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Outline of Renovation Work

In order to restore aging facilities after
22 years of operation, the Asahi Plant
underwent large-scale renovation for 5
years from 1994 to 1999. Features of
renovation included.
(1) Utilization of existing buildings

Existing buildings were reinforced to
aim to new earthquake requirements
and are still being utilized to the fullest. in
order to install generator equipment, new
turbines and condenser were also
constructed.

Incineration equipment and building
equipment were also renewed.
(2) All required measure were taken
to protect the environment

The incineration equipment is centrally

SERTHEERSME]  Facilities before renovation
controlled and managed by computers for safe and efficient operation. Enhanced environmental protection was

as well as thor ing cc

devised by introducing state-of-the-art flue gas treatment
control of harmful sub includi

Dioxin, d while burning refuse.

Flue gas: Less than Criterion specified by the Air Pollution Control Law.

HE JETH5EE B iRME
Item Asahi Plant Control Target
ﬁ,:‘dfs{" 0.01g/m’N U 0.04g/m’N
BIEKTE
Hygrogznﬁchloride 30ppm LT 400mg/m*N(245ppm)
?ﬁffﬁ.?i? 20ppm T K f&E#25%] 17.990m*N/h(369ppm)
EREAEY
Nilfogeﬁ\ oxides 50ppm LT 8.197m*N/h(56ppm)
illkefSury 0.05mg/m°N LT —
3 o2 0.1 meN L
Ef:o;:in’r i -F 1ng-TEQ/m’N I
() : #fEE, BIRE12%RFEERL () ABERERT 2 20ICBELAHDTY,
Note: The numerical value indicate 12% oxygen concentration equivalent, and in parentheses are converted for comparison.
HE K D TFAKEEEIC L BREIEEBLT T, Drain: Less than Criterion specified by the Sewerage Law.
EBRENORE) © RS RERGIESC & 25 EEELI T ¢, Noise and Vibration: Less than Criterion specified by the Noise Control Law.
= [ EBRIEZSIC LA RMIEEFELT Y, Odor: Less than Criterion specified by the Offensive Odor Control Law.
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(3) Efficient use of excess-heat

In addition to utilizing thermal energy generated by incinerating refuse
which is recovered and used as a heat source for the plant and other Excess-Heat
Utilization Facilities (Asahi Swimming Pool and Fukuju-So), a new Steam
Turbine Generator (9,000 kW) was installed to supply electricity to each of the
facilities in the plant. Surplus electricity is sold to an electric power company.

18# 3 - lB7—JL Fukuju-So and Asahi Swimming Pool
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Filtering Reactor
(Bag Filter)

This device removes Hydrogen
chloride and Sulfur Oxides
(HCI,S0x) by injecting chemi-
" cals (slaked lime and special
reaction premotor) together
with dust contained in flue gas.
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Ash Extractor / Ash Conveyor (Vibration Conveyor)
Incineration ash is quenched with water and conveyed to the ash pit.
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Steam Turbine Generator

Steam generated in the boiler is used for generating electric power.
The maximum output is 9,000 kW, equivalent to consumption by
approx. 21,000 households (assuming 300 kWh/month/ household).
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De-NOx Catalyst Reactor
Nitrogen oxides are removed by injecting aqueous ammonia into the flue
gas and through catalysis.
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Ash Pit / Ash Crane
The crane picks up ash
temporarily stored in the
ash pit and automatically
loads the ash on ash trans-
port trucks.

@ ETEKEE
EJY—EVDSOHRETZLERL. KICRUTEEFALEY.
Steam Condenser

Steam from the turbine is converted back into water through
condensation and then recirculated.
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Truck Scale

Weighs refuse collected by refuse trucks.
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Platform | Refuse Dumping Door

After a refuse truck is weighed, it releases refuse into the refuse pit. The
Refuse Dumping Door opens automatically when a truck stops in front of it.
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Refuse Pit / Refuse Crane
Refuse is temporarily stored in the pit; then the crane picks it up

and

automatically loads it into the charging hopper at the furnace inlet.
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Boiler

A boiler recovers thermal energy to generate steam.

