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Operation Results and Introduction Effects of Advanced Circulating-fluidized-
bed Two-stage Incinerator at Konan-Chubu Water Reclamation Plant
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Kobelco Eco-Solutions developed an Advanced Circulating-fluidized-bed Two-stage Incinerator (ACTI)
as a next generation sludge incinerator that stably reduces both greenhouse gas emissions and energy
consumption. We introduced it to the Konan-Chubu Water Reclamation Plant as part of an upgrade
project and started operation in November 2014. Improvements to the whole system that came with the
ACTI resulted in lower emissions of greenhouse gases (N,O, CO,) and greater energy-savings than the
previous system. The refurbished facilities have been stably operating owing to the highly reliable
equipment. This paper reports the operating results of the ACTIL.
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Performance Inspection and Evaluation on Semi Aerobic Landfill

V& =H A" —RBAr* BEERSER™
Shiro Toyohisa Osamu Muiroi Hiroyuki Futami Katsuro Goto
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As of December 2015, ERC Takajo Co., Ltd. has been operating a controlled landfill site as a subsidiary
company of Kobelco Eco-Solutions Co., Ltd. for 10 years, and operated it without any accidents and
disasters since the start of business. In this study, we measured the quantity of air that flowed into the
landfill site from the leachate pipes, and clarified that it keeps the landfill at the semi-aerobic condition.
This paper reports that work and additionally shows photographs of leachate pipe cleaning that is
important towards ensuring airflow through the pipes.
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Leachate
Leachate collection pipe
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The Condition for Waste Heat Boiler in Fluidized Bed Gasification and
Melting Furnace

¢
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Ryoichi Asai
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Naruo Yamagata
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Go Higuchi
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Whth Power generation by waste trending towards, 4 MPax 400 C is becoming the standard in steam
conditions of waste heat boilers. However, parallol to this, it is necessary to extend the life time of
superheater tubes in the interest of reducing life cycle costs. We have investigated thickness reduction in
400 C class superheater tubes of a fluidized bed gasification and melting furnace for five years, and
observed hardly any reduction. This paper reports that work.

Key Words
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TENRI AT AL ELE Fluidized Bed Gasification and Melting Furnace
BE B oK A4 F Waste Heat Boiler
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Development of Gasification and Reforming Process of Waste for Electricity

Generation
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Kobelco Eco-Solutions has developed a new and innovative gasification process to produce energy from
waste. Based on our test results, we designed a gasification and reforming process that uses a mixture of
0,, steam and air. It was suitable to satisfy gas engine requirements and obtain a high net electrical
efficiency. A feasibility study was carried out on an industrial scale (100 ton/day), and the net electrical

efficiency was estimated to be 27 %.
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THF72E WA A (Synthesis gas, LAF, HilZ SYNGAS
£95%) xFHLT AT EHWEERF L
WCEBH ALY Y V2R L 7-@ xR 58E 7 a2
EIFTLHIEEZHE L, FEEREIE, 100 vd ~
200 t/d BT, EEUERIZ2T % & HEEE L7z,

