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Two Pillars of JS’ R&D Strategy

JS New Tech

Implementation Program

B-DASH Project

JS New Tech
implementation Program,
started in 2011, aims to
encourage the
introduction of new
technologies in the
contract projects based
on the application by
developers.

As of June 2022, the
program has registered
45 new technologies and
has introduced 20
technologies from the
program to 120 contract
projects.

JS has been engaged in B-
DASH (Breakthrough by
Dynamic Approach in
Sewage High Technology)
Project collaborating with
private enterprises and
municipalities.

Joining in B-DASH Project
promotes the adoption of
demonstrated
technologies by utilizing
published guidelines.

As of June 2022, the
Project has

adopted 25 projects JS
joins, and 23 have been
completed.
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Wastewater treatment

Feedforward aeration control by ammonia
sensor

Aeration control device consisting of ammonia
meter and control panel

Dual DO control for oxidation ditch (OD)
process

Energy-saving MBR system using ceramic flat
membranes

Energy-saving MBR system using thin PVDF
hollow fiber membranes

High-speed filtration system: an alternative to
primary sedimentation tank system

Carrier-added activated sludge process (LINPOR
process)

Inclined plate sedimentation and separation
device for a final settling tank

Temporary wastewater treatment unit using
single tank MBR and high-rate coagulation
settling system

Vertical screw screen with crushing/
dewatering functions

Rapid up-flow moving bed filtration

Disk-type multi-filament filter fabric filtration
equipment

Stormwater Control

Flow rate and water level fluctuation-adaptive
horizontal submersible pump

Naw Tarcrkh lnanmnlarmsaonnrntEaxiam Deacr-ma

As of June 2022

Nissin Electric Co., Ltd.

Kobelco Eco-Solutions Co., Ltd.

Kochi University,
Maezawa Industries, Inc.

MEIDENSHA CORPORATION

Mitsubishi Chemical Aqua
Solutions Co., Ltd.,

Swing Engineering Corporation,
Mitsubishi Kakoki Kaisha, Ltd.

METAWATER Co., Ltd.

NISHIHARA Environment Co., Ltd.

Sekisui Aqua Systems Co., Ltd.

Hitachi Plant Services Co., Ltd.

Sumitomo Heavy Industries
Environment Co., Ltd.

TAKUMA CO., LTD.

METAWATER Co., Ltd.
Maezawa Industries, Inc.

ISHIGAKI COMPANY, LTD.
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New Tech Implementation Program
2/3

As of June 2022
Dewatering
B e prss 5P S e SHIGAK COMPANY 1T 2
Type 4 rotary pressure dewatering device  Tomoe Engineering Co., Ltd. 23
Down-sized belt press dewatering device  Tsukishima Kikai Co., Ltd. 24
'Iv'\)/li)ﬁ rizf;:\;\; F()jrsiz dewatering device AMCON INC. 55
Conanced et e dewsterg U waTen o, i 2
Enhan.ced hard-to-de:water §Iudge- Hokuryo Co., Ltd. - 7
adaptive SP dewatering device Kobelco Eco-Solutions Co., Ltd.
Type 3 screw press dewatering device ISHIGAKI COMPANY, LTD. 28
Type 3 rotary pressure dewatering device  Tomoe Engineering Co., Ltd. 29

Sewage-derived fiber utilization system ISHIGAKI COMPANY, LTD. 30
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Steel digestion tank using injection
nozzles

Packaged steel plate digestion tank

High-performance anaerobic digestion
system with thermal hydrolysis unit

Anammox
Nitrogen removal using ANAMMOX

Power generation

Power generation system using step grate
stoker furnace

Incineration, fuelization

Multi-layer fluidized incinerator

Advanced two-stage incinerator
(Circulating fluidized bed)

Bubble generation two-stage fluidized
incinerator

Multi-stage bubbling fluidized bed
incineration system with optimized
combustion control

Two-stage combustion type swirling
fluidized bed furnace

Flow turbine: energy-saving supercharged
blowing system for fluid bed furnace

Sludge fuelization using a carbonization
furnace with an electric heating screw

Sludge property fluctuation-adaptive
steam drying system

Now Tach Imanlarmmoantatiarnm Dreracrams

As of June 2022

JFE Engineering, FUSO Corporation

Kobelco Eco-Solutions Co., Ltd.

Mitsubishi Kakoki Kaisha, Ltd.

TAKUMA CO., LTD.,
METAWATER Co., Ltd.

TAKUMA CO., LTD.

Bureau of Sewerage, Tokyo
Metropolitan Government,
METAWATER Co., Ltd.

Kobelco Eco-Solutions Co., Ltd.

Kobelco Eco-Solutions Co., Ltd.
Mitsubishi Heavy Industries
Environmental & Chemical
Engineering Co., Ltd.

Swing Engineering Corporation

METAWATER Co., Ltd.
KUBOTA Corporation.

Kobelco Eco-Solutions Co., Ltd.

Swing Engineering Corporation
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2011-12
Guideline
published

2012-13
Guideline
published

2013-14
Guideline
published

2013
Guideline
published

2014-15
Guideline
published

2014-15
Guideline
published

2014-15
Guideline
published

2015-16
Guideline
published

2016-17
Guideline
published

B-DASH Project 1/3

Demonstration study of energy management system using intensive solid-
liquid separation technology

METAWATER Co., Ltd., and JS

Demonstration of highly efficient nitrogen removal through the fixed-bed
anammox process

Kumamoto City, JS, and TAKUMA CO., LTD.

Demonstration of electricity generation system from sewage biomass
source

Wakayama City, JS, Kyoto University, NISHIHARA Environment Co., Ltd.,
and TAKUMA CO., LTD.

Demonstration of the efficient sewer management system using advanced
image-recognition technology

Funabashi City, JS, and NEC Corporation

Demonstration of new sewage treatment technology using circulation and
no-aeration

Kochi City, Kochi University, JS, and METAWATER Co., Ltd.

Demonstration of an energy-saving sewage treatment system using high-
efficient solid-liquid separation technology and dual dissolved oxygen
control technology

Maezawa Industries, Inc., ISHIGAKI COMPANY, LTD., JS, and Saitama
Prefecture

Demonstration of efficient sewage treatment control using process control
and remote diagnosis with ICT

Toshiba Corporation, JS, Fukuoka Prefecture, and Center for Sewage
Management of Fukuoka

Demonstration of a microalgae cultivation system with carbon dioxide
captured from digestion gas in the sewage treatment plant

Toshiba Corporation, euglena Co.,Ltd., Nikkan Tokushu Co., Ltd., Nihon
Suido Consultants Co., Ltd., JS, and Saga City

Demonstration on sewage sludge conversion to fertilizer/fuel with
dehydration and drying system

Tsukishima Kikai Co., Ltd., Sun Eco Thermal Co., Ltd., JS, Kanuma City, and
Kanuma City Agriculture Public Corporation

As of June 2022

Name of the Project / Implementer
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B-DASH Project 2/3

Demonstration of flow fluctuation-adaptive wastewater treatment
2016-17  technology using DHS system

Guideline  sANK| ENGINEERING CO., LTD., Tohoku University, National Institute of 59
published  Technology, Kagawa College, National Institute of Technology, Kochi
College, JS, and Susaki City

Demonstration of wastewater treatment technology using special fiber

2016-17  carriers for excess sludge reduction
Guideline : : °0
published IHI Plant Services Corporation, TEIJIN FRONTIER CO., LTD., JS, and Tatsuno

Town

Feasibility study on the practical application of hydrogen production
2016-17 system by salinity difference between treated wastewater and seawater g4

Completed o )
Yamaguchi University, SEIKO ELECTRIC CO., LTD., and JS

2017-18 Demonstration of treatment performance improvement technology for
Guideline final settling tanks o

published  METAWATER Co., Ltd., JS, and Matsumoto City

Demonstration project for the practical use of local energy production
2017-18  and local consumption technology with a high-efficiency anaerobic

Completed digestion system 63

Mitsubishi Kakoki Kaisha, Ltd., Kyushu University, JS, and Karatsu City

Demonstration of the practical application of power generation type

2017-18  sewage Sludge Incineration Technology for Greenhouse Gas Reduction 64
Completed

JFE Engineering Corporation, JS, and Kawasaki City
Demonstration of diagnosis technologies applied for conditions of
deteriorated sewage treatment utilities using vibration data sensing and

2015-19  pig data analysis 65

Completed : : : : : :
Water Agency Inc., NEC Corporation, Asahi Kasei Engineering Corporation,

JS, Moriya City, and Hidaka City

Demonstration on comprehensive gradual sewer diagnosis system using
2018-19 ICT

Completed 66

Clearwater OSAKA Corporation, JS, and Osaka City

2018-20  Feasibility study on the Al-based operation management support
FS technology for wastewater treatment 67

completed  YASKAWA Electric Corporation, Maezawa Industries, Inc., and JS



B-DASH Project 3/3

As of June 2022

Name of the Project / Implementer

Demonstration project on the efficient energy utilization technology

2018-19  using high-solids anaerobic digestion and energy-saving biogas
Guideline  purification 68

published
Kobelco Eco-Solutions, Co., Ltd, JS, and Fuji City

Demonstration of the practical application of underground cavities

2015-17  detection with a towing vehicle 69

Completed
Kawasaki Geological Engineering Co., Ltd., JS, and Funabashi City

Demonstration project for advanced wastewater treatment technology

2019-20  in single tank nitrification denitrification process using ICT and Al control 70

Completed
METAWATER Co., Ltd., JS, and Machida city

Feasibility study on the practical application of Al-based sewer diagnosis

2020 system
FS 71
Completed OKUMURA CORPORATION, JS, Saitama City, Funabashi City, Fukui City,

Fujisawa City, and JUST Ltd.

Feasibility study on the practical application of screening technologies of
2020-21  underground radar survey vehicle system and Al-based cavity detection

FS system 72

Completed
KAWASAKI GEOLOGICAL ENGINEERING CO., LTD., and JS

*Guideline: National Institute for Land and Infrastructure Management (NILM) has published
Technology Introduction Guidelines for B-DASH Project. The Guidelines describing the
summary of B-DASH technology facilitates their adoption.
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Feedforward Aeration Control by Ammonia Sensor

Developers: Nissin Electric Co., Ltd.

Two ammonia meters in a reactor automatically control the\
aeration according to the inflow nitrogen load and nitrification
status to save energy by reducing the air volume and stabilize the
\treated water quality (ex. NH4-N concentration) at the same time. y
v Feed-forward (FF) control by NH4-N inflow loads
= Real-time tracking of inflow nitrogen load variations

v Feedback (FB) correction based on the deviation from the target NH4-N
concentration in the rear part of the reactor

= Stabilize the NH4-N concentration in the treated water

FB :
FF control FF air volume )—»— Augoir:a ic correction EB correction
— contro volume ‘Adi

+Control supply air volume based Adjust supply air volume to

on the NH4-N inflow load faie the Gitter pAE NI I

I
1 ] 2 the t:
oot e M | = o e i
concentration and inflow volume Inflow load e v N intiny o e sl ronvant
l
) 2 ™ First part Latter part !
g & 4 NHa-N meter NHa -N meter &
1 4 — =7/
_8 L 7/ | .4 7
T e by r
i [Facilities] | el /
* Two ammonia meters | - ) =" Final settling tank
- * Operation support Pr;mag settling tank 4 4 4 3 s
. device(PC)
|+ Control panel with PT i Reactor Air volurﬁrﬁﬁcontrol ’
! v

(Some conventional

' con:rjr]o! panels can be Flowmeterofretumstudge
1 use |

Blower

Needs

* Energy-saving blowers

* Stable NH4-N concentration for treated wastewater
Benefits

* Reduce blowing air volume by 10% for constant DO control
* Stabilize NH4-N concentration at low levels

*Assuming that the system is an activated sludge process facility that promotes
nitrification. However, the OD process is excluded.