This also serves to cool flue gas.
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Stoker

An automatic combustion device controls the quantity of refuse being fed
into the stoker where the refuse is fully incinerated.
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Central Control Room

Plant equipment such as the Incinerator and Turbine-Generator is
automatically operated by computers for start-up, shutdown and normal
operation. Operators are able to control remotely whole of the
incineration plant operation management by LCD monitors.
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1P DEGER R M —DIF (EEILF35EK) (1) Incinerator:

Site Area: Approx. 55,722m?
Construction Period: ~ September 1994 to March 1999
Total Budget: Approx. 27.3 billion yen
Buildings
(1) Plant Building (Reuse of existing building)
Structure: Steel framed reinforced concrete structure with partial steel framed

structure and reinforced concrete structure
6 stories above ground and 4 stories underground
Total Floor Area: ~ Approx. 10,783 m2
(2) Turbine Generator Building (New)
Structure: Steel framed reinforced concrete structure with partial reinforced
concrete structure
4 stories above ground
Total Floor Area:  Approx. 2,008 m2
(3) Steam Condenser Building (New)
Structure: Steel framed reinforced concrete structure with partial steel frame structure
3 stories above ground
Total Floor Area:  Approx. 770 m2
(4) Plant Management Office (New)
Structure: Steel framed structure
3 stories above ground
Total Floor Area:  Approx. 2,003 m2
(5) Waste Collection Management Office Building (Partly utilizing the existing building)
Structure: Reinforced concrete structure
2 stories above ground
Total Floor Area:  Approx. 1,822 m2
(6) Waste Water Treatment Plant Building (New)
Structure: Reinforced concrete structure
2 stories above ground and 1 story underground
Total Floor Area:  Approx. 466 m2
(7) Stack (New)

Structure: External Cylinder Reinforced concrete construction
Internal Cylinder ~ Steel plate construction. Three stack bundled type
Height: 100 m
(8) Other

Truck Scale Buildings
Auxiliary Boiler Building, Storage for Hazardous Materials, Storage for Truck Parts
Total Floor Area:  Approx. 247 m2

Basic Design and Ci Work: Plant Construction Section of Facility Department
at Environmental Services Bureau, City of Yokohama

Architectural Design: Tohata Conslruchon Co,, le

Design and Work E: ion of | i i Heavy Industries, Ltd.
Construction Work Execution: Sh\ITIIZU Watanabe Construction Consortium

Electrical Work Shinden Co., Ltd.

Air conditioning i ion, Work Osawa Industries Co., Ltd.
Plumbing Work Execution: Nippo Indusmes Co Ltd.

Elevator ion Work E Electric Corp.

Fully continuous combustion stoker-type furnace
(Mitsubishi-Martin reverse feeder type)

5 B 11,340kJ/kg
%* #  9,660kJ/kg
B 6,300kJ/kg

&
AT - BEATRAAERYKES 15— GF)
% R B BK97.2v/h(32.4t/h-EX3H) (2) Boiler:
ASREN &S 3.43MPa
it 270MPa

(&
&= _L BE 300C<;&éﬂ2§.‘ﬂm)
ELUAR: PBRECAF NTT711%) 3H)
MiEﬁZ% 85 213,960m’nh
(71,320m’n/h- 5 X 3£)
HZARE  EAE #150C
ROAIEE © RELNIE (& X > b+5EH)

NG U ATREND L NT

DEREKE—EY (1K)

ASUKE  EM® 71.33th
ZRESH  ®A 245MPa
REHH HA  9,000kW

& % HE SkEaL U — ME
AfE  SHRE3 EEST
=& 100m

#
% # & : 540t/ B (180t/H - % x3 )
# B

LA ZAGIRBARASEE (G.1.S.)154kV 2E#R

Incinerator Capacity: 540 ton/day (180 ton/day-unit X 3units)

Design Calorie: High 11,340 kd/kg
Mean 9,660 kJ/kg
Low 6,300 kJ/kg

Single furnace type 2-drum natural circulation boiler (3 units)
Steam generation:  Max. 97.2 ton/hour (32.4ton/hour - unit X 3units)
Steam pressure:  Max. 3.43 MPa
Nor. 2.70 MPa
(at super heater outlet)
Steam temperature Nor. 300°C(at super heater outlet)
(3) Dust Collector: Filtering Reactor (Bag Filter)(3 units)
Flue gas quantity Max. 213,960m*n/hour (71,320m*n/hour - unit X 3units)
Gas temperature  Nor. Approx. 150°C
(4) Fly Ash Treatment System: Stabilizing treatment (cement + chemicals)
(5) Ash Conveyor: Balancing-type vibration conveyor
(6) Initial Power Receiving System: Gas insulated switch (G.1.S.) 154kV X 2 lines
(7) Steam Turbine: Condensing turbine X 1 unit
Steam flow rate  71.33 ton/hour
Steam pressure  Nor. 2.45MPa
Power output Max. 9,000 kW