. AZAMEREICLDZHRAI LI HEIC
2WLT
AEAFEDIE L T2 BEHEY 7 ALFEE 7T ut A

D7 —%R1IZRT, BEEYDL LEINAIE~A

BRI AT AUIFA~G L A L L 714, BB

YWEIFIZCTERTARDO Y —VENET 5. D%

KA FIZX AN, HAMBEEITN, HALYY
A2 L 72 SYNGAS # WAL VY VIt LESE

ITH 2 LT, HERkORAT—y— LU EETut

A L) ENRLEEEZEHRTLLDOTH b,
KTOEXADF—FA ¥ ME, WHICHALYY
VERRERBESELNTH DL, WALY YV EREE

Bfi) &% 720121F, KO 55 SYNGAS OPEIR

WZUUFOKRE %GRV D %o

O HTRAZY DV el S5 72D RAKR L E 72
HARBELETHLLEDND D,

@ ALY VOFEITO b T TIVEET S

@ TUTUAANOFRREEOE L% 8T 572
DO REA D % o
INLORKEHE ) T 572012,

B TR IR AL LEDN D 5o
HAL YT VIRENLE e T AFBEIZDOWT

X, TAZY DV A= HErSELNEHRE D

L2, 46 MIm’ DLEE HEMBE L, Fhaimed

B0 OWEGEB L O ANE T O 2 % @RET

LHZEE L7
¥ — WRBO 70O E L Tid, SRl

RS AR L RIRSE A E TSNS, 4

X, IS E L CREEMEEEL TWE70,

S 2 W H L 7R OB I2 B W TiE, fRx

RMEWEIC L DMBEgRBEORENH L L, £

72, HAFIZEEINL T A DS fihilai ¢4

ANEBETLLEDRH LD, ¥R F v —% &

AT A% BB THETLH I EIZENNN— FILDDH

LT L, & HRRSEICOWTIT L ZHgED

BB THhDH LML, SR % ER L 72,
R EIZ BN T EEODHENEZ 5N DD,

ASENIRVICRT 77 AVHE L RHR - KRAESE

D2OoDFFEEMF L, ToOMRer il 72,

2. HEBRER
REAFETIIRE S DI TTRE 3 DDOHIHEZ iR

Lizol2, BB LT Ov 20ME 21T 72,

O A E R R
HACE 70 A Db D720z, T T AR

WE, BLUEES - KEKWED 28 ) OB H

AET L7z 77 ARWHEITT T v ADFEREBR IS

BWT, BRI 2L 79 AWHEOMETIZL S

HAL YT VEEBOBHAMEIZ D WTHRE L7z BR

F - RELALE S o RE R IC BV T, BRE -

KIERB L O BREME T A E X B A

LYY VEBBOBAMEICOWTHE L 72,

@ HALYI v OBEHERRE
WAL E RO RIS TEEL &

pATE S

7202, BFREINEY —IVIEEND L, SYNGAS (LUF, B¥EAA) 12X, EBIIATALT
B ) - _ ) . o
JoA Ao R BT AR = SR KT AARE | AALYYy bl %
y
L s sy —v
R
X1 MHE70-—
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®1 FUHTEOME

Yk 75 A~ B - KR
iy = s s 7% S 0 JE
B RLLZRNCT7 AR SCUANORE | gy 212 2 A CHBIF ORI S 11T 5.

CRFEERELEDINT Y ARBEZTCHADIEHE
HEETE B,
CRERN LD TF X —OWE LW TE b,

EBIOKEREZRET L7200 A VT EfH

CPRRBC L ST T AT OB THEELY TS 7

X ]) ) ]\ &)y w‘xg%;‘}l‘%@f&"l?iﬁ}ﬁﬂﬁ?” é ﬂ;& o

TAY b EELEN M S,

N

TEAR TR 725
# AALHA YRR
s SOE A v—¥ sun
a Ry -E.; é}‘
| g 7 A
EEEA |
QEEAl i
f i IDF
A & Py o 5
AR INTT4IVY  TLTAY Y
7ay v—%

M2 FEifgfi7atA70—X

VIV T AL, BIXUOFTEOMRENTE S F2o FEIFRMOE

NbHZEEMRTH-0DOREGEEIT- 72, ERETET 800 kg/hr

@ HAUE T O v 2Ol e - KEF T
HALY D Y TRELTHEET H720121E, TA A& GRED - RDF
HIZEEN D SHEMENG 2 RETLLEN D S, AL ST FEIR R A A ALK
T AN TRISTREIHE & LCHIB L, H#k p— P .
AR 7T b A A Kt L 7o AT [EiEi A YN

2.1 #2EHBERBR AT T TANS

2.1.1 %fEigE

1) 79 A~ R Bk i yrre

Filkfso7ar A7 a0 —%2F212, RO
*R2, YMBIABE1IIRT . ik, ATl s
AR EECHBL, FPAELETALDTH
Ho HAMBE LTIEINT 74 IVIDREREINTEH
D, TITIKRER SN T34 % KRER
SYNGAS % REBEILEL§ 2 i & 7> T b iR
Mok E LTEAREF Yy 78 L U'RDF (KHE,
M, TIDTITT) BERARE L,

