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JFE Advanced Stoker System “Hyper 21 Stoker System”
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Abstract:

JFE Engineering has developed an advanced stoker-type incineration system “JFE Hyper 21 Stoker System”. It is equipped
with some new technologies to meet requirements to the municipal solid waste (MSW) incineration system in the 21st
century ; minimization of environmental pollution, more effective use of energy, applicability to various MSW and reduction in
the cost of operation. The low excess-air combustion applied high temperature combustion technology and the ash treatment
system integrated with the incinerator are the features of the system. This paper describes the results of the fundamental study
carried out in the test plant (12t/d) constructed in JFE Engineering R&D Center, and the practical operation test carried out
in the MSW incinerator (105t/d) under commercial operation.
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Features
(1) Formation of stable flame and

Major system components
(1) JFE two-way gas flow type

incinerator high-temperature zone above the
(2) Low excess-air combustion waste
(3) Utilization of high-temperature (2) Decrease of heat loss

air (3) Selective application of ash

melting and thermal treatment

(4) Re-circulation of exhaust gas D

(5) Integration of ash treatment (not melting)
furnace (4) Applicability to various quality of
(6) JFE hybrid ACC system waste
(7) JFE water-cooled Hyper grate (5) Easy application to the existing
system stoker type incinerator

(8) Dioxins removal and
decomposition system for fly ash

N

20% decrease
30% decrease
30% decrease

Improvement
+ Reduction of NO,:
* Reduction of exhaust gas (at stack):
+ Cost reduction for operation:
+ Increase of surplus electric power

(for sale): 30% increase
+ Reduction of dioxins
At the exit of boiler: 50% decrease

Less than 0.01 ng-TEQ/Nm’®
Less than 0.5 ug-TEQ/waste
Remarkable decrease

At the exit of stack:
Total emission of dioxins:
+ Disposal by landfill:

Fig.1 Expected effect of advanced stoker system
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Fig.4 MSW incineration test plant of pilot scale

Table 1 Chemical composition of the material used in pilot

scale test
Tested
material MSW
Proximate Moisture (%) 40 49.5
analysis Ash (Dry wt%) 13.8 13.9
Combustibles  (Dry wt%) 86.2 86.1
C (Dry wt%) 479 47.8
Ultimate H (Dry wit%) 6.6 7
analysis N (Dry wt%o)| 0.8 0.9
S (Dry wt%) 0.1 0
Cl (Dry wt%) 0.5 0.6
(0) (Dry wt%) 30.3 29.8
Low heat value (MJ/kg-wet) 10.4 8.9
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Fig.6 Changes in Oz, CO, NOx and gas temperature with time
in test plant under advanced combustion at A = 1.3
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Fig.7 NOx concentrations at incinerator exit in test plant
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Table 2 Leaching test result for treated ash in test plant

Treatment Heating Melting
Furnace temperature (°C) 900 1150
Pb (mg/£) | <0.005 < 0.005
Cré* (mg/£) <0.02 <0.02
pH 12.5 11.1
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Table 3 Specifications of the commercial plant

Numanohata Clean Center,
Plant C
Tomakomai City

Furnace type JFE Hyper stoker-type incinerator

Capacity 105 t/dX2 lines

Heat recovery boiler (2.8 MPa, 300°C)

Flue gas coolin,
& & and cooling tower

Bag house
Flue gas treatment o .
with lime and activated carbon supply

Steam turbine (2.6 MPa, 295°C)
and generator (2 000 kW)

Heat utilization

Exhaust gas
recirculated
Exhaust gas draft fan

0,, CO, NOx,
recirculation system samplm[>

Oil burner| | Air

gl Cooling air
High-temperature

Cooling air draft fan
gas generator

|
Actwatcd carbon| |
Coolmg IJJ-le
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o

Grate
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Fig.8 Schematic flow of the commercial plant with advanced
stoker system
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(a) Conventional combustion

(b) Advanced combustion

Photo 1 Flame photographs in incinerator
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Fig.9 Changes in Oz, CO and NOx in flue gas with time
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Fig.12 Relationship between total heat input and steam
generation

A =17 THIL T3 BHAIF O A 138 25%, FIZZ5t
1.8 DBEHUF DA 30% DHEH 2 B OHIA R5AD 5
RELED,

53.4 #EYRE (FKSEOHEM)

AR A KUK A AR 22 IR BEIC & 2 #mI DA |-
R A Fig. 12187, 728 ZISBABE & HEH 2 Bl
B EF T 10370 Mcal/h &9 5 &, (K75 IR IERE D 7%
SEITEORRIE L I L TR 10% D& & 5, Zhid,
YA 2 DFE D BEMPHRR I N2 Z LA, BTN
—  IRABRBEOIEEIZ X D IRBEIRENSEE S 72 Z & &
5L3DTH 5,

Z OEEIPCER T ORI X, 100 t/d X 2 PR
DFEHIFIZ 4 MPa, 400°0CDHR A T4 -V 6T 3 ik
TORBEEFRE TS L, MERILTH 670 kWh D JEHEH
NRIAY, FBEWRDRE1T%BE LD,

535 HHXBOEFA X FERE

AA T HOPET Z2HIZFk1 5 44 42 VEHIRE O
AL R % Table 4 (2789, FRBEFIRAN O EREA XD
S OHEIEBRYE T 2 DR ZIAARIZ & B BBEE N T DI
WER, 444 %2 VHHRE SRR & LR L TH
40%IK T L7z, Zhid, IK2EREESF T I\ T3 Rk
AR E AR KD RE L I2KEDTER I, REBREEA
FERINTWBZLEERLTWS, ks, NTT LA
CD &4 F ¥ v FHIRE ISR IRITER b &k K2 5 R
BEE & %12 0.001 ng-TEQ/Nm® B D + 43 12K\l T h -
720

54 [RAIEEHABRIER

PR O s RERLB G i RE 0D - 75 ¥ R 50 % Table 5 1289,
ERLEEONZUL, BEAUF K D P X B B, KA T
IR K UWRRISIK & U, Wb & ORTALEE 7 U TIhRALBEIF
G L7z, 222U, ISR TC B B KB £
IUSGRERT AL 72, 27 7, TS —F+—1T
1300-1 400°CIZIFREE U, IRALERIFHE 77 2 3 Be RN IS

JFE £i#8 No.3 (2004 £ 3 B)

Table 4 Dioxins concentration in flue gas at boiler exit of
the commercial plant

Conventional Advanced
combustion combustion
Dioxins
concentration 0.71 0.43
(ng-TEQ/Nm?®)

Table 5 Ash treatment furnace operation data

Bottom ash
Treated ash Boiler bottom ash

Gas cooler bottom ash
200 — 400
1300 — 1400

Ash throughput (kg/h)
Melted slag temperature (°C)

Table 6 Leaching test result for slag

Element Leachate concentration
(mg/ 4)
Pb < 0.005
Cré* <0.02
Cd < 0.005
T-Hg <0.000 5
As < 0.005
Se < 0.005
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