(8) Stack: External cylinder  Reinforced concrete construction
Internal cylinder  Steel plate construction. Three stack bundled type
Height 100m
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Condenser Building

O SHEESE  O— RBILR (THA 0tX2E., 20tX2E, KA 30t X 1E) -oooeeee 73
Truck Scale: Load cell type (scale for refuse 30ton X2 units, 20ton X 2 units, scale for ash 30 ton X 1unit) 5 units

O AT =Y, BART—U T T T2 eeverrreerrnneereniiniiiii 1%
Platform, Platform Air Curtain 1 units
O CHEY MEAE HESFSEEMAEN (WY VEV IRy TRRTE ) 65
Refuse Dumping Door: Hydraulic-driven butterfly type (with dumping box X 1 unit) 6 units
%E’Jy-\—; \yg ..................................................................... ]E

Electric motor-driven shutter 1 unit

O TEIME - SHED ABITE QUBEES] B7.51/5h - reeeerrerrrreriii . 158
Shredder: Hydraulic shearing type Processing capacity 37.5 ton/5 hour 1 unit

O CTHE W R 05, TOOMSB: e 250E|
Refuse Pit: Approx. 5,100 m? 2 section

O CHOL—Y HERBRN A —0/\Ty MIRHETI V-2 EREES4A4Lt 28

Refuse Crane: Overhead traveling crane with hydraulic fork bucket Rated load 5.44 ton 2 units
@D BARYIC . ZETIVF U B2 TMS v, 3
Charging Hopper: Mitsubishi-Martin type Effective volume 27 m? 3 units
OMBREE: J4—4 =2 FIURTv I v (VT T 14— RAR)
Combustion System: Feeder; Mitsubishi-Martin type pusher (soft-feed type)
AN=hZEVIVF RS QUEEEH 180t/24 h-B  NHEF@ERE 30.63m® 13F--3E
Stoker:Mitsubishi-Martin reverse feeder Processing capacity 180 ton/24 hour-unit Grate area 30.63 m? 13 stage 3 units
oUrAh0-35 =&Y ILF VR
Clinker Roller: Mitsubishi-Martin type
O BRERB . IS F T A AT 35
Burner: Nozzle-mixing type gas burner 3 units
O FHAERE(FDF) | EEE B TAREE T — TR - vvvvvrrrrrrmmnmi 35

Forced Draft Fan (F.D.F.): Single-suction horizontal turbo direct coupled to electric motor type

[E2 (capacity)915m?3/min.(20T) 650 mm Ag 150 kW 1,500 rpm

O BEXTEFHIE (SAH) : RFF =T rrrrrrreeeeeiii 35
Steam Air Heater (S.A.H.): Bare tube type 3 units

GEERE #9200 m

Heat transfer area  Approx. 200 m?

IEE (FRKX) 4.62X105%J/h
Heat exchanger capacity (Max) 4.62X 108 kJ/hour

Refuse Crane
Operation Room

}
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BART—Y
Platform

R
Shredder System Room L t’”’_. ﬁ
Plant Building

® KA S5— BFR _RBABREKER,S— (T /7Y, B2eE)
Boiler: Single furnace type 2-drum natural circulation boiler (with economizer and super heater)

EEEB(FKX)324t/h-B EJEN(ES)3.43MPa

Evaporation (max.) 32.4 ton/hour-unit Steam pressure (max.)3.34 MPa

RS LAHOEKHES 2.94MPa RS AHOETURE 234.5T

Steam pressure at drum outlet 2.94 MPa  Steam temperature at drum outlet 234.5°C

BEEEHORKES 2.70MPa

Steam pressure at super heater outlet 2.70 MPa
BHGEHOZTUREE 300T

Steam temperature at super heater outlet 300°C

O FEERITIE | AS U BRI weveeveerrerrreaeenseenit ettt

Quenching Reaction Chamber: Slurry Spray type

O 2BRECARNTT4ILT)  ERRE/INT T« )5 (BARE)71,320mN/h- -

Filtering Reactor (Bag Filter): Indoor bag filter (flue gas treatment capacity) 71,320 m3n/hour - unit
AXEE EH #150C
Gas temperature Nor. Approx. 150°C

O BHZAEBMEAE (GRH.) : T4 VFa—TF
Flue Gas Reheater (G.R.H.): Fin tube type Heat transfer area Approx. 640 m?