Aeration Control Device Consisting of Ammonia

Meter and Control Panel

Developers: Kobelco Eco-Solutions Co.,Ltd.

" An ammonia meter and a DO meter installed in the reaction tank
control airflow to automatically adjust the target DO concentration
according to the nitrification status, to achieve both energy saving
by reducing airflow and stabilization of treated water quality (such

. as NH4-N concentration).

J

Vv Feedback Control of Air volume based on NH4-N concentration

measurements at later stages of the reactor=>Variable OD control with two

stage PID COHtFOl* *PID control: a basic, general-purpose feedback control in which the input value is controlled by
three elements: the deviation of the output value from the target value and its integration and

derivative
NHa4 control panel

Air vo‘ume adjustment
valve controller

*New addition

NHa4 control ese
Control a target value of DO @ """""""""" > NHadata <) argFN\mue
concentration/fluctuation of b ! PID
NH4-N "TTTTTTTi control

Constant DO control

Control air volume to be a target

value of DO

C meter -

*Existing DO
meter is usable

M

r
]

>

i iTargetvalue:

rAirvolumei._ _Target value of)
data ) 1910 '

I . PID
1 control

1L _airvolume_ 1
i ITarget value of!
o I
*>» airvolume
Lvaive opening i

" 4

——— gy -

0000 0000 00 OO0 o000 [

0 000 0 0 00 0 0 00 o0 00 :

: uoool 0000 0000 0000 \::x\

_‘{& L L 111 11 [ |

Typical flow chart of a reactor Aé'rvoiu'me‘
a;us}ment

valve

Needs

e Energy saving of blower

e Stable NH,-N concentration for treated wastewater
*Assuming that the system is an activated sludge process facility that promotes nitrification. However,

the OD process is excluded.

Benefits

e Energy saving by reducing air flow rate
= 10% or more against constant DO control

e Stabilize NH,-N concentration of treated effluent
= low concentration of 0.5-1.0mg/L
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Dual DO Control System for OD Process

Developers: Kochi University, Maezawa Industries, Inc.

" The automatic control system individually controls aeration volume
and circulation flow rate to stabilize the gradient of DO
concentration. This mechanism solidly creating aerobic and anoxic
zones makes treatment stable and reduces electric power
kconmnnpﬁon.

J

Increase of oxygen
a consumption by increase
. of inflow load

*
*
.

Favorable DO gradient

Anoxic zone

Dual DO control
increases aeration
: volume and

........ E......... oo, .: circulating ianOW

DO1 DO2
Flow-down distance from aeration device

Blower for |,/ ":"-_v
rotation DO scale

control #1
A I
H 1
" 1
i 1
i 1
1 \ 4
Stabilize concentration Water flow

gradient of DO —-—> generator

Water flow generator
(vertical)

Needs

* Accelerate energy saving at retrofit of the existing OD process

* Avoid facilities’ expansion according to the increase of the inflow load
Benefits

e Generate stable quality treated effluent adaptable to nutrients removal
e Reduce power consumption by 30% against vertical OD process
e Reduce LCC by the enhanced treatment performance*

*Depending on the specific inflow conditions
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Energy-saving MBR System Using Ceramic Flat

Membrane

Developers: MEIDENSHA CORPORATION

Membrane cleaning with alumina-based inorganic membranes,
ceramic flat membranes, and optimization of operations to achieve
energy savings by reducing aeration volume and dealing with inflow

fluctuations

ow diagram of energy-saving MIBR

@ Reducing air volume for membrane surface cleaning .
Influent after Stirrer Membrane unit
screening fF . .
® Circulation Filtration Backwash W
| — Q — == _pun]p Q - .i.pump Q - [} 0@7’1
| ]
_ | |
-
1 I Treated water =
e ] | tank IS
: Chemical 8
! tank N
| %)
! T
.J
'y Chemlcal injection pump

Anoxic tank Aerobic tank

BIower D 720mm\

® Reducing e srioue ® Respanding o the inflow
Y fluctuation

Blower

arlousceanlng ecnniques

_J

Filtrate

Ceramic flat membrane Ceramic flat membrane Ceramic flat membrane

ash Air for aeration
Decompose o

|
= *‘ Chemical
\v, g ¥
hsce = S ~
Q wate - gh .@
Air for tlon cleaning Clogging materlals Clogging materials Clogging materials

Needs

* Energy saving

* Responding to temporary inflow increases due to rainfall, etc.

Benefits

* Combining various cleaning techniques reduces aeration rate for cleaning
* Optimized operating conditions of MLSS and DO control reduce auxiliary

diffused air rate
* Temporary raising of the flux can respond to inflow fluctuations
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Energy Saving MBR Using Novel PVDF Hollow Fiber

Membranes

Developers: Mitsubishi Chemical Aqua Solutions Co., Ltd., Swing Engineering
Corporation, Mitsubishi Kakoki Kaisha, Ltd.

" The system adopts (i)PVDF* hollow fiber membranes with small
diameter (high packing density), (ii)a low air-flow membrane
aeration system, and (iii)an auxiliary aeration system with superfine
air bubble diffusers. This new MBR system enables energy-saving,
\cost-reduction, and adaptability to inflow fluctuation. )

*PVDF : Polyvinylidene Difluoride

[ Reduced diameter (0.D.) of membranes (2.8- ]

Membrane unit using - Novel PYOF hollaw filer >1.65mm) increases unit packing density by 1.6 times.

membrane” and “Low airflow membrane aeration diffuser”

Scope of the system
r ***** .Hish ﬂu* O — —
I # Reducing air flow for membrane washing
# Peak flux operation
|
; Blower for Blower for
| Mixes biology membrane aeratiol
|
I Primary settling tank
Grit
I“ﬂue“t_’chamber | = /;\ - » Effluent
: Fine screen ool f,l“ﬁb’a“e 1
- i g iltration pump 1
| —= I
; Aerobic tank
I hemical cleaning svster!]
| P Auxiliary ultrafine aeration f/F'\' G\l > Excess sludge
Pritharylsludge pump # Reducing air flow for H B
supplemental aeration Internal circulation Excess sludge pump |
| pump | .
| » Primary sludge
————————————————————————————— -l
*Coagulant addition facilities are required for phosphorus removal.
Needs

* MBR with energy and cost savings
* MBR responding to the temporary inflow fluctuation

Benefits

* Energy-saving by air-flow rate reduction (0.4kWh/m?3 or less)

* Fewer numbers of membrane units reduce initial cost and membrane
replacement cost

* High adaptability to inflow fluctuation by peak flux operation

13




High-speed Filtration System: Alternative to Primary

Sedimentation Tank System

Developers: METAWATER Co., Ltd.

A high-speed filtration system using special filter carriers is an
alternative to a first sedimentation tank. It can increase treatment
capacity, improve removability of SS and floating BOD, save space,
reduce cost reduction, and adapt to inflow increase at rain*.

*In the combined or separated sewerage system, if the designed wastewater inflow rate in the rain is set up.

Air compressor T

Influent
Simple treatment in rain at

combined sewerage system

Back\'\t’gmdfain To chlorine mixing basin
Highspeed .
backwash ¥ 'Y ﬂ To reaction tank
equipmept | | { i
9 D)) cHiuon,
!J — J_!_J effluent
Filtration tank
Backwash
drain
Supernatant
-’ = Filtration process Backwash process
— ‘Backwash drain
|thickening tank
: jusvi e -—.— Water level difference
Raw sludge To sludge , . ! N ¥ oy e
treatment process é: ; war e | s §
Adjustment water channel ——* ¢ 3 -‘_5.' 5 Air
Media layer T § - "-__'.. | § o Air wash valve
- pollutant /
Highspeed backwash 1 cnash ) r'
. . equmme-nt _ E“
Windmill shaped : Ml To backwash
Special media o . * Natural flow discharges captured
* Floating filter media capture materials
SS and foreign substances  « Filtration can continue in other ponds
during cleaning
Needs

* Enhance treatment performance at retrofit of a first settling tank
* Energy utilization of sewage sludge by digestion gas power generation
* Response to inflow water increase at rain

Benefits
* Space-saving, construction cost reduction by increasing treatment capacity

* Improve energy recycle efficiency by more raw sludge with rich digestion gas
* High removability of impurities compared to simple sedimentation

treatment
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Carrier Added Activated Sludge Process

(LINPOR Process)

Developers: NISHIHARA Environment Co., Ltd.

(Supplied immobilized carrier (LINPOR cube) enables highly\
concentration of activated sludge and reduction of SS loadings to a
final settling tank. Applicable to the inflow increase of the

conventional activated sludge (CAS) process, and nutrients removal
- without expansion

J

Inflow increase-adaptive model

Circulation of nitrified
Scope of application. liquor and return of carrier

CAS process

Final settling tank
|

Primary
effluent

Nutrients removal-adaptive model Return sludge

Scope of application: Circulation of nit{]fied_liquor and return
Modified Ludzack-Ettinger el Final settling

process, A2O Process
DN

Primary
- ~ effluent
] -
— ﬁ

O~ 2
, Anaerobic Anoxic Aerobic tank |
15 year old’ LINPOR cube and | tank tank

carrier separation device
12mm*12mm*15mm, polyurethane
requires no fine-mesh carrier A0 Process
separator that is easily clogged

tank
[

= —
f—

# Effluent

Return sludge !

Excess sludge

Needs

* Dealing with temporary inflow increase with no additional wastewater
treatment facilities

Benefits

* Inflow increase-adaptive model handles 150% increase in treated water at
CAS process without additional reactor and final settling tank

* Nutrients removal-adaptive model works with no additional facilities. For
new construction, its compact reaction tank enables space-saving

15



Inclined Plate Sedimentation and Separation Device

for Final Settling Tank

Developers: Sekisui Aqua Systems Co., Ltd.

Multiple inclined plates enlarge the settling area and improve the
treatment performance of the existing final settling tanks with low

costs
Overflow trough E
verflow troug Treated

= — - —
L‘“ _____ q_—————h_ --------- ‘: Water

‘\
NN \ .>." \ ..' Y
. b b V. .

Baffle board in
the inflow section

Inclined plate sedimentation
& separation device

After installation
(SS removability improved)

Needs

* Utilize the existing facilities to deal with the inflow increase
* Sufficient performance for final settling tanks

Benefits

* Improve SS removal performance with a simple mechanism

* Enable cost reduction for retrofit, remodel to nutrients removal, inflow
fluctuation-adaptive, etc.
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Temporary Wastewater Treatment Unit Using Single

Tank MBR and High-rate Coagulation Settling System

Developers: Hitachi Plant Services Co., Ltd.