FAERER T L 723l B oM B L UM 2 R 3
(N7 NS
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®R3 KEBEFv 7, RDF MR

REF v 7 RDF

LR ix wet% 75.4~85.5 64.9~90.1

= R G| KRG wet% 14.3~24.1 52~6.4
K53 wet% 0.2~0.5 3.5~29.9
C dry% 50.8~53.9 38.9~44.2
H dry% 57~7.1 5.5~6.1

. N dry% 0.04~0.35Kii 1.5~25

% 4

LR A mg/ke dry 72~822 1376~7 500
Cl mg/kg dry 74~1109 2183~13100
0] dry% 37.9~43.0 21.6~42.6

- = | Ml/kg wet base 13.0~16.1 16.3~17.0
Pa =1

ez kcal/kg wet base 3100~3 850 3900~4 060
K wet% — 8.5~14.5
TIAF w7 wet%h — 5.3~9.0

W R R | R wet% — 77.3~81.5
IR wet% — 0.1Kii5~2.2
AR A wet% — 0.1Ki5~0.5
A El

77 AL

2) R - KEET AL B

O EBEE 212, &7 0 — 2R 31K
$o AL L OSEFIZZR, RE, KELAE
i CEIBEL o TV Db, TR LHITH %22
R, BRE, KRELROMIGIE, BFEEAGEETA (&2

SE

s fii s MR

FBLOKRER) ofkitEr>—%EEL LT, D100
% BTN L B AL, @QEREEER - KERES0
% 50 % (KFEM) Htksic & 2 7 Ak, QOfEEk -
KELRDRIZ L B I 2L, O 3&MORBEEIT- 72
(H4), R TH AT 5 EBRIETNLHERIC
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ki mae—s B 15+ |
7 AALHA
Y v
| kL > - > 71)—F—F WM S SN PR A M VAV 20 2 4
E FR b
T S
%R
[ka >~ mae—s B 3+ i
B %
X3 7 a—
100 A
90 1
807
S 0
S AT A
— 4 sy e
2 507 B ek HkaE %
g 40 1 o {3
B g0 B 2B RS
& v
20' ::::::::: 4
\4
0- T
7245100 % 284350 %

+ - KFESRE0 % 100 %
B4 ZERA AL WK - RIERA AU B B 7 ALH O i

L HADRBEIIRT T4, B - KEKTH R
1It45 &, SYNGAS HOZEFEEZWMOELI L5

Dry X\ — 2 T SYNGAS DFs#ut % 15 T x| x4 PUH LB S A Ok
HALY Y v ~OBREDEE 2, R TR 4
BHEBEICBWTIE, ETADOFRBERLHR T B F RS wet% 94.4
ATHIR S A2 ER L, SBrERTL2bDL L = | kg wet% 5.0
720 SO L 2 HHE S ORI LT 412 VT ettt 06
RYo 77 AUHRBCHM L7 RDF (77 7) c  do% o
RO AR LB 51124 000~5 000 kealkg O Nk jzg o
BB 2 7200, flE S A DML R H A 24 400 keay  JC R ML o dry% 01
kg & L7 Cl dry% 0.0
2. 1.2 ERERKE R © dry% 407
T AT S 72 SYNGAS fk 3B & ON& k4 A Z B MlJ/kg  wet base 18
DFBE PG, WATED ) ORBE L HHL kealkg wet base 4400

24 HERIBEEE ) 2 — > 3 VIR Vol. 12 No. 2 (2016 / 3)



720 ¥ — v (GHTERICEE L 72, NvEy, b
VIV %) BEEEXH AT T 7k B
FERE2 2 SEIM L7ze F72, F v — R, T2
LT TOSHEWE N X B 5 A M2 7)) v 7
L poloiodd, NT URAFEDPS RO EREH
LCTwad,