RiaEE (FrK) 4.87 X 10%dJ/h
Heat exchange capacity (max.) 4.87 X 108 kJ/hour

@ H%Eﬁ%ﬁ : ﬂﬂﬁiﬁﬁ:ﬁiﬁ ...........................................................................

De-Nox Catalyst Reactor: Catalytic deoxidation type

® ESEEEE (I.D.F.) | BRI ERERTTGAMEE S —TRT G eereeeereereeeeeeeens

Induced Draft Fan (I.D.F.): Double-suction horizontal turbo direct coupled to electric motor type
JE|. = (capacity) 2,260 m¥/min (205°C) 720 mm Aq 450 kW 1,000 rpm
O EERES
Silencer for Flue
© ER : #HEVoU— NS, HIRE 3EESTE
Stack: Reinforced concrete construction (external cylinder) Steel plate construction.
Three stack bundled type (internal cylinder) Height 100 m
@ SEEXE | BBEMER

High Pressure Steam Receiver: Horizontal cylinder type Max. pressure  3.43 MPa

{Eg&ﬁ*ﬁ *"J 640m2 ..............

%‘3 1 Oom ...........................

%E—Ejj 843'\/”:)8 ..........................................

3 units
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Central Control Room [l Data-processing Room | | - L
& | S|

v 1 i3

B EE % == Switchboard Panel Room
R

Emergency Power |l Marchinery Room

Generator Room

Hh Rk ]
Underground Water Tank E

E R
Stack
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Steam Turbine Generator: Condensing turbine
ATURE T 71.33t/h
Steam flow rate 71.33 ton/hour
H7 =K 9,000kW 6,600V 50Hz 1,500rpm
Output: Max. 9,000 kW 6,600V 50 Hz 1,500 rpm
Y—EVAOERTESN 2.45MPa #ik/EF 0.3ata

Steam pressure at turbine inlet 2.45 MPa Outlet pressure 0.3 ata

@ ZEUEKES | saHZ25I  138.6X 10°%J/h
Steam Condenser: Forced air cool type  138.6 X 10° kJ/hour

@ EEZRXE | HEAER &SEH 0.78Mpa

Low Pressure Steam Receiver: Horizontal cylinder type Max. pressure 0.78 MPa

@ ?Ezkgyg . ﬁm*ﬁ%%g*ﬁﬁm%ﬁg (Xj__yl_/x) '|5m3 ..............................

Condensate Tank: Welded steel plate construction cylinder (stainless steel) with 15 m? effective volume

O PSR  BEIMBA TU—F QUBKE B T4/ N

Deaerator: Steam-heating spray type Water-treatment rate Max. 74 ton/hour

@ PUAHES | SETILF AHEENT FERERTREFL) -voververrerreereeeeeanens

Ash Extractor: Mitsubishi-Martin reciprocating motion type (semi- wet ash extracting type)

@ ROAINRT NS ATHREN IS /N7 e vveeerenensntnsinttinttiiiteititeteaas

Ash Conveyor: Balancing-type vibration conveyor

@ TREW R ] 1,32BIM3 vveeererrneeeer e

Ash Pit: Approx. 1,326 m®
@ WO U—r CEERERI S LY TNy MIRAETIL—Y EiREE 3.6t

Ash Crane: Overhead traveling crane with hydraulic clam-shell bucket Rated load 3.6 ton

) FRINESHEEED  SEZSIET BES) 0BT/ N
Fly-Ash Air Transfer System: Compressed air transfer type  Capacity 0.6 ton/hour

@ RIVVERE : LECIE(TAY S+ ZF) 0N 4,122kg/h (FAK)

Fly-Ash Treatment System: Stabilizing treatment (cement + chemicals) Treatment capacity 4,122 kg/hour (dust)

B WIBFTE W I 1 T OOMIB: ccvvvvvenreeeereemmmii ettt

Treated Ash Pit: Approx. 100 m3
@ BEKE !
Demineralizer: Semi-dry type + Dry type

@ REERE - A AMERFHEA=RE (G.1.S)

Initial Power Receiving System: Gas Insulated Switchgear (G.1.S.) 154kV X2 lines

@ EEEEEE | B KIBETIIS - vvveeerrrrreeerrrre e e

Refuse Truck- Washing System: Automatic water spray type

MEBETE G BETE o vvee e
154KV 2 [E - vvvreeeerreneeeesnnnnnes
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