" Portable wastewater treatment unit for temporary treatment using |
single tank MBR and/or high-rate coagulation settling (HS) unit with
steel plate. Enable stable, low-cost wastewater treatment during the
construction period of small-scale WWTP

¥ Concurrently use HS unit to apply Continuous operation

to hourly fluctuation of sewage

inflow Mrl-

Needs

* Need retrofit while having only one tank of a wastewater treatment facility

* Need continuous wastewater treatment performance during retrofitting
works, and temporary wastewater treatment at the time of disasters

Benefits

* Secure wastewater treatment performance and treated water quality with
no additional trains or tanks

* Can reduce in construction period, footprint, and costs for temporary
treatment facilities

L J
Single tank MBR unit High-rate coaqulation settling unit
with daily maximum capacity of 300m?3 with hourly maximum capacity of 500m3/day
Chemical injection device _oj' — Polymer coagulant e
(for membrane washing) Effluent Mo sand
Inflow — j @ 0 > recovery device
£ Memhrane;iunit Membrang mﬂums“m o °
| Auxiliary diffuser "‘—’i ,‘
1 i ? I I ,\A,v\?nv A LEfﬂuem
L? Inclined tube settling device
) 0 Aerobic operation P‘_c:B' | ;:, —
- Anoxic operation i _ p
e A cten, P crition
pump
Immersion type single tank MBR can switch  High-rate coagulation settling unit using micro sand
aerobic/anoxic operation depending on pH simplifies O&M by coagulant (inorganic + polymer)
inside a tank and recover alkalinity with no  addition with fixed quantity and adoption of inclined
pH conditioner. tube settling device.
Peak sewage flow
Treatment flowchart 4 Treated water
. , f=== -
¥¢ Continuously operate single tank I .
MBR unit with excellent quality of ! et
effluent 1 |ction _I‘
|
|
|
|

e ."r-,

~ | Treated water

Single tank MBR
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Vertical Screw Screen with Crushing/Dewatering

Functions

Developers: Sumitomo Heavy Industries Environment Co., Ltd.

Integrate removing, washing and dewatering functions of screen
residues to a compact unit, Crushing function massively reduces the
generation of screen residues

Scope of
application:
Separate system

A conventional
o screen unit
& T remains 50kg
screen residues

per day
s 7 1/20 or less!
screen residues per day
(Conventional collector) Including
- dewatering effects

Crushin s - A
& T . The new screen
units remains

1.5kg screen
residues per day

screen residues per
week (New collector)

screenings g 3 0
remova
= ITTI[E
sidue ) 2B
Conventional crusher  Newly adopted fragment ¢ eMovVa

with screen  capturing/conveying device

Needs
* Space saving and efficient removal of screen residues at the same time
Benefits

 Significant screen residues reduction system requires no subsequent facilities
like a hopper and reduces costs for construction and screen residues disposal

* Compact facilities improve maintainability
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Rapid Up-flow Moving Bed Filtration

Developer: TAKUMA CO., LTD.

! Rapid Up-flow Moving Bed Filtration removes suspended solids (SS)
from treated wastewater stably and speedy

.
Design filtration rate and SS concentration Optimized configuration of
Conventional| High-speed sand filtration filtration sand enables high-
f.lsa”q ADesign | B Design speed/stable treatment,
litration | specification | specification Applicable to retrofit using
Daily 300 m/day | 450 m/per | 650 m/per existing facilities
maximum or less day or less | day or less
Maximum per| 450 m/day | 700 m/per | 1000m/per
hour or less day or less | day or less
Air
Raw water SS g ;
; 20mg/L 10mg/L Separator & B&fﬂEPIpE
Filtrate SS
concentration Smg/L —Holding trough
Shutter weir Inflow conduit ,E,Lﬂ-‘ggee \Evpgs]:.g;ater
separator .
Holding throug

—Filter media washer
—Elutriated grid
—Filter layer surface

Inflow conduit

Pressure-

__ Effluer
adjusting tank ]

Leading-in pipe

Pipe gallery Filter bed

Yl -
4 =
i T
Water moves up -

<. .o~Rawwater
i .} *| dispersing device

¥ 7~Dirty sand goes down

Elutriation pipe

ilter bed Sand filter bed surfacir“ pmp e
Configuration of multi-module reinforced concrete Configuration of high-speed
structure (for large-scale WWTP) sand filtration unit

Needs
* Space saving and existing facilities' utilization at retrofit or update
Benefits

* High speed system reduces required filtration area and compacts facilities
* Compact facilities saves space, energy, and construction costs
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Disk-type Multi-filament Filter Fabric Filtration

Equipment

Developer: METAWATER Co., Ltd., Maezawa Industries, Inc.

Disk shaped filament filter cloth filtration system removes

suspended solids (SS) from secondary effluent.

Structure
Filtration tank Discharge tank

Disks

Backwash |
Shoe

Backwash
Solids Pump

Backwash Valve Filter cloth
surface

Design filtration rate and
SS

Parameter This system

Maximum 300m/day or

daily less
Hourly 400m/day or
maximum less
30mg/L or

Raw water SS
less

Filtrate SS 5mg/L or less

Treatment flow diagram

-

Disk @ Disk I_

P

CHIIIR

o—?!!l

Backwash shoe
Backwash shoe 1—

wash| Backwash
v;,vve solids pump

3 ‘ ...":::1:-_
.
To backwash

solids pump

=P _ Filtrate flow === @ Elutriate flow ====Pp : Disk rotation

=
|
=

BACKWASHMODE ~ 8
WREE—F

Backwash shoe and backwash pump
suck SS accumulating at filter cloth.

Needs

* Space-saving in the time of reconstruction of the existing rapid filtration
facilities

* Cost-saving utilizing existing facilities

Benefits

* A larger filtration area per footprint than the conventional system achieves

space saving.

* Gravity filtration functioned with the efficient intermittent washing function

enables energy saving

20



Flow Rate And Water Level Fluctuation-adaptive
Horizontal Submersible Pump

Developers: Ishigaki Company Ltd.

Horizontal submergible pump that enables full speed operation not
depending on the water level

Provide stable operation for the various driving situation including
low water level and water level fluctuation

Smooth transition between each operation mode. Rapid discharge at emergency.

Water flow

Idling operation Max-discharge operation Air/water operation Standby operation

Discharge the mixture of air and

water. Discharge volume varies

depending on the water |evel of
the suction side.

Ready for localized downpour Extend total head from 5m to 9m
= Expand application

Wait for inflowing. Preceding Same discharging operation

No discharge operation.
standby condition. as the conventional pumps.

A timer stops a pump after a
set time elapses.

Overflow water level

b ALY Flexible enough .
Sy Egpcliga;L\fAlrgg High pump head

Runoffstarting Water leye|
Inflow &=

Total head (m)
(9]

> Low pump head
Start discharge at low water level :

and hold down water level All speed/water level-adaptive
—>Flexible to rapid inflow horizontal submersible pump :5

0.08 Pump discharge (m3/s) 3

Pump gate style

Fixed style
(with gate)

(no gate)

Setting example

Needs

* Rapid improvement of space-saving rainwater pumping stations
Benefits

* Reduce flooding damage against a rapid increase in inflows

* Easy operation setting

* Require no inverter to reduce construction cost and LCC
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Developer: ISHIGAKI COMPANY, LTD.
Enhanced thickening section of the conventional press-in SP
dewatering device requires no separate thickening device and
achieves direct dewatering system which reduces LCC and return

water load
Inflow =i - qm_) —s Disinfection
3 Discharge
TR t rtl

Scope of .. —_—
application: ! _ i

: | Mechanical || No thickening processis |
unthickened ! — thickener ‘ requﬁgh i

mixed sludge

Storage tank for
unthickened
mixed sludge

Dewatered
sludge

Type 4 dehydrator has the 5 to 6 times larger filtration area of thickening part than that of Type 3
QOuter cylinder screen

[ Thickening part | / Cleaningips
,/’/—

|C|eaning water: >0

iCoagulated sludge |

Outer cylinder screen

part

Screw axis

Thickener effluent
Inorganic coagulant

In case of two
coagulants
(optional)

Cleaning water

Presser

(Pressure plate)

Cleaning pipe

[ Filtrate I EDewatered s!udge__i

1
[ Press-in part |

Needs

* Avoid retrofitting thickening device

* Reduce return water load (phosphorus and SS) from sludge treatment
Benefits

* Simple system with no thickening facilities reduces LCC

* Improved SS recovery rate

* Short retention time inhibits a putrefaction and release of phosphorus, and
reduces return water load.
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Developer: Tomoe Engineering Co., Ltd.

Thickening and dewatering parts enable unified coagulation,
thickening, and dewatering processes. The device achieves low
water content of sludge by efficient thickening and dewatering of

unthickened or low concentrated™ mixed raw sludge. *TS: 0.5-1.5%
e Flocculation Thickening | Type 4 Rotary Pressure | e
‘;’ tank tank Dewatering Device \
(] O H 1
- g Dewatering part |
! High polymer coagulant . I (Rotary_ pressure !
e - 11 dewatering device) |
Elnorganic.coagulant s Thickened sludge//‘:-.-,-.. E
i (polyferric sulfate) g withof3% . 1 i
| concentration /| i
| Sewage _' : N i
| sludge ] Washing i} i
: = water Thickener !
l Compressed _ - effluent :
! : air A e — 1 i
! Inorganic L e | it i
: coagulant = 1 |
i reaction tank S e i
\ | - : I Operation priorit of water |
\  Oneortwo coagulants Thickened sludge | contentrateor filtration
\ process is selectable f oy rate is selectable !
. pump .Y Y

R Thickening part |----=======uu- B | Dewatering part |

Scope of application: Mixed raw sludge (CAS process)

e Thicken and dewater low-concentrated sludge of 1.5% or below with a low chemical
injection rate and power
* A maximum of six points lower water content rate™! than the conventional technology*?

*1: Two coagulants and water content rate-first operation *2: Granulation refining facility + belt press dewatering device
Needs *Dewatering performance varies depending on sludge properties. Ask JS for details

* Efficient dewatering of low-concentrated sludge
* Retrofitting the dewatering system combined granulation/refining facilities
and a dewatering device

Benefits

* Low chemical injection and low water content of sludge reduce running costs

* Reducing consumption of coagulant, supplemental fuel for combustion, and
electric power to reduce CO2 emissions
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Developer: Tsukishima Kikai Co., Ltd.

The belt press dewatering device, which is improved filtration speed
by combining a thickening section with a high concentration
adaptive feeder, achieves downsizing and a small footprint

Poly ferric sulfate).i

Only digested sludge and
the two-stage coagulant
addition system)

I Polymer coagulant/

| Raw sludge >

DSBP
Thickening part Dewatering part
.............. -
Coagulation Vertical filtration dehydrator
: mixing tank II]__ m thlckener
} ] a
>~ | d—bi——T
'l e 3 High
Thlckened sludge Poly fernc . | concentration- &7 H
Polymer mixer withdrawal pump sul‘fate ' adaptive feeder
mixer :

(only digested sludge and the two-: .
stage coagulantaddttlon system} ;

Thickening section

Dewatering section

| |
4600 4600 '
7000 * T 7000 I‘ibf)u .

