 RDFE ARE o S0t F7]50] A
As]olx] depo] ZFvlahe AL gl deoloh AAReE
fluff RDFE AAA%d AAE 7 Conveyor®
Boiler9] Feederdl 93¢t}

3. RDF 22} Steem Boiler

RDF Boiler+ dl43, Ad¢
5l 53 (Water Tube) Boiler
ojz B o] FFHAA
(Traveling Grate Stoker)7}
Azl QJu FHEele
RDF & o & A (Waste
Feeder)7} 312 d82A+&
RDF, A% & sl5 £3iA &
AR 4= 9le}. 23 2¢] RDF
27t Steam Boiler £4 9}
RDF #4445 ZA319c}.

o 74 228 A9 shiol
o} o)A de) 71795

(Steam Locomotive)ellA] 71
TP} A2 ARkS dAg o
& AR WA FAEE
AT A 2 9 e
Zeolct,

a3 29 §3)#4A e RDF7}
Feed Bing ¥3)4 Hopperel




1714 Pan ConveyorZ Air Swept Spout® %
3 $45-87]2 RDFE Boiler W3 AL¥s}A e},
AXS A58 Z qrke de] DAz 2L Ak 7t
o] Wy 477} (Spreading Stoker)AolA od4s}
A et

3o AEE A5= A7 =M HUA 47140 °
A A 4‘7] P 5 —1?‘& AefellAl AastAl =4 CO,
He 59 457125 dAs)A 34 #9)7](Reducing
Atmosphere)E ZAEHA B

o2 dbsty ¢ 2% (Fixed Carbon)=
shARRA el Dol A wel|A 3}4-1_ #}1¢7] (Excess
Air)oll e dAa=olx COvIAS wAEA Alsha
$71(Oxidizing Atmosphere)& 2484 ). e}
A1 Boilereoll A= ASHE$1719} S 8-91717} F&2 (0
et #g 4 ‘}lﬁ} 08 3elle HHer H3lE
EABk B ()T A8 ()& 2] EAsHgiT).

(T8 3 Bg2ro| #aiol 7 [5=a)

Boilerjell 113} Abs}ede] o] F&s}a 9lE Ao
o 22} o5 & sl AL AR WA Bojee

+71%(Undergrate Air)o] 243} A7} £7h2d)
H~ Undergrate Air7} 34302 50] 97| g & AL
8 E4717F A Hois Askeg e A4
3 "ok NOx, SOx, thol&4l 3 A F&atsiria

CO27} tf=f whAigie} wbdo] RDF Boilerdlid< 18
494 Boiler 3FolA )7} Solo= AL Tl
(Exess Air)7} 0184 %EE AT & 9lelA
Boilerte] #4171+ 30 £391717F A SojA] A
AP AstEL fdEM aFEA Sl 294
RDF BoilerelA+ NOx, SOx, COz, CO, t}o]2Al &
o] #slojA iZo] di& ZasHA Hrt. )AL A&7}
2o v 24 <l "o},

(718 4 0|S3F=4K} (RotoGrate Stoker))

(1] Balanced Damper Asembly

[2) Air Swept Spouls

(8] Motorized Rotary Air Dampers
Front and Rear Grate Shafts

(8] Grates

[6) Gatenary

Rear Slides Rail

Automatic Under Grates Air Seal
(9] Air Seals

Blast Gate

{11} High Pressure Over Fine Air Jets
{18 Ash Storage Hopper

13 Thermo Couple Assemblies
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RDF Boiler+ =202 o] glofx] 7}~ 320] uf
S+ webr] Age} 377t s3] £ =X ok 73]
et A A E3HTurbulent Mixing)S 271
7171 $13t Boilerd] Wel +7¢] 2 Nozzles A2

A2 A Axeled 34 (Flame)d] HH-Ed 23 371
Falabd W (Turbulence) 7F A 944 A4S 3}
A =l 28 bl GFv} B S e,