1) SYNGAS Z# &

O BRI AT I A~ R

BRI+ T T A WHEICE D EH N
SYNGAS O F#HREOAE R ZH5I12/RT, 22T
LR & i R Y)Y LSy (s A NP [ e
LT, EOREOIEOMELMH L0 2R
FTIRETH ), TAHNCEBR/REEH L AT
FZERILEHFETH D,

KR LY, EEBIELEZERCTLILET
SYNGAS ZE 2 & I3+ 5 & & MR T & 72,
L LA, HAEANZ R0 A% Fv 725l
TlE, WALV I VOBERTRMETH 4.6 MJ/
m U EDRBAREZEL I EDVE LN L
o7z,

10.0
9.0 ‘
80+

70}

6.0

50 7 HAE 4.6 MI/m3y VL

40f u\%‘%

30t

20}

1.0}

0.0 : . : : :
020 025 030 035 040 045 050

L (-]

M5 EEfEFEILE SYNGAS Z#E
2L A+ 7T A< E)

0O 2R H A b+ 79 A~ ™

SYNGAS F§## [MJ/my-dry]

6.0

501

401

301

20

10| @Bk - KR,
25 AL

SYNGAS H1% — Vil FE [g/mdy-dry]

0.0 : ‘ : ‘ ‘
020 025 030 035 040 045 050

IR (-]

X7 SYNGAS HD ¥ — ViR

@ FRFE - KR, 225U & BiRE) T A Lo ek
WIZ, SYNGAS D##m A Ebd b I & & HIY
12, B KERKRETH I H ALIE & £ L
7oo FERAERGIIRT o T ALANCERE & KFER
AL CERTATOEREEFRTIE5 2
ET, Dry RN—=ATOERT ADSFEHEX M LS
LI ENRETH S Z L DHER S N7z,

LA LR & KREROEEI I T A N0 5
72, TELMRY HAHNZZRE AL, #H)
HICERR L AREREEHT A2 LPEE LV, &
O LY, #ZALHIF DK OEE %50 %
BEICT A ETH ALY Y v OBR TR % i
72T ZEDNEETH L EDGD o7,

2) SYNGAS 1% — )b, F % —i&p

SYNGAS D ¥ — Vi DOAE R Z R 7 1237 T,
EHREHSEWITEY — VEEIIEL 552 &8
MR T &7,

SYNGAS D F ¥ — O R K 8 IR,
F X —BE L EEBREETEVIZEEL 252 LN
MR T &7,

10.0
9.0} . °
801 o%
e

70} o® °®
6.0}
50F VHEE 4.6 MJ/m3y DL
401
30H @ B - KFESL00 %
20H O 22550 % + ERFEKZELS50 %
10} A 224100 %

0.0 ‘ ‘ ‘ s s
0.20 0.25 0.30 0.35 0.40 0.45 0.50
R (-]

X6 EfEEFEILE SYNGAS 8
(B3R - KIS, 225 Ak ”)

>, |0

SYNGASZEZ & [MJ/m3y-dry]

70

g
)2 60 | ([
g
B 50 ®
i
= of

J

¥ 30f
=
'H_ 20 -

2

9 ot O - KA,

E 245 7 AL

w2

0 L L L L L

0.20 0.25 0.30 0.35 0.40 0.45 0.50
R (-]

B8 SYNGAS H1DF ¥ —itfiE
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x5 HEET A OMIK

s g v o s g FikRE TR LN
T A QD KT A2 AT A SYNGAS i Fic i
CO 35 vol% 28 vol % 21 vol% 14~20 vol %
H, 35 vol% 28 vol % 21 vol% 17~31 vol%
CH, 5 vol% 4 vol% 3 vol% 3~8 vol%
UG A A 25 vol% 40 vol% 55 vol % 41~47 vol%
A7 S B 10 MJ/m’; 8 MJ/m’, 6 MJ/m®, 5~9 MJ/m’;