3
"Dewatered
‘" Sludge

High concentration-adaptive feeder |

Down sized dewatering device works for limited space

| | Unable to expand
| I T
i i !

High- High- High-
efficiency BP efficiency BP efficiency BP
of 3m width of 3m width of 3m width

High-
efficiency BP
of 3m width

High-
efficiency BP
of 3m width

i i
i .

|
4600 4600
! 7000 ! 00
>

Work with: mixed sludge and digested sludge generated from CAS process with two-

coagulants injection

*Dewatering performance varies depending on sludge properties. Ask JS for details

Needs

Adding or retrofitting dewatering device at a limited space

Benefits

Down sizing of dewatering device and space saving
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Developers: AMCON INC.
The new dewatering device having additional functions to the
conventional machine dewatering sludge directly withdrawn from

OD tanks improves dewatering performance and works with CAS
sludge

Coagulant
mixing tank
Cylinder Unit ) e Service
= : sludge DEH water
<= Inorganic coagulant ~ Washing shower
@ ; polymer coagulant
@™ : Fijtrate Dewatering Inorganic
screw coagulant
Dewatered cake 7
\ " Polymer
r ] coagulant
i <=
Return to X
inflaw Thickener
<@ ‘ 1 Sludge
Filtrate | storage tank

: Sludge

=i
= : Polymer coagulant New ”thickener”
=
@

Coagulant : Concentrated filtrate

mixing tank

T ”ﬁ*: Thickener W
» -
'}

To Cylinder
Unit

=

Meesrrerenk @ ™A coagulant mixing tank has a simple
thickener having disks with small gaps.
The thickener dewaters flocked sludge by
discharging its water content from the

disk gaps to thicken it.

y U'GM

Selicil o o | f Scope of application: withdrawn sludge from OD
e ] tanks or machine thickening mixed sludge

Return

]
‘ -
@

Filtratetank | = 2 s &

Other new features: 1. Automatic control: constant rate of treatment, prevent damages

caused by abnormal pressures, 2. New dewatering screw: improved shape and an

enhanced dewatering performance. 3. New fixed ring: sludge discharge without taking out

dewatering screw at sludge clogging.

Needs

* Enhance treatment performance than the conventional multiple disk type
SP1 dewatering device

* Use multiple disk type SP dewatering device for CAS sludge, which already
has good achievements for OD sludge

Benefits
* Reduce footprint and LCC by the treatment performance improvement
» Stable dewatering performance against fluctuation of sludge concentration
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Developers: METAWATER Co., Ltd.

Newly developed functions added to primary dewatering section of
the conventional high efficiency belt press dewatering device
improve dewatering performance for hard-to-dewater sludge and
reduces the dose of inorganic coagulant

dewatering roller

-

l  PTTONATN s i i i o s s s st i e s i -
l!' dewatering b
i section Second—lstage Consolidation !
! addition device :
E ; R'Tbb|e SCrew _  Polyferric sulfide 1 kG ravity | i r polymer
reliminary / thickening zone
: dewatering zone2 : :l [[ sludge
—‘{ I I
Preliminary Yk
1
I
I
]

1
1
I
I
i
\

- ——— - - ———— S S S S

W High

Volume concentrationj
reduction (Volume %

reduction) |

Ultra-low-
speed 2 i

dewaterin Upper
E dg\iatering cloth

—)I 3 e * /‘, i

Lower ‘¥
dewatering cloth A~ — Dewatered
4 ) cake
*._ | Secondary - > ;
| dewatering |TTTT T
section Scope of application: anaerobic digested sludge (CAS

@ Primary dewatering section: process + Mechanical thickening)

Gravity thickening—>Inject/mix inorganic coagulant—>Preliminary dewatering
=>» Achieve high concentration of sludge (volume reduction)

@ Secondary dewatering section:
Volume reduction(high concentration) super low speed (long-term) dewatering
=» Achieve lowering water content of sludge

Needs

* Need better dewatering performance of hard-to-dewater sludge while
reducing inorganic agents dosing

Benefits

* Reduce water content rate of dewatered cake to reduce sludge generation
and their disposal costs

* Reduce inorganic agents (polyferric sulfate) dosing
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Developers: Hokuryo Co.,Ltd., Kobelco Eco-Solutions Co., Ltd.

Achieve proper coagulation and dewatering performance required
for a good floc formation. Improve the dewatering performance
against hard-to-dewater sludge with low power. Reduce greenhouse
gas emissions

Proper flocculation 1.High|y EfﬁCient tWO-Stage
flocculation

High concentration thickener
*No required for high Efficiency Single Stage Coagulation

High concentration by pre-

Polymer coagplant
41 |
I

Secondary hlgh perfo\rmanr.e_ﬂncmlatm:. _____

Polymer coagulant A :
’ -] thickening and secondary |
Primary flocculator Secondary high performance ‘L @ 7 flocculation 5
\ _ . flocculator ! \:
. 454 CL i ¢ High concentration thickeneri
- ]
Sludge ! i
)
peimary - [/ ]/ [u}
flocculator | Inorganic coagulant
|
i

I Optimized flocculation I
I_I

” ) -

Dehydratof hopper )

| |

! I

[E Dehydrator = i

¥ |

Dehydrator Dewatered Non-press in s]udge'
cake supply from hopper

Dehydration providing proper power to flocs

2. Highly efficient single-stage flocculation

No high concentration thickener is required
High dewatering performance for mixed sludge, which is relatively easily
dewatered, with no high concentration thickener

Scope of application: mixed sludge and anaerobic digested sludge generated from CAS
process + mechanical thickening
*Dewatering performance varies depending on sludge properties. Ask JS for details

Needs
Achieve low water content rate even for hard-to-dewater sludge

Benefits
The dehydration of hard-to-dewater sludge and mixed sludge with low power
reduces power consumption and sludge generation
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Developers: ISHIGAKI COMPANY, LTD.

The conventional screw press (SP) dewatering device has built-in
thicken and dewatering device inside its body. Type 3 SP dewatering
device has independent thickening and dewatering parts. This
configuration improves dewatering performance of hard-to-dewater
sludge and reduces sludge generation

Constant flow
Concentration of aggregated sludge
/ .
Screw blade Thicken-i-ﬁg . QOuter cylinder screen
Screw axis \L J/ Cleaning pipe Long term
e [ LB
| Cleaning water }A = Outer cylinder screen dewaterlng

4
Coagulated sludge % .

/‘Thickener effluent
b
\\I \
|

Inorganic coagulant

Screw axis

Presser
(Pressure plate)

Dewatering

|

In case of two coagulants
(optional) .
N

i Cleaning water

Cleaning pipe

High packing ‘== Press-in Filtrate D";‘E‘Laégéed.
fraction part T

Scope of application: thickened sludge including mixed sludge, anaerobic digested sludge,
excess sludge, etc.

Needs

* Further dewatering performance than the conventional SP2 dewatering
device

* Adopt a dewatering device with many achievements and know-how
Benefits

* Enable water content reduction of hard-to-dewater sludge. Reduce sludge
generation and disposal costs

* The independent thickening section improves treatment stability against the
fluctuation of sludge property
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Developers: Tomoe Engineering Co., Ltd.

Type 3 maintaining Type 2’ functions of simple structure, light-
weight, space-saving, closed structure, and water-saving has
additional features of electric osmosis and after-adding of polyferric
sulfate achieve a low water content

Electric conduction N After-adding of polyferric sulfate .
Reduce water content rate by 2 points : Reduce water content rate by 3 points

o © _~g — =
g Iil BC power supply
el cota til | i After-adding of
: polyferric sulfate

(Inside double

Metal filter discs (cathode) Metal filter discs (cathode) : cmgu‘at-’on‘-
; agulation)

Encapsulated water

Moderately destroyed
coagulationflocks ¢

"+ After-added polyferric sulfate facilitates discharge of
encapsulated water inside coagulation flock and :

dehydration

Combination of electric conduction and after-adding of polyferric sulfate

= The inside electrode and water are positively charged
while metal filter discs are negatively charged.

* Electricity conduction helps positively charged water
to move to outside of filters and dehydration. i

2 Reductions of water . Reduce water content rate by 5 points
content rate are compared : —

values with type 2
dewatering device

Scope of application:

: —— : mixed sludge from
: After-adding of : CAS process b
ép?lv?:eriic sulfate powersuppiy] mecﬁanical !

: (Inside double : . .

| _coagulation) & Wemmmms < thickening

Needs

While having favorable features of a rotary press dewatering device, achieve
further low water content rate

Benefits
Reduce sludge disposal costs and LCC by lower water content
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Developers: ISHIGAKI COMPANY, LTD.

Captured/added sewage-derived fiber that primary sludge includes
improves dewatering performance. The system reduces the water
content of sludge, chemical injection rate, load to the subsequent
process facilities, and costs.

Influent—g
T Return sludge
Cleanmg water
| (e.g.Second treated water)
Raw | Recovery aid
rima Coagulant aid Excess sludge
F;| udgg Recycle unit || {Coag ) g
M Washing drain
Return v LT . h 4
water Mechanical
thickener —> To return water
In the case of separation
Gravity - and thickening
thickener M

¥ 1. Sludge
> b S —> Transport
Sludge stkorage ___dehydrator .
tan :

. Scope of application

Scope of application: WWTP with a primary settling tank

Especially, benefit WWTPs that need to reduce disposal costs for hard-to-dewater
anaerobic digested sludge or mixed sludge with significant property changes

Needs

* Improve dewatering performance even for hard-to-dewater sludge
* Achieve dewatering treatment with no expensive coagulants
Benefits

* Cost reduction for subsequent sludge treatment and disposal

* Chemical cost reduction by reducing injection rate of polymer coagulant or
change to inexpensive chemicals
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Carrier-Filled High-Speed Methane Fermentation

Developers: METAWATER . Co., Ltd.

Carrier filling, a stainless steel plate digestion tank and the control of
digestion inhibition decrease digestion periods, reduce construction
costs, and achieve a stable fermentation

= ocose

{ Beneficial use of }
igestion gas 2
® Boiler

L] guto fuel

Use for power
Gas holder | genera?tion

a8pn|s Alewd

Ajddns 1amod

Primary sludge

e |

HEREW GE{E B IR

Garbage | :
collection I [l Garbage § |\ . i liz

1o gl E ® Fuel cell,

; -~ , Gas engine

Pulverizer & T ] ' generator

. Carrier-filled digester !
*High temperature 1o dewatering
digestion process

Needs

* Integrate local biomass

* Efficient digestion treatment and increase digestion gas yields

Benefits

* Equal or higher sludge decomposition rate and digestion gas yield with
shorter retention time of 1/2 to 1/6 than the conventional mesophilic
digestion

* A smaller digestion tank than the conventional system reduces costs

* Adaptable to a load fluctuation. Enable a mixing treatment with other
biomass.