(38 5 2%} SR

oAl Ml (ki T ABe AHEOE o|Esla 24
N2 A Egfe] oM kA dqstA Het 23 2]
2+ 130% Excess Air7h 45}, 5ol E 13
F7ko] mHEEe] gleiA FHg FFAZHResidence
Time)& FHA A 49 3T 27& W47 5 9)
Al Fsirt,

ola) WA M= AR AA S Coverdir ¢
FAE 203~254mm = Ae] FL3kth oA 4§
g FEUAL AR ] Sz S A3l wat Rl
A7) Ege] E7] wel),

RDF Boilerd] o|& 347} Eell4 nptajr} @oiz v}
S5 WA A elA BAkA7) ARk 22y RDF A
AN FllEAT FEE] AR AA s =
g BoilerHle] 2 2817]014 A4l dio] s}
© &4 L9 EE e AR ot

4. %A=

2,

B

2 E7} W43} RDF W19 Ackt Aol 29 %
of HhAe glch. 2ETF WA el X Abs} E4)7]oA
3}7] Wl NOx, thol$Al 5 4% 29 24e] v
At oSS AlASLT Ak B e A
7} 2 estt 2y RDF WA ellAd e Auile] @ate]
=

RDF #AelMe= g £907]ellA dashr) afgel 4
3HE 941 5Alo] ghelo] HolA djF Zpadiet, w3t AT
o33l kA COe 719 A8k gt T A4
Ho17]o] S A & d3HE(Chlorides)e| ) £
& A4 v o7 AAzleio} gt afebx] RDF WA

& A ] Wy ZhdeA & 5 gleke olle] g

)

—_

23 6914 BoilerolA #1Z=+< Flue Gas= Spray
Dryerell A 4372~ (HCI, SOZ) Ca(OH)& F3lsl
of AA 4= glv}. =3 #31, $2(Hg), *(Pb) 59
FH42 Bag FilterolA ZﬂﬂG}—‘ﬂ GAEHS Bag &
o HAtsle] +2(Hg), F(Ph)# 22 F35¢ &8
glod AAZ 5 i}

Fabric filters use
and remove particulate matter
and other pollutants

d 1o trap

Ash collector
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ofd o]foAEA] NOx AAZ} F54 58 49
Methane de-Nox Reburning ProcessE #-#3}
NOx< 30~60% H4sla COX o 50% 7HAgic),
& PCDD$} PCDFX 40~70% 73k},

NOxE AAs= SNCRY tho] &A1& 33t
SCR3 2H& w7ke] Al Fagich a2 2871 &

SHEA wze] AlalA SNCR¢F SCRE
B A glola AR 42tRe] AdelE 271

woeE e

5, M2{7| &H™(RDF Power Generation)

el 297) 224 A4 AT AL o
£ WAL ol Pl Aol WAl A
aHRE R F2 A4aa gl Bl ke 27
e ob7A shis Adlelnh weld St RDF 4
7ol 22 NS AR 27 e EA} A

Superheater

27 4 1

Generator

—Q)

2
E Condenser

RDF Turbine
Boiler

OWES

4a

3

+ =(T)

ENTROPY(S)

(T327 Rankine Cycledll 2|8t L2la|9} 2&-Entropy S4A)

SHOR o] F9Hek & Flolr},

2387] WA Al2adE Jubg o R a7 T3 o] A E
i Rankine Cycle€ w23 i},

RDF Boiler] ovi7] A& RDFE 27480 of 2
Al A3l 289l A7k RDFY 3= 3
7} $i}. BoilervlellA] 82 47+314 Boilerd] W¥-&
FH(Water Wall) 22 E8{#e] I Fo] w3HalHA
BoilerelA #4-& F5389d Steam Drumel4] 571
(Steam)® Z43}e] ##3k}. 222 Superheatero]
A B 71d=oIA Turbinel2 E017h4 d& g}
oluf 2719 & &%= 800~850°Folx 37| ¢
-2 830~850 psig WHlelc} Turbinedld d& & 4
%71 E5(Condense) =14 Economizerds =7
& Flue Gasell/] & wold Feedwaters 7+ 84
Steam A7 79 £&& F7HA. 49 =T
£ Turbine-Generatore] 3 QoA|E 7144 el
A 2 wgste] A7) oA & dhAgi

u|Ze] 47tg A7) HRAlolA RDF whAlo]A 24
7] 27koA] A& AGE B AHEtT 9ok, ElA
~E7} A3} RDF BALE o RellA vl asisict.