£6 HAWIFE SO A THIGTAHEEEH ALY

N SN
HAL YD v ERAE
Frv— /AN | Sum PLEORFIIFAETE LW
N ¥V
2rings <1 000 mg/m’
5 — ) . 3
3rings <10 mg/m°y
>3rings FFA T E & W
HCI <10 ppm
H.S <300 ppm
NH; <10 ppm
Si <1.0 mg/m’y
LIV ORiTY:- <60 %
xR7 FEERER & — VALK
HEPY — ViR mg/m’-dry | 1443 | 3519 | 4356
NV P UB lring | mg/m’-dry | 1439 | 2859 | 3588
2rings | mg/m’-dry 4 457 609
3rings | mg/m’-dry 0 118 113
4rings | mg/m’-dry 0 85 45
Srings | mg/m’-dry 0 1 0

2.2 ARILILOEEHERHE

2.2.1 REE

WS H AN LB H ALY Y v OB L O %
R 27012, WAL VRBEERLT. F
AT Y 2%, MAN # O KA 2 H E0826E (1
500 rpm, HEE6.9 L, EAKTE kW) ZEAH L 72,
BN AIKEZELZ L EL0, RESORIREZZE 2
TTAML7

2.2.2 Bk R

ATE DAL 3E#e= & 72 5 X 9 CO, H, CH, CO,,
NZIRE L7 AL, ALY DU hike
B9s2L, BLOZOWREEMERL /20 METIofE

L7387 A OB A RS IR T BT A DM
Bk, WALY T Y OMRE - ERICKE R EL S
ZHNRFEREZFEERBROBRLEFEL)VIZHD
#, 0T CO X CHED RIS & ANEEN A
DIEZREST L L THTARBELY HbET2,
REROAER, TRTOBIRT AZBWTLEE LT
IR CTX LT & AL 7o BT A DOFEEIC
Lo THBERRICRELREIE Lo B,
SRNIBEET AN X B/ D v (SERT5 kW)
TORBTH 727200 N ALY Y v BIEOIENER
(327~31 %BAREE L RO DFER L 72 o 720 FEREHE
DTy (~1000kW 27 T &) TIEA—HTD
Mz XD, 34.8 BREEORPE SN DL AR T
5o
2.3 HAZAETOEX
2.3.1 AT U6 DFERME
HAL YTV TRELTIHET L7201, TA
HICEENLKEMER T ZRETLLEDND L,
HALY TV A= bDEHE b &2, HAWNE
T ZNITRIS T REHE & LTFR6 OIHH %l
L7z,
2.3.2 HAWMET O 2B AT LN AR &AL
70 A ES

W, EiERBRoOBRICEOX, FTAME T oL
ADFE R A L 72,

1) Fv— /%A b

ERERER & MRS, NT T4V F 12X BBREER
H3abok L7z,
2) =)

FRERBRIC BT 2 7 — VR R AR T IR
o ¥ VBBV EIEAN Y ¥ VB 1ring A3
LAETH DD, & — VD3 000 mg/m’-dry F2
JEWZ72 % &R ¥ VB 2rings DL EDEINL T 5,
L oT, &£<I2 2rings L ERFEFEICRET L7290
WCAANVART INERITHIEE LT AANVARY
FNNEREIZLD, & 12 2rings L ED Y — )V & B
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FFTBHIET, HALYY UHEEEEEICHES S
CEDHEE 2 Do
3) HCI/H,S/NH;

FLAER BRI BV A A A HCL, H,S, NH;D 7 #T
HMETRBIIRT FHOHFHTIZEBVTHCL, H,S
DFEERIID DS, LB R O RDF AR X )
INSDMEIZZEALT 5 EHESNL 2D, T ALH
70t XA TIEHRKR200ppm & AL b D& L7,
NH X AT RE RO ZEFR PR E DS, WERH RO
»ZELTZH 5I1E300 ppm BRENEET LD &
L720