* An automatic fermentation control such as NH4-N concentration and
charging load eliminates ammonia inhibition.
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Diestion System

Developers: Tsukishima Kikai Co., Ltd.

High filterability with “micro pressure filtration” increases sludge
concentration, reduces digestion tank volume, secures utilizable
digestion gas yields and reduces costs for construction and O&M.

. )

Primary settling tank Reactor Final settling tank
1y & s T SEne Effluent

Return sludge y
@ ‘Mechanical thickening

Excess sludge

Removing debris
| it l Scope of technology

A | Less than TS 4%
Thickened excess sludge 4
Primarysludge | . e
(TS 0.3-1.3%) == i Digestion gas s 3=
; Sy LY ]
= ' Thickene A?g;’; l_-. F
Filtrate (Return water) = d P q__l Warm water B
= | pﬁ'"&%g/ Digestion gas utilization
5 | {Tg g facilities such as power

Cone bottom steel generation

| E

! i

1

i i

i be digester*

| E bed TS 3.0-3.5% Digestion sludge

i (MMl High concentration- . ; ; TS 3-3.5% i
: I : thickened High concentration To dewatering
Wl Noegravity | . _adaptive sludge transfer mesophilic > process

! thickening ' Filtration/thickener pump digestion

1 !

* An impeller stirrer is a highl
concentration-adaptive mode /

L

Outlet

of
Filtrate
B level filtrate

The small pressure difference in/out of the screen

The weak pressure on sludge prevents clogging B e
caused by the cake layer after flocculation  difference

. . aegs . . Disch b

*The digestion facilities is only applicable to a cone filtration thickening o

bottom steel plate digestion tank registered on New Tech | ©nly by liauid level
Implementation Program. Stirrers should be high

concentration-adaptive models.

*Appllcat|on to other digestion tanks except mentioned

above requires consideration

Outlet of
thickened
sludge

Scope of application : WWTPs adoptlng separate filtration

Needs
* Reduce the required capacity of a new digestion tank and space-saving

Benefits

* The concentration of primary sludge is controllable at any level

* Digestion tank’s capacity, the heating calorific value, and facilities’ electric
consumption are reducible by reducing supplied sludge to the tank

* Improve solid’s recovery rate in the primary sludge’s thickening process
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Cone-bottom Steel Plate Digestion Tank

Developers: Tsukishima Kikai Co., Ltd.

A digestion tank made of steel plate reduces construction period. Its
cone-bottom shape enables efficient discharge of suspended solids
and energy-saving

ﬁone-bottom steel plata P l
digestion tank a -

* Aggregate suspended solids

* Cone-bottom shape prevents
settling

* Sludge is taken out from the ‘. ‘

T g

e L H R TR

bottom effectively. The
digestion tank has a horizontal .
withdraw pipe while the
conventional tank has an
upward pipe for sludge

Com\rAnIc!Ehrg\A'/‘alarngithdraw pipe

&orizontal withdraw pipe

*The digestion tank has 35 years’ dura
with proper management, including
anticorrosion coating.

Scope of application: primary/excess sludge, human waste, septic tank sludge, and
biomass such as food waste

Needs

» Start using digestion gas early by reducing the construction period of the
digestion tank

Benefits

» steel plate made tank body reduces the construction period

* Effective withdraw of suspended solids and settling control enable easy
maintenance

* Impeller-type stirrers and automatic control of sludge circulation pump by
accurate temperature measurement achieve significant energy saving
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Developer: Ishigaki Company Ltd.

The new steel plate digestion tank has a four-divided pit structure
bottom. The structure enables efficient discharge of inside sediment
with withdrawing of digested sludge.

Stable control against

temperature differences

The digestion tank achieves energy
saving by controlling the stirring rate
of the impeller stirrers, which detects
the temperature difference inside the
tank.

Four-divided pit structure

The bottom of the digestion tank has
a structure of divided four sections.
Each side of the pit has an appropriate
slope to collect and withdraw the
settled sludge, reducing sediment
efficiently.

Scope of application: Primary sludge, Excess sludge
*The new digestion tank applies to mesophilic digestion

*Appropriate maintenance such as anti-corrosive coating secures tank bodies’ service
life for 35 years

* Dewatering performance varies depending on sludge properties. Ask JS for details.

Needs

* Use digestion gas as soon as possible by reducing the construction period of
the digestion tank

Benefits

* The steel plate digestion tank body requires a less construction period than a
concrete body digestion tank.

* Impeller-type stirrers and stable control against temperature differences
achieve energy saving for O&M.

* Efficient discharge of sediment and sediment prevention make maintenance
easy.
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Steel Plate Digestion Tank Using Injection Nozzles

Developers: JFE Engineering, FUSO Corporation

Steel plate and sediment removal structures achieve shortening
construction periods and energy-saving.

Sediment
removal nozzle
/ -r

Scope of application:
sewage sludge (primary/excess sludge)

*Mesophilic digestion
*The tank body has a service life of 35 years with appropriate maintenance,
including corrosion control coating.

Needs * Dewatering performance varies depending on sludge properties. Ask JS for details.

* Use digestion gas as soon as possible by reducing the construction period of
the digestion tank

Benefits

* The digestion tank body made of steel plate can reduce the construction
period

* Impeller-type agitators save energy
* Efficient flow and discharge of sediment make maintenance easy
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Packaged Steel Plate Digestion Tank

Developers: Kobelco Eco-Solutions Co., Ltd.

( .
A steel plate body and sensors’ operation support enable a
reduction of construction period, flexibility to a project master plan
. and stable fermentation

Observation| [Ultrasonic sensor for]
window board thickness
measuring

Ammonia Insert
e velocity
meter

Thermometer jiEEEam RS
1 1

Thermometer [§-
2

Thermometer
3

gaEE {{{fs (08

Sediment
sensor

Medium temperature digestion

Tank body has 20 years' service life

- flexible to reconsidering of project plan

» Good maintenance including anti-corrosion coati
can extend service life of tank body 35 years

Scope of application: primary/excess sludge, human waste, septic tank sludge, and biomass

\ A7

Needs

 Start using digestion gas early by reducing the construction period of the
digestion tank

Benefits

* A steel plate digestion tank tank body reduces the construction period

* Impeller stirrers save energy consumption

* Various sensors visualizing the inside of a digestion tank enable an early
detection of change or anomaly in operations
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8
Thermal Hydrolysis Unit

Developers: Mitsubishi Kakoki Kaisha, Ltd.

fThe system thermally reforms sludge into easy decomposable\
organic matter and returns it to a digestion tank. It increases gas
generation, shorten digestion periods and reduces sludge volume by
- the improvement of dewatering performance

J

PV \Vastewater

water = N CE I EL P - Treated water

Digestion gas Power generation
Gas purification

G ENEEssEEEEEEEEEnsEnEnaEd e s SN ENEENRNEE gEsman
]

Sludge

Solubilized
sludge Solubilization
160-170°C facility boiler for

heating
Digester
°SIudge transport
35-40°C d
. p-Dewatered . Recycle
Dewatering sludge for green
farm, etc.

Return water

Needs

* Solubilization treatment with the equivalent energy to the conventional
digestion heating

* Apply to the existing digestion facilities with compact equipment

* Accept local biomass to WWTP to improve its power self-sufficiency

Benefits

* The increased organic matter decomposition rate increases digestion gas

generation by 10-30% and reduces sludge generation to 1/2 to 2/3. The
utilization of generated gas makes profits and reduces sludge disposal costs
* A shorter digestion period of 15 days, 20-30 days of the conventional

process, makes smaller facilities than the traditional anaerobic digestion
process
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Nitrogen Removal Using ANAMMOX

Developers: TAKUMA CO., LTD., and METAWATER Co., Ltd.

digested sludge using ANAMMOX

Organic
anammox < matter® ANAMMO

denitrification X requires
no organic
— matter
_NH, [N NO, 7m

[ Energy saving & low-cost nitrogen removal of filtrate in anaerobic}

ANNAMOX nitrification

enables
reduction of ﬁ
aeration ) . .
Mechanism of nitrogen conversion
r———{Bypass) __

] 1
j——— - 1
, Pre- _: ! Nitritation |W | ANAMMOX
_>| treatment —|-> Reactor |
Drocoss i Reactor
' I # l_

Treatment flowchart of nitrogen removal technology using ANAMMOX

v

juaniys

juanjuj

Needs

* Anaerobic digestion system needs the separate treatment facilities for return
water

* Adopt an anaerobic digestion process for sludge treatment.

* Accept biomass from outside.

Benefits
* Reduce utility costs and greenhouse gas emission
* Improve treated effluent quality of WWTPs using anaerobic digestion process
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Power Generation System
Using Step Grate Stoker Furnace

Developers: TAKUMA CO., LTD.

The combined system of low water content technology, step grate
stoker furnace and waste heat boiler, and steam-electric generator
requiring no auxiliary fuel achieves self-sustaining electric system.

Example of electric generation system flowchart

*Direct Low water e .
combustion=| contentsludge == ============ I Elarse%tece%n;%%s“t;gg c}eocnhgﬂl)c;\gsvH
Drying 1 > PS
incineration=> | Dewatered cake ! guidelines.
Dryer :
I
||
I For domestic use
To boiler through I
condensate tank : o
-‘:
: Steam S
Exhaust gas i electric s
" I generator | @
treatment .o ot | | ‘ o
§ 0 heat boiler - o/
Utilize - —
steam |

Induced draft fan

Steam header .

— / ’ @ Binary generator
QD — L =" Ashbunker To boiler through

condensate tank

Combustion air fan  Step grate stoker furnace

OW PO onsumption, 1o O on, amount of steam and low temperature heat

stable self-sustaining combustion, less fixation

Needs

* Power self-sufficiency inside the facility

* Use no supplemental fuel

Benefits

* Lower power consumption & N20 emissions than the conventional bubbling
fluidized bed incinerator (high-temperature combustion) contribute to a
reduction in greenhouse gas emissions for the entire system

* Facilities above a specific scale can self-sufficient energy with generated
electricity

* Self-sustaining combustion needs no auxiliary fuel to reduce O&M costs
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Multi-layer Fluidized Incinerator

Developers: Bureau of Sewerage, Tokyo Metropolitan Government,
METAWATER Co.,Ltd.

Supply controlled combustion air from three inlets to optimize inner
temperature. The incinerator enables low fuel consumption and
reduction of greenhouse gas emissions

N,O Low fuel
reduction consumption Exhaust gas
(Exhaust gas treatment system is

same as the conventional system)

X Complete
L combustion zone

Complete combustion of
unburnt gas

High temperature
zone

t accelerates degradation
of N,0

. Improve combustion
efficiency inside |

i
} furnace

«

r* Tertiary air a

Controlled

= * Secondary air

gasification zone

Reduction of primary air

(N EEE Ve inhibits N,O generation

from the central zone of

|
- a furnace !
R | ﬁ

Multi-layer Primary air 1 Reduce the combustion

combustion control - air volume from the
bottom of a furnace

Needs

* Reduce both O&M costs and N,O emissions

» Stable operation against load fluctuations
Benefits

* Low fuel consumption

* Inhibition of greenhouse gas (N20) emissions
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Advanced Two Stage Incinerator

Developer: Kobelco Eco-solutions Co., Ltd.

