FEEZ I ZE  Outline of the facilities

| FrTEH | Address | BB AR M THELAIX P B Nakajima, Suruga-ku, Shizuoka
| HthETE | Site area | #91,188m?(24mWX49.5mL)  About 1,188m* (24mWx49.5mL)
| SIRALEREE S | Sludge treatment capacity | 75t/BX1%51 75 t/day x 1 line
| EIRILIEE | Sludge treatment quantity | 24,000t/5 (%975t/8) 24,000 t/year (approx. 75 t/day)
KB R R Amount of carbonized
(B{E4) BUa 8 sewage sludge fuel (carbide) #91,362t/%F (%94.3¢/8) Approx. 1,362 t/year (approx. 4.3 t/day)

BERMEIRE B IMIR  Properties of raw material and product

IHE B REENE (BRAKT—%) | TABRRICEE (RIEY) | [SE]RR (FMNE)

Iltem Polymeric dehydrated cake | Carbonized sewage sludge fuel (carbide) | (Reference) Coal (from Australia)
EIKEY (wet) Moisture content % (wet) 76.0(71~81) 5.0 7
EEGEE (A7) % (dry) Volatile solids (combustible content) % (dry) 86.5(82.5~90.5) 50~60 89
SiIFEEE MJ/kg(dry)  Higher calorific value MJ/kg (dry) 19.6 13.1 29
{ERIFEE MJ/kg(dry)  Lower calorific value MJ/kg (dry) — 11.5~12.8 27

BRKBIRDMSEIEM Carbide from dewatered sludge
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Concerning the facilities for converting sewage sludge into fuel (carbonizing furnace)
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Since sewage sludge contains a large amount of moisture and organic substances, it is usually incinerated to reduce its volume, but this process produces
incineration ash. In contrast, in the facilities for converting sewage sludge into fuel in this treatment plant, sewage sludge is dried to reduce its volume, and
organic substances are used as coal (energy). Carbide can thus be reused as fuel for power generation. Utilizing the sewage as fuel also helps reduce
greenhouse gas emissions.

i Facility access

Fi A B
Sﬁﬁ?a:t‘l‘e!' N
: ®
‘u’ Shizuokaa’;efﬁet%tﬁug: s =
L e
Shizuoka City Hall
BN R © EAER
Shintori Elementary School @ Toyoda Junior High School
Te hi El EWTIJ\S%-:\*QI.
amachi Elementary Schoo
v
BAXEFTe SIARFER
Suruga ward office Takagatsu Junior Hid
®
B/ 28\
(%tzatoﬁisjh\iﬁear;emary School - ORBNEF
S Oya Elementary School
PV emE
L4 Minami Junior High School
v @ KERNZR Ozato-Higashi Elementary School
([ ]
E@lﬂlc W
83 || RSB o B/ Suruga Bay
a B Abekawa Station Nakajima Elementary School
13
o PSS MEtE 2 —
g - m*‘w.sz. A fid] / bt~
¥
Nakajima Junior High School Shizuoka City Nakajima Sewerage Treatment Plant
” T422-8046 AFRTELAXAE1711EH O
o RERNI 2R TEL 054(285)3469 FAX 054 (285)5499
Osada-Minami Elementary School .. ) )
1711-1 Nakajima, Suruga-ku, Shizuoka City, 422-8046
Tel: +81-54-285-3469 Fax: +81-54-285-5499
AR R

Shizuoka Prefecture

BiE FE Owner

RILIRICEKY) 55239]%73“1 h‘ﬁ'ﬂ'ﬁ“fﬂt XBMDTIH? How are greenhouse gases reduced in the carbonizing furnace?

PERIKVEPEFSNET, S5 BB L AR ERRDABRHELTHAT S LT ARBROEENRAZGEIR T ENTEET,

The amount of dinitrogen oxide (N20), which has a 310 times larger greenhouse gas effect than carbon dioxide, is reduced by far more than in an incineration
furnace. The major reasons include: only a small amount of nitrogen is transferred from sludge to exhaust gas by carbonization; and the nitrogen content that
has been transferred to the exhaust gas is burned completely to become nitrogen gas (N2) in a carbon burn-up cell, and therefore little N-O remains.
Furthermore, the produced carbide can be combusted as a fuel, reducing coal usage and hence the amount of coal-derived greenhouse gases.

sREH LT KER T KEER FKEES:

T420-0035 B HZEX-tREAT15F D1
TEL 054-270-9238 FAX 054-270-9241

Sewerage Facility Division, Sewerage Department, Water&Severage Bureau, Shizuoka City

15-1 Shichikencho, Aoi-ku, Shizuoka City, Shizuoka Prefecture, 420-0035, Japan
Tel: +81-54-270-9238 Fax: +81-54-270-9241

BM:EEt-E L Design, Construction WESMIFEIEE  Operation, Maintenance
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The manufacturing process (from when the sludge is placed in a dryer to when it is transferred to a carbide hopper) takes approximately nine hours. The
subsequent curing process takes about 24 hours, during which time the sludge is cooled down in the carbide hopper for curing before being transferred to a

power plant.
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TEL 03-6853-7300 T422-8046 FFEMELAXDE1711E#D1

TEL 054-289-1370 FAX 054-289-1371

Shizuoka Reborn Bio Co., Ltd.

(Contact information: Nakajima Sewerage Treatment Plant)

METAWATER Co., Ltd.

