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tor. When fluidization air is injected into the freeboard 
zone, the injection nozzles are generally arranged in the 
furnace circumferential direction. The key feature of 
the “OdySSEA” technology is that the effects of  this 
system are achieved by injection of the air into the fur-
nace from one direction. This equipment can be 
installed in the limited space (approximately 2.5×2.0 m) 
near the furnace, the cost of  the additional equipment 
is low, and installation is easy because as interference 
with the incidental equipment of the existing incinera-
tor is slight.

3.   Results of Demonstration Test

3.1   Overview of Demonstration System

 The demonstration system was installed at one of 
the four lines of  the Iriezaki Sludge Treatment Center 
in Kawasaki City. Table 1 shows the specification of 
the facility where the system was installed  2–4).

3.2   Results of High-efficiency Power Generation 
Technology

 Table 2 shows the results of  the high-efficiency 
power generation technology at the rated incineration 
amount (approximately 150 wet-t/d). The table also 
shows the operating results for the dehydrated cake 
with a low moisture content in spring, summer and 
autumn.
 Although the heat input to the incinerator varied 
due to seasonal changes in sludge properties such as 
the moisture content (73% to 76%), the amount of 
power generated by the “OdySSEA” system corre-
sponded to those changes, demonstrating that stable 

power generation operation is possible. Moreover, since 
the electric power output of  the plant exceeded the 
total power consumed by the incineration system and 
the power generating equipment regardless of  the sea-
son, complete electric energy self-sufficiency was con-
firmed in operation with dehydrated cake with a low 
moisture content (71% to 73%) 3). Complete electric 
energy self-sufficiency technology like this is the first 
such technology in the industry at a scale of 150 wet-t/
d of incineration of dehydrated cake.

3.3   Effect of Optimum Air Injection System

 Table 3 shows the measured results of  the N 2O and 
NOx emission concentration at the stack outlet. The 
emission concentrations were measured when the opti-
mum air injection system was operated during rated 
operation of  the incinerator, and when the injection 
system was stopped.
 It was found that operation of  the optimum air 
injection system simultaneously reduced the N 2O emis-
sion factor and the NOx emission concentration by 
more than 50% 4).

4.   Effect of Introduction of “OdySSEA” 
Technology as Global Warming 
Countermeasure

 Based on the results of  the demonstration operation 
described above, a trial calculation of  the energy con-

Table 3 Results of using Optimum Air Injection System

Optimum Air 
Injection System

Reduction 
rate 
 (%) 

Stop Operation

N 2O
Concentration ppm�12�%O 2 88 41

53
Emission factor kg�N 2O�wet�t 0.494 0.232

NOx Concentration ppm�12�%O 2 52 13 75

Table 2  Demonstration test results of high-efficiency power 
generation technologies in each season

Season SPR
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sumption reduction effect and the greenhouse gas 
emission reduction effect assuming introduction of the 
demonstration technology was carried out. The results 
of  the trial calculation energy consumption and GHG 
emissions under substantially the same conditions as in 
Table 1 are shown in Fig. 4 and Fig. 5, respectively.
 The results of  the trial calculation confirmed that a 
reduction of 98% in energy consumption and a reduc-
tion of  70% in GHG emissions are possible by intro-
duction of this technology.

5.   Conclusion

 This paper has presented an overview of  the two 
core technologies of  the JFE Sewage Sludge Incinera-
tion System with Power Generation (OdySSEA), that 
is, i) High-efficiency Power Generation Technology and 
ii) Optimum Air Injection System, together with the 
results of  a demonstration test.
 In addition to newly-constructed sludge incineration 
plants, this technology can also contribute to global 
warming countermeasures at existing incineration facil-
ities, where retrofitting was difficult, while also 
responding to the diverse needs of  local governments 
which can introduce this system.
 In October 2021, JFE Engineering received an order 
for the “Iriezaki General Sludge Center sewage sludge 
treatment system renewal and expansion project” from 
the Waterworks Bureau, City of  Kawasaki. The intro-
duction of the “OdySSEA” technology in this project is 
expected to contribute to a further reduction in green-
house gases.
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