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Technologies Used for the High-efficiency Waste Power Generation Plant
with Advanced Fluidized-bed Incinerators
- Operating Status of the Hiratsuka-city ‘“Kankyoujigyou Center”’ (Environment Management Center) -

by Arihiro OKAMOTO

The Hiratsuka-city Kankyoujigyou Center (Environment management center) is a facility that was built based on a “design, build,
and operate” (DBO) scheme. This facility, whose period of operation is 20 years, has been operating steadily for the approximately 1.5
years since its completion and delivery in September 2013. It is equipped with fluidized-bed incinerators with a treatment capacity of
315 tons/day (105 tons/24 hours x 3 units). Taking advantage of the features of the fluidized-bed incinerators, the facility keeps the
fluctuations in transmitted power small while treating waste stably, thereby maximizing its functions as a green power plant.

This paper reports the operation conditions of the facility over the 1.5 years since its completion and the measures which are adopped

to the generated/transmitted power control.

Keywords: Fluidized-bed, Waste, Incinerator, Waste to Energy (WtE), Gross/Net thermal efficiency, Control of generated power, Control of trans-

mitted power
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Table 1 Amount of treated waste by each incinerator

2013 4 pg™! 2014 4 g2
FY2013 FY2014
JLPR FUL TR JUBLE S i H £
Amount of | Number of | Amount of | Number of
treated waste|days operated |treated waste |days operated
t/year day/year t/year day/year
iRk A
Whole 34235 182 70026 360
facility
AR
Train A 8597 99 22086 232
B%
Train B 13969 153 24010 245
C%
Train C 11669 124 23930 245

Y HEEBSETT T Y M

%1 2013/10 ~ 2014/3
%2 2014/4 ~ 2015/3
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Fig. 1 Amount of waste treated at the facility since start of
operation (Oct. 2013 to Mar. 2015)
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Fig. 2 Trend in gross thermal efficiency and
net thermal efficiency (daily average)
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Table 2 Annual power-related performance

2013 4F-JE 2014 41
FY2013 FY2014
kWh/t-Z & kWh/t-Z &
MWh kWh/t of MWh kWh/t of
waste waste

ZEE))
Power from grid 0 0 87 1

Kbt - FEE IR
Photovoltaic/ 2 0 3 0
emergency power

17376 508 35305 504
Generated power

P ) B

Plant consumption 5093 149 10523 150

Transmitted power 12286 359 24872 355

TR
Gross thermal 194% 19.8%
efficiency

IR
Net thermal 13.7% 14.0%
efficiency

T R B
Amount of heat 9417 kJ/kg 9149 kJ/kg
generated from waste

=8
ISt 17T 171°C

Ambient temperature
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Table 3 Annual material output and chemical use amount

2013 4E 1 2014 4FHE
FY2013 FY2014
kg/t-ZH kg/t-ZH
t kg/t of t kg/t of
waste waste
AR
Incombustibles 922 26.9 1998 28.5
IR O tz)
I Y Fly ash 2248 65.7 4611 65.8
Material (humidified)
output 7}
e = 124 3.6 216 3.1
Iron
TV

Aluminum 7 0.2 14 0.2
WK (YR

S i | Lime hydrate 57 1.7 117 1.7
Chemical | (for desalination)
use TrEZT (BiAEH)

amount Ammonia 60 1.8 106 L5
(for denitration)

S e RS C Rt L 72
The material output amount was measured at site
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Fig.3 Trends in boiler evaporation rate during evaporation control

- wwEeE L ... ...
T

Generated power control

Transmitted power control

——————————————————

I
I

1 R (FaLAfl)
| Transmitted power
\ (process value)
I

I

I

I

li PV |
v i v

PID i PID

S (70 2 l)
Generated power
(process value)

AFARA FHIE R E A
Set value of evaporation
rate of the boiler of Train A

| - o 7 s
e 5 S 5 - BARA FATE R ROE
| Computing [—>| Ivha—F g ha—F Set value of evaporation I
! 7| PID controller|, /., 1 gy | PID controller rate of the boiler of Train B | ! 1
AUTO/CAS

- —
CRIAFHIERBGEM |1
Set value of evaporation : !
1
1

Value set for controlling rate of the boiler of Train C

transmitted power

T S ;s

i
i
|
U RTERR R E Al
|
|
|

%PID (Proportional Integral Derivative)
H4 REREERWED S 2
Fig. 4 Logic for controlling generated/transmitted power
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Fig. 5 Trends in generated power and transmitted power
during power generation control (December 2013)
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Fig. 6 Trends in generated power and transmitted power
during power transmission control (August 2014)
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Fig. 7 Histogram showing differential ratio of transmitted power
during power transmission control
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