INH 3TN E S IKBEDORSIT T 57290,
KA FNNTHRETLLDE L2,

4) Si

FEHEENEL, hPONT T A NVFTTANE L
DICBRESIND 720, FEERORISIIAZE L I L
725

5) FHAEE

HAL YT ¥ h 6 OERMEIZAHTIREC) % LT
Thb, £oTC, ALY Y VIZEATLHIIH A
WLER O AR CiE L TR % Beds B2 L, sk
AT o THMBEZ60 % LLTICT 2LEND 5,
Z 2 TIE, 40 THEEICHGR L 72121250 TREICH
g %2 & T, HMEEEX60 BIEEEL T4 L9
L7,
2.3.3 Lo

INFECTOMFICEDEHF LT ANE T O+
A%FOIZRTe FITNTTANVFIZTHT A MO
FEITV, FOBTITANVAZ FNITY — VRGO
BEEIT) o RIS, KA Z TN THRIRIC & BHED
AW DK L, HCUH,S/NH,D R %479 o %
BAHRT RGO W%FERE & 72 B X 9 IR L 721412,
HALY D VICHAREBEANT D, TNLHDOT UL A
&Y, ALY Y X B%5%E LSBT REIC

F8 FiERE HASHTRER
RDF
INT T 4 )V BT INT T 4 E TR
1[AH 21 H 1[AH 21 H 31 H
Z =) g/m’-dry o o 5.2 o 2.8
(¥ — Vi r) (T) (102C) 85C)
f | HCI mg/m’\-dry <0.3 9.1 <0.2 <0.2 17.1
% | NH, mg/m’\-dry 38 16 42 25 491
% H,S mg/m’\-dry 12 0 13 12 32
%5 | Si mg/m’-dry 5.0 0.9 0.3 0.2 0.5
40C 50C
ava F A K A
gans 00 OF T 2sos [ Anzon [ W0 o0
PET ALEEL AT
7 ALK l i
S F— B — HCI
‘ S F A b HyS
o 5 33 N
Fr—/F AL 10~60 g/mdy | - - - - -
7= FH~8000 mg/mdy|— - HFIZ 2rings DL [ - -
% rs
HCl 200 ppm - - NaOH % H\»CThgZ: [ -
H,S 200 ppm - - - NaOH % v ThrZ:
NH, 300 ppm - — - HsSO4 % VTR |~ -

X9 AT Tt A
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HHELbDEEZ D,
3. ARLAFMPHESTHR
3.1 7Ot AtERTREM
INFE TOMFRERICEDX, BEFEWT ALEE
Tt ADREFE R FHT 572010 T AR
Fht L 7oe FHEICHE L ZBREWHKEZ R IR
S
METAHER O L2 70— 2101217, BEHE
W a7 ZLFICRA L, BB, NolRA 7, HA
Y% T SYNGAS & L7zfki2, HAZ YT VI
BALTHEETDS NolHTAMLEETA ¥ )o NT
TANYT THEINZF v — CREGRE) 135
DRBEIFICTHEHIL, AV Y VHER E E DI
No2KR A ZIZTHE %\ T %, NolK A 7 &
No.2 R A 7 THAL7ZERIZ L DAY — BT

&9 RUEBEEMAMIK

BT D (No.2 BEHIFEE T 1 V),

I L 2R 2 RI101R 9. A AEHNIZK
ERAEMHT 2561, BELLELRY —E O
RELREM DL L L Uiz, HERNEE (ZF8%
fitg R0 M4t " AL FERER 12 BT B IR & RS E
L7z 7T ALK b FERERL M R0 24 1t 7 A AL FEBRE i 12
B AEREEA OZKI00 %, @22550 % +
FeF - KZESDB0 %, QMR - /KZEA100 % & L7z,
3.2 REME XBEIXROREEH

HAL YT v OFEMFIL, 348 %L L1z A
¥ —ErTORERI, FAEM450 T X 6 MPa O
FHCTRE L, B, BRY—Eridmxsy —¢
v L, TAUPICHAE T A BRI R — B
LOMEIZE VLD DE LTRME L 72