" The system has the additional combustion section after the
circulating fluidized bed furnace to optimize combustion air supply
and control inner temperature. The two-divisions structure enables
low fuel consumption, electric power saving, and reduction of

~

_/

kgreenhouse gas emissions.
Auxiliary fuel
‘ & Secondary air
N,O _
reduction Local high
temperature zone:

- about 900°C

Low fuel Thermal i Exhaust gas

i decomposition :

consumption Weng | about 850°C

About 800°C

Divided into two

Auxiliary fuel |} combustion zones

s
Primary air =
Needs
e Significant reduction of N,O emissions
Benefits

* Low fuel consumption
* Energy saving
* Inhibition of greenhouse gas (N,0) emission
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Developers: Kobelco Eco-Solutions Co., Ltd.

Optimize the process of combustion air blow to achieve low fuel
consumption, save electric power consumption, and reduction of
greenhouse gas emissions.

e Chiminey

rrrrrr

_ &3
N,O = e
reduction A
Dewatered : e ST o
sludge =) § |
Optimize
. . Stable
combustion air operation
blow
o
i Complete .
Secondary air co-m'b'usjciOn zonf Secondary air
(Free board)
Energy
Two-stage _ saving
Low fuel y Y yrolysis
consumption zone
(fluidized
_ _ d Adopt improved
Primary air air-diffuser
Needs
* Reduce O&M costs and N,O emissions together
Benefits

* Can reduce fluidized air volume while inhibiting supplemental fuel
consumption, and inhibit greenhouse gas (N,0) emission at the same time

* Improved air-diffuser reduces power consumption
* Proven technology provides the reliability of the system
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Developers : Mitsubishi Heavy Industries Environmental & Chemical Engineering Co., Ltd.,

The synergy effect of N,O reduction by multistage combustion and
fuel consumption reduction by low air ratio operation of
combustion control technology reduces greenhouse gas emissions

Multi-stage optimized
combustion control
panel

[
1
I

I
1
1

| Supplemental
fuel

Flowing air pre heater

To exhaust gas
treatment
(including white
smoke prevention
device)

i N,O
concentration

Scope of control

M

Sludge incinerator

N,O reduction effects
= "uumga e
A ombustion + > Mul:’i;st;ge
= Multi-stage operation mcm:,:,’;}nn S ——" . Optimized
o, Multi-stage combustion Multlstage combustion
= A
‘ combustion
2 3 Normal operation control
g
2
2 \ Reduce Reduce fuel Reduce
5 N,O & power greenhouse
o # L 0 q
~ emission i
= M-COM Multi-stage consumption gas emissions
operation
Multi-stage combustion
+ combustion control
Furnace outlet temperature (°C)
Needs

* Reduce O&M costs and N20 emissions together with no furnace remodeling
Benefits

* Reduction of greenhouse gas (N,0) emissions, fuel and power consumptions
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Developers : Swing Engineering corporation

Swirling fluidized bed furnace with high combustion efficiency,
which employs two-stage combustion technology and low airflow
ratio, achieves energy-saving and reduces greenhouse gas emissions.

—t

Low-air two-stage

combustion reduces

Combustion control | combustion | N,O |_? | _
panel makes control panel | analyzer | I
automatic/remote o
control for labor saving W oo
: Exhaust gas
[ , || treatment device
|
I sotol T Ay 1
- |
Swirling oy
fluidized bed F'Chimney

N,O emissions,

fuel consumption and

Induced draft fan
fU rnace — I

improves low load |
£ temperature
operation i pare .
| S Swirling . .
, ®  flow i Low-air ratio and
Supplemental ir flow blower|inverter fans reduce
fuel [ pVeA electric energy
|
|
R e L e J
Needs

e Selectable incinerator operation according to O&M conditions and needs,

including reduc
Benefits

tion of fuel consumption and greenhouse gas emissions

* Can choose either fuel-saving operation or N,O reduction operation
* Reduce fuel consumption, power consumption, and greenhouse gas (N,O)

emissions
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Developers: METAWATER Co., Ltd., KUBOTA Corporation.

A supercharged blower driven by the heat energy of exhaust gas is
installed in a combusted air flow line and has an alternative function

to a flowing blower.

M Structure | Flow turbine |
:|c0ntf0|
panel

Q Air

flnw rate contro
Self :u,:uu':ms S )
2 Cr\. nbustion a]rc Flowrate control — '
||pe arW|;fh[dssnsl aperatlun] Induction fan High temperature supercharger
compressed air

F|U|dIZEd bed I - _Electric from air preheater
furnace Ry power Driving supercharger by the heat energy

Negative pressuref | prication system of exhaust gas to supply combustion air
Fluidized bed blower Inverter panel to a fluidized bed furnace

| Combustion air Compressed air

J [ to fluidized bed to air preheater
furnace ’ » -
™~ S

W
N

Heat energy

J@1eayaud iy

n

*Automatic control of the supercharger according to thermal energy volume allows switching between "self-sustaining" and "assist operation.
Electric power consumption

Bl Implementation example and benefits ~——  of combustion facilities ~—~
Before g | T i
i Fluidized .
Reduction
S bed 40 %
f'DD_ blower
o
Q
2
0]
_‘,
Other Other
o - . equipment equipment
Fluidized bed furnace Fluidizeq |Electric drive i
bed blower
After 3 i Before . A After
3 =) implementation implementation
0]
g = M\ Combinationof supercharger and blower Only supercharger
Q -
L o
g 7 The energy required for air blow EL_DE!EIW_!E:!EU_LM_OF
WA [ = < . ,EIEcTrTc‘d’ri\?ﬁfgfﬁWEr__:_ff"
SAY i for fluidized bed =
P —— ; g Iblower _,d"/"’ Heat dnul.:ngpowerfor
Fluidized bed furnace Super- !Fluidized bed blower L REARREERNE .
Heat drive charger k Heat energy: amount of exhaust heat recovery i,

Needs
* Saving power consumption for a fluidized bed furnace and reducing

greenhouse gas emissions
* Saving energy of incineration facilities along with renewing air preheater

Benefits
* Reducing power consumption of the whole incineration system and CO?

emissions from electric power while keeping the safety of a fluidized bed
furnace
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Developer: Kobelco Eco-solutions Co., Ltd.

Sludge carbonization technology that uses electricity as a heat
source requires no hot air generation furnace, which the
conventional combustion furnace needs. The compact and simple
system achieves a significant energy saving and sludge fuelization
with stable calorific value.

with electric heating screw L

High Exhaust gas _
Dewatered temperature gas = :
sludge for drying I Exhaust gas ) Combustion I g o
1 draft fan
r e W
%_}E:"‘l ““““ Combustion [ Exhaust gas
Hopperl{il:l furnace No.1 , treatment
I —. Heat Heat Jevice
y S(!‘udge exchanger || exchanger
] ryer Fuel Scope of the technology
1
; Dy e e e ey
: Dried sludge distillation ‘
: gas Sludge
| ]:1 storage
i hopper
: Carbonization furnace Sludge fuel
1

Scope of application: mixed sludge or anaerobic
Heating of digested sludge of 70-85% water content, 60-
the screw 92% combustible content

Electric heating screw

* Dewatering performance varies depending on sludge properties. Ask JS for details.

Needs

e Promote the fuelization of sludge with various properties

e Use digestion gas generated from the existing facilities or digestion facilities
under consideration as a supplemental fuel

Benefits

* Further energy saving than the conventional outer heating kiln carbonizing
furnace

* Generating sludge fuel with a stable calorific value
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Developer: Swing Engineering Corporation

Consolidating sewage sludge in wide-area and collaborative
manners may cause fluctuations in sludge property. The system
allows dry products stable the water content rate by automatic
control and significantly reduces fuel consumption by using low-
pressure steam as a heat source.

Boiler
Sludge pump

Fuel
=i igesti , fossil fuel
Dewatered sludge ;ﬁl—
)

Drying device

Disk /
Sheathing board

Automatic stable control of the water - , o =TT
content rate of dry prOdUCtS §IED — MDigestion sludge " Mixed rawsludgel—_ a0 g (Auto measurement ) |

Automatic control of operating Ebdy | 3
parameters such as the height Eowd I [} | § |

Power control panel
P Steam

- Automatic control
of product's water
content rate

Operating
parameter :

A 4

Heat transfer surface temperature

150~170°C

of the dam board and steam
pressure achieves stable
producing dry products

P
5 2
Water content rate (%)

Supplied dewate

o

SELL LI IS SIS SIS SIS P

Property fluctuation test example of supplied sludge

Scope of application: Mixed sludge or anaerobic digested sludge, Supplied sludge: 72-86%
water content and 60-92% organic component ratio for using dry products as fuel, Dry
products: 20-40% water content

Needs

e Utilizing sewage sludge with various properties as fuel/fertilizer

e Use digestion gas generated from the existing facilities or digestion facilities
under consideration as a supplemental fuel

Benefits

* Producing dry products responding to sewage sludge fluctuation

» Reducing fuel/power consumption and LCC than the conventional
technologies
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B-DASH Project



Demonstration Study of an Energy Management
System Using Intensive Solid-liquid Separation

Technology

Implementer: The Consortium of METAWATER Co., Ltd. and JS

Energy self-sufficiency rate improved by the increase in the raw
sludge recovery rate and the efficiency of digestion

'U[trr’a_hirq_h efficfehé_y . '\(/ch)eianmgltrate reduces aeration
solid-liquid separation

*Downsize a blower and a diffuser

Raw sludge increases

Sludge
garbage )
High efficiency

thermophilic digestion ==

Supply
decomposable
raw sludge and
garbage

Floating
media

Resin
material
holding high
concentrated
bacterial cell

wwwelay|
woarnl B |
@R e W
T 11

Technology Overview

1. Ultrahigh efficiency solid liquid

separation enables energy

Steel plate, control|| increases reaction

_Immobilized bacteria
and stabilizes treatment

saving for wastewater
treatment process, and energy
generation at sludge treatment

rate

Smart power
generation Achieve
- automatic l—,
load leveling [

Digestion gas |

City ga%
Optimize plant operation

process.

2. A steel plate digestion tank
with garbage supplying, high
temperature, high
concentration and carrier
allows a short digestion period
and downsizing.

City gas fills in gaps of

Hybrid fuel cell digestion gas

. Smart power generation system
utilizes 100% digestion gas as

hyvhvid aith citv s

Achievements

* Performance of solid-liquid separation: ach
power consumption for aeration by 13%, im
51% -» increase digestion gas generation

ieve 70% removal of SS, reduce
prove raw sludge recovery rate by

* Capability of high temperature digestion: reduce digestion periods from 20
days to 5 days, downsize digestion tank to one fourth, reduce construction

costs by 33%.

* Energy self-sufficiency: reduce power consumption of whole WWTP by 59%.