n|ake) 8)7) dAEkS v LE 274 A g &
#7)22 86,100 tpdgii HAE o] &3 bk o
2,300 MWz, 7] & tonelA ¥HAlshs k& 641
kwh/tone] "t}

RDF Boilerell4l ¥4l oF& 768~816 kwh/ton®]
oA vl= AAY A 641 kwh/tonkch o B2 o
& sk gl

webd z2psle] &8 el 2478 AFT
4902 Azt A RDF Boilers A4 ste] 3112) oy
A £25 HEAR 5 9o A 7HEF A7l
7.290 tpd¥ 247|5 Ajsta Qi AMFQl 272l
Ae 3,200 tpde] 28715 AT = & Aold}. T
2E 714 RDF Boilerz A8 dchy 7ixsbd 244



- 346,170 Megawatts7} € Zlolt}. 48 o] A%
g 24715 U FE A7gle] sl 9le 7 2}

6. AE=|I'HMI-I-I'RDF HMI_IH|E

- ~EF}

2R = Al $AT daAle] glon
RDF Boilerdl= 24 911 Boiler AWl A
RDFE &7447]12 RDFY 50% < 35olA Qd4aslye
U A] 50% = AR A Ad48t7] wEdd] Boiler
A = sfasta AL 7hdsiA g},

% 2914 CaliforniaFel 9l& 2E7} £2+29} Maine
9l 91+ RDF Boilers v zatgich.
/\7_1'- ,] _B.a]:_ B]__—é'].z]tl]- RDF—4 Hx}o] {f—olg].

l}_;
1%%}1

opA] MSWHIhE A4igo] Eoly Z7]

£E9} Z7]900] debE P e FUatE AL
RDF Boiler7} o4 A=6)4 E0] Tohe 2& S

o},

F2 AEFIHAN RDF 'é}’iPI Hlﬂ-

AT U (Masshum)

CAEF AR

ANRE AR

MSW : 700 tpd

(Combustion Chamber)

RN

2k i ;
42 (Capacity) MSW : 800 tpd RDF : 630 tpd
Z7]elsl &

- +7] ‘é,ﬂr . < 865 1b/inf (psi) 665 psig
eam Pressure Q30°F 607
Temprature

A7 Ak . .
20M lectical 20MW (Electical

(Net Energy Outut) W (Electical) (Electical)

34z} Martin Inclined, Reverse Roto Grate Stoker
(Grate) Reciprocation Grate (DSC)

B _ . .
(Boilel) 4] 315 Boiler B & -W. RDF Boiler
il

ki

dlo

NOzx-Exxon Thermal de-NOx Sysetm

NOx-2o%l+

(Operation & Maintenance)

B, Al A
(Air P 11‘}?‘ ] é(] trol) AHd7k2-Dry Scrubbing AM37k2-Dry Scrubbing
S ®Al-Fabric Filter $A-Fabric Filter

74w N -

- 8.6 mill

(Captial Cost) $84.8 million $68.6 million

e

e $23/ton MSW $630/ton MSW

Owner/Operator

Ogden Martin System, Inc
Stanislaus County, Califomia 1989 24

Maine Energy Recovery Company,

Biddeford, Maine 1987 214
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A7) Wil NOx %

2417194

L4522 Alo] AojAl v
I 27} §ick. SNCRY SCRé}F 22
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EE agle
AAEE 2
E7l 2728
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Boiler®] 4%
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RDF Azt ¥
4 dZo 27}
7} A 2
feo] HH 2
3 8 RDF
Boiler7} A3
3HA| e},
CAEFL AR
A= A4 3]
F7b o7 A%
RDF Boiler=
A 85 2
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