T2, WALV U 51390 TomAK2SHEILT
X5, COBEEAHEMIIGHT A72012, BIXL 72
AR TORL FRARMEZAT), @R A ZHAKMN
BT XN ol ALY ViRKEEERZ G

AN S BEEEN) L CTIKIRZLE T b F8E W HE 72 ORC (Organic Rankin
B wet% 83.0
= B G| KRGy wet% 8.6
TR £9% 8.4 ) \
2o R0 TOERFE AR
C dry % 52.2 — —
¥ 3 )
q dry% 61 JLFR AR AR t/d JF 100
. N dry% 14 (= ® 750
e . . — o
TR AL ¢ dry% 01 o AR C 900
Cl dry% 0.1 dEFna 1000
0,
o dry% 30.9 5100 %
AT S B Ml/kg  wet base 18.4 TEH 77 A4 LA 225350 % + R - AKZELSB0 %
LTERNR kcal/kg wet base 4400 QT - KZEL100 %
... D ] BRI —E Y
: : SR
= § §
o . No.l . NEEES * 7 A
ArferE > e (> NoL —>n774»y—e§;;h> T L w77

| Fa— %

1 Nol #Z{LRETA v

e

l No.2 WBEHIZEE T 1 »

PRBENA

Y VR

10 7 A{bFEE

No.2 .
Eaya INT TG %

FERET O A 70—
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D100 %24

ERE et
4.6 MJ/m3y L 1

B —
HEE ¢
* ®100 %[ - KES
*
|
<727 %
Ll / o BTERAH
. Wk

(250 %l - KFEA
50 % 225,

4 5 6 7 8 9 10

X111

| BEREOBSIE R

0, fn% . ;ig/:
H W D100 %245 (@50 PR - KIS | 3100 96 - At
50 %:1:7\4
AL v ﬁﬁ
T MJ/m’-wet base 4.6 6.2 8.6
HALY Ty KW 4345 4291 4188
HEy—C KW 2410 2950 2100
% 7 | ORC kW 123 123 123
&5 KW 6878 6 664 6411
S AN % 32.3 31.3 30.1
e KW 305 273 248
: PSA KW 0 286 553
FE DAY ' -
PR g e KW 300 300 300
&% KW 605 859 1101
g | KR KW 6273 5805 5310
=R pEma % 29.5 273 25.0

Cycle) 1=y FE2HWTHET L, L&l
ORC .= v MIMTHEHE MB-70% & L72o 2D
3 NHEE D &I XL ENIC L ) TR TRE L
720
77 IEBEED R E, RETEN L VEE
- PSA BERFEAZE A AR L L, 0.4 kWh/m’\-0,
DHEBIPLELE L TRE
- EOMPHEEROHEEES & L TT2kWh/ T A t
x%ErE
3.3 HBWMER, XERDIROAERER
AR DRI EE DN THT - 725 RO ERN 7+ X
NBIORINIR T, BT AT L, BRE - K
RN AR FEM L 725 A,

- BRFEBLE D 72 DOFTNE BB 2NN 5
- IRFER A PG 4 7 O A Z K& AN
LTERY -V ORERIHLT 5
G ANER LRSS T ALY YV TORER
ASEERNL 72\
72012, EEumB L OEEmNRITET L. —F
T, BRI IMCOBED T ARMBIEIN ALV v
OHEMEZ T 5720, ZELEESH L WweEE
AHN5, 50 BIEEMRTE - KA ZHFNIZHEAT
5T OYRAD, HALY D Y OREREBE L O%EE
U RN ER A L OBE AL #EYTHH L EZ BN,
RINIRTEBY, QDM TIE5 805 kW D 7%
BERARAINSG, SEFAKE L0 RL, RE)
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H AR & ERE = A bE T AL YV THRE
T5LDTHbD, EBIHAZFIZTERD20 % H:iii o>
521 %% HBAHLNVETYUETE DL EHIRE
SNize