JR Kanda Manseibashi Building
1-25 Kanda Sudacho, Chiyoda-ku, Tokyo 101-0041

Tel: +81-3-6853-7300 1711-1 Nakajima, Suruga-ku, Shizuoka City, Shizuoka Prefecture, 422-8046, Japan

Tel: +81-54-289-1370 Fax: +81-54-289-1371
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Shizuoka City Nakajima Sewerage Treatment Plant
Facilities for Converting Sewage Sludge into Fuel
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City of Shizuoka
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This project encourages the use of sewage sludge as a resource, and helps reduce greenhouse gas emissions
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In this project, sewage sludge is carbonized in the facilities of the Shizuoka City Nakajima Sewerage Treatment Plant to produce carbonized sewage sludge fuel (carbide).

The entire output is used for multi-fuel combustion at a melting resource recycling facility, and as a carburizing agent at an steelmaking plant using electric furnaces.
‘The operation is performed by the Design-Build-Operate (DBO) system.
DBO: In the DBO system, a contract is concluded by assessing the design, build, and operation/maintenance of the facilities as a whole.

EEMHE Outline of the project

Hue Name BRmPEe bt 24— FRBEHMEIEE
Shizuoka City Nakajima Sewerage Treatment Plant Facilities for Converting Sewage Sludge into Fuel
OB RKFHMEIEERERET - 18T
1. Design and construction of facilities for converting sewage sludge into fuel

e e QB RBFHEIER DESS - MEFEIR
SREH Scope 2. Operation and maintenance of the facilities
Q&L =T KB R RICIF (RILH) DER - Fixk - Br5E
3. Purchase, transportation, and sale of carbonized sewage sludge fuel (carbide)
X84 —2—HASHHIZE 2013 F 11 B
Design and construction of the facilities: November 2013
EARNGTE E R 2013 F 12 A
Conclusion of basic agreement on fuel burning business: December 2013
WEEXDEXET « L 2013 £12 B~2016 £ 6 B
5 2 48PS T Design and construction of the facilities: December: December 2013 to June 2016
A& erm

(#24%) | (Ciroumstances) | sgmm) o>\ AR 2016 % 5 A
Established Shizuoka Reborn Bio Co., Ltd.: May 2016
EEn - HEFFEIREN.
TAERRACEK (RALH) SEEZM e 2017 F1 8
Operation and maintenance contract,
Signed sewage sludge carbonized fuel (carbide) sales contract: January 2017
HERXDESR « HEFFEIE 2017 1 B~ 2037 & 3 A (20 & 3 » A
Operation and maintenance of the facilities: January 2017 to March 2037 (20 years, 3 months)
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X Schematic drawing of the project
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Shizuoka City Nakajima
Sewerage Treatment Plant
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FRMEMEEE W DRN Outline of the facilities for converting sewage sludge into fuel
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Combustion facility
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Exhaust gas treatment facilities
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The heat of combustion gas is recovered
by the heat exchanger and is used as a
drying heat source for dewatered sludge.

Heat exchanger
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Carbon burn-up cell
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The pyrolysis gas is
burned completely at

the high temperature
of 900 °C
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Carbide is separated from
pyrolysis gas by centrifugal
force.
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Carbide recovery system
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Carbide dust collector
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Carbonizing furnace
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The dewatered sludge is steamed with fluid sand warmed
to 400 to 500 ° C, and becomes powder carbide and
pyrolysis gas (methane gas - hydrogen gas etc.).

Fiﬂﬁ?&ﬁ Carbonizing facilities
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Combustion exhaust gas
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The carbide is molded into

cylinders about 1-3 mm in
diameter
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Carbide hopper (20 m? x 2 units, 28 m? x 1 unit)
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Stores carbonized sewage sludge fuel (carbide) temporarily.
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Carbide cooling conveyor
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—] Carbide is stabilized
by cooling curing

and then shipped to
users.
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Carbide
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Carbide cooler (multi-tubular cooler)
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Carbonized sewage sludge fuel (carbide) is indirectly cooled to 45°C

or lower to ensure stability.
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Sludge storing hopper (115 m® x 1 unit)
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Temporarily store dewatered sludge that has been brought in.

Carbonizing furnace (circulating fluid-bed carbonizing furnace)
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The dried sludge is pyrolyzed at a temperature of 400°C-500°C,
turning into carbide.
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Burn-up cell (vertical cylindrical furnace)

RALFD SHEHIN DR N EH R B LU RIEFH R E L XE
E900CLl L BEEE2I LU LN B TS £ N20
HHELXERSEET,

Pyrolysis gas and dried exhaust gas discharged from the carbonizing

furnace are burnt for complete combustion at a gas temperature of
900°C or higher and retention time of 2 seconds or longer.
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Carbide transportation/storage facilities
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Carbonized sewage sludge fuel (carbide) is cooled in the cooling
conveyer, then stored to the storage hopper.
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Sludge dryer (rotating kiln with mixer)
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Sewage sludge is dried for about 1 hour/hours until its moisture content
becomes 15% while the hot air temperature is adjusted to about 480°C.
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The carbide powder is separated from the pyrolysis gas by
centrifugal force, and the carbide recovered from the base of the unit.
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Granulator (inclined rotating mixer)
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The carbide is molded into cylinders about 1-3 mm in diameter to
suppress the generation of dust.
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Central monitoring room
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Monitors and operates all the equipment in the facilities, supervising

the bringing in of dewatered sludge and discharge of carbonized
sewage sludge fuel (carbide).