50




Demonstration of a Technology for Highly Efficient

Nitrogen Removal Using Fixed-bed Anammox Process

Implementer: The consortium of Kumamoto City, JS, and TAKUMA CO., LTD.

|

digested sludge at low-cost and energy-saving

High-efficiency nitrogen removal from filtrate of anaerobically]

Technology Overview

1. Bypass method : Control the concentration
ratios of ammonia and nitrate by water amount

2. Fixed-bed method : Resistance to a load

of bypass.

fluctuation and stable operation.

Treatment flowchart

1
Flow equalization Chemical
tank precipitation tank
Raw
water

oxidation tank

Nitrous acid

EOERER g
> ] l i l » (»
BOD oxidation Distribution Equalization Treated water
tank tank tank tank
(Nitrous acid oxidation tank) (ANAMMOX tank).

- [(Noy)
(0 77 W‘;‘[:E]
| ) Nitrifying
Nitrifying bacteria attached media bacteria

€ED
* s—

ANAMMOX . ‘9
bacteria Anammox bacteria attached media

Achievements

The whole process could remove more than 80% of nitrogen.
Compared to Carrier-added step-feed two-stage nitrification denitrification
process, the demonstration technology reduces™:

Construction costs by 20%

O&M costs by 35%

LCC by 27%

Energy consumption by 44%
Greenhouse gas emission by 65%

*Calculated under the assumption that
nitrogen removal facilities for filtrate of
anaerobic digested sludge are introduced
to WWTP with an anaerobic digestion tank
and treatment capacity of
50,000m3/day(7t-DS/day)
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Demonstration of an Electricity Generation System

from Sewage Biomass Source

Implementer: The consortium of Wakayama City, JS, Kyoto University,
Nishihara Environment Co.,Ltd., and Takuma Co.,Ltd.

Energy self-sufficiency improved by power generation with waste
heat from sewage sludge incineration

Technology Overview

1. Low water content of sludge using
centrifugal dewatering device with
internal double coagulation

2. Energy recycling with innovative step-

grate stoker furnace e e
. . . ' Left: Screw type generdtor
3. Energy conversion using a binary Right: Binary type generator
generators, etc.
Low power Low water content ‘: i Innovative step-grate Waste heat i Exhaust
Condpenser — ;g::,réf;:,%ilr j-'E\ stoker furnzcge boiler j gas
) N " Steam

I

. Binary Screw
: generator =

I

Recovery of electricity
for domestic use

Achievements

Feasibility study of single-coagulant
dewatering + fluidized bed incineration with
capacity of 100t/day (24t-DS)

* Reduce O&M cost by 50%

* Reduce greenhouse gas emission by 90%
* Reduce energy consumption by 70%

* Generate electricity of 2,400MWh/year*
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Demonstration on Efficient Sewer Management System

Using Advanced Image-recognition Technology

Implementer : The consortium of Funabashi City, JS, and NEC Corporation

Efficient and low-cost sewer inspection with a massive amount of
data achieved by leading-edge technologies (image recognition,

sensing, mechatronics)
N  \"\}h}E}Eh}H_—AAAAAA} GO} M}EROSSH B

Technology Overview
Sewer inspection using TV camera
e High travelling performance

— Adaptive to long-distance

inspection =
e Advanced image recognition Operation with -
technology game controlier Image recognition camera
- Detect problems automatically Learning image recognition
* Sewer management technology 1. Divide input image into multiple parts to
using ICT extract their features
? Create a database from 2. Encode input images
inspection results 3. Group examples into similar category
Comparison with the using learning pattern
conventional camera _ Written as a
Input image vector

Feature

Not suspend r
extraction

Encoding
[

Suspend,

||'Suspend, | ISuspend;
[Sideviewing! _| giﬁgzvlenmg;: _‘ :

iSde-viewing |

Conventional technology

Achievements Comparison with the conventional self-propelled TV camera

* Traveling performance: detectable to internal diameter of $200 to 700, span
length of 500 m
»Require no cleaning for 20% or less sediment
» Require no water stop except for a camera submerged
* Image recognition performance: detectable ten kinds* of anomaly.
*Rank A corrosion or rank a damage having negative impacts on sewer can be found

with 75-86% accuracy.
* Reduce inspection costs by 40%, and improve daily travelling distance to 160%
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Demonstration on New Sewage Treatment Technology

Using Circulation and No-aeration

Implementer: The consortium of Kochi City, Kochi University, JS, and METAWATER Co., Ltd.

Energy-saving wastewater treatment technology replacing the
Conventional Activated Sludge (CAS) Process

Major reduction of power consumption achieved while utilizing an
existing facilities

Technology Overview

1. Oxygen supply with gas-liquid contact method
substantially reduces power consumption

2.Circulation of second filtrate and final filtrate
generates treated water with stable quality

3. Applicable to existing CAS facilities

Flowchart of demonstration technology

The upper side of the high-rate

Influent Circulation water carrier filling be

Preliminary filtration
facility

Fan (oxygen supply, deodorization) J Circulation pump  Lifting pump J

High rate carrier filling bed J Final filtration facility |

Achievements

» Satisfy the designed effluent water quality: BOD of less than or equal to 10-
15mg/L

= Applicable to the high-load operation
(more inflow than the existing CAS process by 25%)
* Cost reduction
(assuming the maximum daily treatment capacity of 50,000m3. Compared to CAS process)

=> Reduce construction costs by 10%, O&M costs by 36%, power
consumption by 53%
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Demonstration on Energy-saving Wastewater Treatment
System Using Highly Efficient Solid-liquid Separation

Technology and Dual Dissolved Oxygen Control Technology

Implementer: The consortium of Maezawa Industries, Inc.,
ISHIGAKI COMPANY, LTD., JS and Saitama Prefecture

Retrofit of CAS with energy-saving nutrients removal achieved
without expansion

High performance solid-liquid separator

Remove solids Remove fine Control the quantity of .
matter with good solids matter with circulation wa?er gent;’,ated Control aeration
settleability poor settleability by a water flow generator volume

Return sludge — Blower
DO meter #2 DO meter #1

Preiimir;a il settling| | High-rate fiber filtration tank |
an

Upper carrier receiver Stirrer .-

" Floating fiber carrier

Washing air tube

' Water flow generator ~ Diffuser (membrane) ~ Water flow generator

Anaerobic tank 1 Raceway reactor

Technology OVEFViEW - : Aerobic zone M : Anoxic zone

* High performance solid-liquid separator
installed in the primary settling tank .
> Significant SS removal No additional reactor

» Reduction of aeration volume and is required at retrofit

retention time for a reactor . .
into nutrients removal
* Dual DO control of a raceway reactor

» High nitrogen removal by forming
stable aerobic and anoxic zones

Achievements

e Treatment performance: satisfy the prescribed effluent water quality:
BOD: 15mg/L or less, T-N: 10mg/L or less, T-P: 3mg/L or less

e Compared to retrofitting into nutrients removal (A,O process),
» Reduce construction costs by 18%,
» Reduce O&M costs by 16%,
» Reduce energy consumption by 40%
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Demonstration on Efficient Sewage Treatment Control

Using Process Control and Remote Diagnosis with ICT

Implementer: The consortium of Toshiba Corporation, JS,
Fukuoka Prefecture and Center for Sewage Management of Fukuoka

Energy saving and stable quality of treated wastewater achieved by
the combination of aeration control and remote diagnosis

Technology Overview

1. NH,-N/DO control technology: automatically control target value of DO concentration
based on NH,-N concentration.
—> Reduce aeration volume, stabilize effluent quality (NH,-N)

2. Control performance improvement technology: automatically diagnose and optimizes
control parameter values based on the above operational performance.
—> Stabilize NH,-N/DO control function and reduce operation costs

3. Multivariate Statistical Process Control (MSPC) technology: detects troubles in early
stages and estimates their causes in the process using measuring data collected at
running facilities
—> Stabilize NH,-N/DO control function and reduce operation costs, improve O&M
performance by early-stage trouble detection.

Remole site

2, Control performance 14%
!' improvement technology -
. % o Reduce ae o) (0] e b
E 12% 0.3% comp g to DO co
Detect abnormal signs of the Support Data aﬁﬂ’:ﬁ;ﬁ&"ﬂﬂg&ffﬂ%: S —
process, such as drifts of sensors, of aeration volume o 10% -
and rises of specific energy . g ©
consumption. Enable stable Metwork =
operation of wastewater o T
treatment process including # c5 8% 1
control of aeration volume. Control energy consumption o s
while maintain effluent quality 8 8
depending on required =3
K effiuent quality 5 8 6% A
- A g o
by O,
™ z
-~ To= °
BWWTP  ZWWTP ‘a 5 2%
]
v Extent of demonstration < O%

Focusing energy saving  Focusing water quality
Control target curve

technologies for efficient wastewater treatment
Achievements
* Reduction rate of aeration volume: 10.3% compared to constant control of DO *
Equivalent to 33% reduction rate against constant control of aeration volume.

* NH,-N concentration of treated water: 1.0 mg/L or less except for holidays

* Cost recovery: within 3 years

*Based on a feasibility study assuming treatment capacity with 50,000m?3/day, and conventional technology is
constant aeration control.

* Control performance improvement technology: Stable followability to a
target DO value

* MSPC Technology: Anomaly detection by test scenario, etc.
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Demonstration for introducing a microalgae cultivation
system with carbon dioxide which captured from

digestion gas in the sewage treatment plant

Implementer: The consortium of Toshiba Corporation, euglena Co.,Ltd.,
Nikkan Tokushu Co., Ltd., Nihon Suido Consultants Co., Ltd., JS and Saga City

High value-added microalgae (euglena) cultivated with CO, from
sewerage biogas and N/P from filtrate

Technology Overview

* CCU (CO, Capture and Utilization) facilities: Separate and capture high
grade carbon dioxide (CO,) and CH, from sewage biogas with PSA (Pressure
Swing Adsorption) method.

* Microalgae cultivation facilities: Cultivate/capture microalgae with CO,
captured from bio gas and N and P in filtrate

 Sludge solubilization facilities (supplementary facilities) : cavitation
behavior generated by high speed disk rotation solubilizes sludge to
increase bio gas production

....... Scope of demonstration = Sludge solubilization stabilizes the amount
1

! of biogas and increases its revenue
ot g F\
»T )
trat

Detonistrati Microalgae = i
emonstay caliivation g Capture higtily concentrated CC,
from biogas

Recycle facilities of captured CO,

i b
]

| S i

CO;(Over 99%) E _ captured CO, and filtrate

i Filtrate -

CO, capture I - (N/P)

and utilization
i l;

Utilize CO, \

Reduce load of return water .

---------- : " ..

' 3 Produce ”

: DEW?FE,‘rmg fertilizer from A o

i facilities sewage sludge
]

..........................................