t 9

BEFEW % 7 2L L CT4572 SYNGAS = FfIH L C,
EAECREMNIKETELI L2 EIHT AL L%
HEEE L7z METO#ER, DToZ & 2R L7,

0 EE+ T T ARYWHETIIHN ALY VY EEL
TH$ 5 72000 F AFEEE OMRIEE L v,
Wes Lo RFEL 2 R L72a, T A D38 #
BHEM LSS ENRTH LS, BEE LK
KAOHBIEZT A M0 b7, TELHR
0 7 AEANZZ2] 2R L, fiBhAgIZKZRR L
MEXFHT LI ENET L,

o SHOFRERL VY, HALHIFDOZERDOEE %50
BRREFICT LI ETHALY Y v OFR TRl
72T ZENEETH D Z LD o7,

o SEIFEERE AT IO W B T AT L B /NI
ALYV VR EAT, MBS TAL DY
DENET D Z L 2L 720

oHEH AN T U AR SLERE T T AT T —
R L 72

o LRl 7Ot AIZBWTHEBMIEL A L7

B ZALH T D 2R D EE F50 % AR T

52 LT, EEIRNEE2T %R S NI,
HARTIE, 728 2 I E—MHBEEWICB VLTI, 5
HOFEWIALFHEORCEIFEL EERAE SN
THHEIND Z EDVL VDS, THORBE|IIG L7
BT T A & BN 5 2L T X DR R
BESEWMBNRTE DL EEZ b, & ITHBEDFE W
THICR LTI, SEHRE L LD hEEEET
Ot 2A%@HT LI EDNTRTHDEEZZ Do
E 2

REAFEIE, BRBEA PR254ERE, 264E FEBRBEIJEAR
GBI SRR [BE3EW 7 A LIS
DERFRALDFEIE] (31132001) DO#iBh % Z1F THE
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Approach for Environmental Load Reduction in Next-generation Fluidized-bed
Incinerator

- wa ) ! > &
WHEEE" ATRZE" REE IE" hEH
Hiroshi Sunada Taminori Kinoshita Tadashi Ito Hidekazu Nakazawa

N E THHLA T & 72RBIR A AT ZALIERUF TRy o 7% e AU 2 5612, R R Bl R e
MFEREL, FRCOFEMFRABREZT o7, MEAT AT ADOWRIZE D ZAOERMIER, HET
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ppm b T ERTRETH H 2 & AR L 72,

We developed a next-generation fluidized-bed incinerator on stable treatment technologies fostered with
fluidized bed gasification and melting furnaces, and conducted demonstration tests on an actual furnace.
The incinerator operated stably at a low air ratio owing to an improved refuse feeder that supplies waste
stably, an exhaust gas recirculation system that controls temperature spikes in the furnace and improved
combustion control using a laser gas analyzer. NO, concentration was reduced to 40 ppm by optimizing
multi-stage combustion and operating at a low air ratio. Furthermore, an NO, concentration of 20 ppm
was confirmed attainable by adding selective noncatalytic reduction. This paper reports that work.
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o fil BB A Selective Noncatalytic Reduction (SNCR)
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Commercial Operation Results of Onsite Washing for the Transformers
Contaminated by Very Low Concentration of PCBs
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% PRI EETO C TA0RE PR L 720 € OFKER, BRIl @ PCB #1303 mgke LT &%), &t
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FNLHPCBBLUY A AT VEHBEELIEL, HEHEUTTHL L 2MHREL

Two large scale PCB contaminated transformers were washed by using heated oil circulation washing.
The process applies heated insulation oil as washing solvent and consists of pump, heater and control
unit. Transformers were connected to the system in order to make forced circulation flow and washed for
40 hours at 70 C respectively. Contaminated oil concentration before drainage for one transformer was
2.7 mg-PCBs/kg and another was 0.92 mg-PCBs/kg. As a result, PCBs concentration in the insulating oil,
transformer inner material, and exhaust gas became less than Japanese PCBs regulation limit. In addition,
analysis results for noise, vibration, PCBs and dioxins concentration around the system were below the

regulation limit.
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Jn 2 o ] G BR Pk Heated Oil Circulation Washing
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