E Digester
e Microalgae
solubilization cultivation tank
facilities
Achievements
* Separation/Capture performance: more than 99% CO, concentration, 90%
CH, concentration

* Microalgae productivity: Average production rate of 0.833g/L/14days
(0.542g/L/7days). Reduce 95% of medium cost

* Removability: Utilize 95% of T-P, 20% of T-N in filtrate of 3 dilution
magnification used for microalgae cultivation (14 day’s cultivation)

* Bio gas production: Increased by 10% when solubilizing 1/3 of sludge
supplied into digestion tank
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Demonstration of Sewage Sludge Conversion to

Fertilizer/Fuel with Dewatering and Drying System

Implementer: The consortium of Tsukishima Kikai Co., Ltd., Sun Eco Thermal Co.,
Ltd., JS, Kanuma City, and Kanuma City Agriculture Public Corporation

The simple mechanism enabling efficient sludge dewatering and
drying. Adjustability to any water content rate achieves various
applications

Green farm

Power " Utilization
- 0 |; company —

. ) B . a
fram the inside twn-agent

conditioning dehydrator
directly travels to the dryer

Detachable
“._container truck

®

Drying
xhaust gas

Drled sludg_

adjust SR s e

) - g Circulating| |~
Polymer coagulant] exhaust gas various application
Air-heating furnace
[Inorganiccaagulantl—j\‘ 3 ::’."L Exhaust [Exhaust gas|

Dried sludge .

’ storage t:ank

"Utilizin ge propert ~ v
e ~ == simp!e systern canﬁguration achieves
Y / Power control panel low cost

ol -
Dehydn_atqr RN

Combustion
air Blower °

Circuiation
Blower

i.,

Technology Overview

* The simple system by unifying dewatering device and dryer, fewer pieces of
equipment.

* Water content rate is adjustable for various applications with the
temperature control of air-heating furnace.

* Save man power with the automatic control of dewatering and drying system.

Achievements

Dewatering/Drying * Water content rate: adjustable at 10-50%
* Fuel (heavy oil) consumption: 275L/t-ds*

When water content rate of dried sludge is 30%

Use as fertilizer * Reduce chemical fertilizer cost by 60% at fertilizer
effect test
e Meet the standard of fertilizer control low
Use as fuel * Calorific value: 15MJ/kg and over(JIS Z 7312)

» Safe storage, stable combustion
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Demonstration of Flow Fluctuation Adaptive

Wastewater Treatment Technology using DHS System

Implementer: The consortium of Sanki Engineering Co.,Ltd.,
Tohoku University, National Institute of Technology, Kagawa College,
National Institute of Technology, Kochi College, JS, and Susaki City

Alternative to the Conventional Activated Sludge (CAS) Process, flow
fluctuation tracking wastewater treatment technology that enables
efficient downsizing

Technology Overview: The combination of DHS* filter bed and biological
filtration tank can track flow fluctuation tracking

* The reduction of power consumption and sludge generation reduce LCC.

* Generate treated effluent of equivalent quality to CAS process, improve the
guality of treated effluent depending on the fewer inflow amount

* Can be installed in the existing CAS facilities

* Fewer pieces of

maintenance Treatment flow diagram of the demonstration technology
|ter‘r_1$ a nd Conventional technology (CAS) |

equipment make

O&M easy

First settling tank

Z . Treated
“ | effluent

DHS carrier bed

®32mm

i d32mm

*DHS: Down-flow Hanging
Sponge

New technology |
Influ

Treated
~ " effluent

s Blower)
Biolo n;bra‘r;;—_—_“

filtration tank

Achievements

* Quality of treated water: less than 15mg/L BOD

* Power consumption for wastewater treatment can be reduced according to
the inflow reduction

* Sludge generation rate per inflowing SS: 0.4 (CAS:1.0)

* Maintainability: Visual inspection of twice a week can keep a good
condition of facilities

* LCC: Reduce by 37% compared to CAS when downsizing treatment capacity
by 1/3
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Demonstration of Wastewater Treatment Technology

Using Special Fiber Carrier for Excess Sludge Reduction

Implementer: The consortium of IHI Plant Services Corporation,
TEIJIN FRONTIER CO., LTD., JS, and Tatsuno Town

Excess sludge reduction and LCC reduction achieved at retrofitting
the existing OD process

Technology Overview

1. Retrofit an existing OD process with multistage contact aeration process
Divide OD tank into a distribution tank, reactor, and rapid mixing chamber.
Divide the reactor into 12 rooms each of that has fiber carrier.

2. Substantially reduce excess sludge generation
Microbial flora generated on the surface of special fiber carriers encourage self-
oxidation and increase a hierarchy of food chain.

3. Reduce costs of sludge treatment and disposal = Reduce LCC
Downsize sludge treatment facilities including dewatering device

Form an organism food chain environment

Treated
Wastewater effluent
influent

—_—

Carrier
Air

Chemical Excess sludge
precipitation e
tank

Diffuser Special fiber carrier unit
M Flow diagram of Excess sludge

reduction type wastewater treatment

Final settling
tank

3 = Treated
Wastewater | e - "™ offluent
influent ™% . \ -
i . " Rapid by Exccess sludge
ICro TIne eactor L
e mixing (to sludge treatment
mesh screen DISt{;tr)]LIJ(tlon chamber facilities)

D Image of introduction to OD process

Achievements

* Reduction rate of excess sludge generation: 55% against the OD process
*Equivalent yearly average value as an extrapolation of result between September and February.
* Reduction rate of total costs: 4-17% against the OD process
*Equivalent yearly average value as an extrapolation of result between September and December.
* BOD of treated effluent: less than 15mg/L at the annual maximum value
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Feasibility Study* on the Practical Application of
Hydrogen Production System Using Salinity Difference

between Treated Wastewater and Seawater

Implementer: The consortium of Yamaguchi University, SEIKO ELECTRIC CO., LTD. and JS

Generate high-purity CO, free hydrogen from treated wastewater
and seawater by using ion-exchange membrane

Sea water WWTP
l lTreated wastewater

Concentration

difference power I::>

Electric Electric
power generator power

Electrode
Electrolyte

Electrode

Hydrogen Discharge Oxygen

Technology Overview

» Stable water quality and quantity by the utilization of treated wastewater
achieve low cost for pumping

* High power generation by high conductivity and high water temperature of
sea water

* Capable to produce hydrogen at any sludge treatment process regardless of
anaerobic digestion

 Enable production of high-purity hydrogen and oxygen, separately

Achievements

* Hydrogen conversion efficiency: 96 % and over
* The purity of hydrogen: 91.2 % (when water is removed: 94.0 %)
* The purity of oxygen: 70.8 % (when water is removed: 73.0 %)

* No power decline for 750 hours operation
* Preliminary feasibility study was conducted for two years from 2016 to consider the
feasibility including the effects of adoption, and verify the technical performance.
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Demonstration of Treatment Performance

Improvement Technology for Final Settling Tanks

Implementer: The consortium of METAWATER Co., Ltd., JS, and Matsumoto City

Final settling tank containing filtration part improves treatment
performance quantitatively and qualitatively

Treated
effluent

Technology Overview Washing drainage <€
Washing air
@ A filtration part in the Sludge -

downstream of the final settling ..o
tank : improves treatment

performance WINAraW g
@ Cylindrical filter media with a /

small pressure loss : enables

operation with the conventional Filtration part

water level differences

@ Prefabricated filtration part : ol o
enables reducing on-site works A

and great time shortening of 5o 2? %
water flow stopping _
N e _ Zf Washing airtube  Screen cleaning

pipe Cylindrical filter media

Benefits

* No expansion of the final settling tank is
required : solve the problem of the
shortage of treatment capability caused
by merging of WWTPs

e No rapid filtration facilities are required

The upper part of filtration area

Achievements
Quantitative improvement

* Increase the treatment quantity twice as the conventional process while
having the equivalent water quality

* Reduce the construction cost by 58% compared to the extension of final
settling tank

Qualitative improvement

« Achieve BOD = 10mg/L and equivalent water quality to that of the rapid
filtration process

* Reduce the construction cost by 71% compared to the new construction of
rapid filtration facilities
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Demonstration project for the practical use of local
energy production and local consumption technology

with high-efficiency anaerobic digestion system

Implementer: The consortium of Mitsubishi Kakoki Kaisha, Ltd., Kyushu
University, JS, and Karatsu City

The combination of three innovative technologies and the utilization
of local biomass improve energy self efficiency

o,
Reduce 90% of ‘ Generateb_30-40/6 more
mixing power 10gas :
: . L/ 50% power
Improve 10 points of generation |
digestion rate efficiency
et N

(T Mixing digester with
no electric power

r

1

Hl Local biomass: food waste, etc.
1

]

Hll Sludge from near-by small scale
! WWTPs: OD sludge

> @Highly efficient (S50FC
1 heating device
(volubilization device)

Transport outside
(use for green farm)

o e e e

:Dehydtr /\

Reduce 4-6 points of water
A: Energy consumption of entire WWTP content rate

Substantially reduce
discharged sludge

-------------------------------------------------------------------------------------

B: Electric power generation
Generator P 8
== Discharge

The demonstration technology improves
T Biogas the energy self-sufficiency rate
Definition of energy self-

sufficiency rate: B/A(%) Dewatering facilities Lo MIEHEI

e e e e e e gt i i, s ) B 2 e e s e e e e e /

Technology Overview

@ Mixing digestion tank with no electric power : The pressure of generated
biogas stirs sludge with no electric power.
Highly efficient solubilization device : Reduce digestion periods and
increase biogas generation. Sludge reforming reduces water content rate
and sludge generation.
Solid oxide fuel cell (SOFC) : Simple pretreatment process (desulfurization,
siloxane removal) enables power generation

Wastewater
treatment
facilities

Thickener

Achievements

* Energy saving: Reduce digestion tank power consumption by 90% or more

* Digestion performance: Increase gas generation by 30% or more

*40% or more reductior) f)f sludge generation *Estimation of daily average
*41.4% energy self-sufficiency * 30,000m?3/day +local biomass
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Demonstration of the practical application of power
generation type sewage sludge incineration

technology for greenhouse gas reduction

Implementer: The consortium of JFE Engineering Corporation, JS and Kawasaki City

Massively reduce N,0 emission in the sludge combustion process,
and high-efficiency power generation utilizing treated wastewater
contributes to global warming prevention

Technology Overview

(1) High-efficiency power generation technology: Boiler recovering waste heat
from incineration, and condensate turbine utilizing treated wastewater as
cooling water achieve highly efficient power generation of 150-1500kW.

@ WMixing air local blowing technology: Space-saving, low-cost air blow into
the freeboard of furnace reduces N,0 and NO, emissions together.

" | [ ]
. Boiler (Steam) = : 4 %
sssns Scope of demonstration H > T fi *  Electricit
1T Can be attached! . AKX D : ectricity
- e 5 Ex%g‘dg?%as — | s Condensate, =
Highly efficient power i y turbine -
generation technology [ Condenser :
. w i . - \ 7, _.
Mixing air local blowing . A A sy Ir€AtEd water
technology = a
SN I I ENgQENESEEEENEEEQEEEEEEENESNEEEEEEEEEEP
Exhaust gas :
EENNEEENEENEEEEEER '
Cisiateres ‘Combustion . .
sludge air duct : . ﬂ)‘
ﬁ L] L]
L] [ ]
. = Dust
: = collector %1
- ™ =,
" ] P l
3'(--: : > U Q)
Incinerator ; : : Exhaust gas White il P
Air preheater *  Whitesmoke = treatmegr'nt smoke Chimney
= preventionheat = facilities prevention
- changer* : heat
SEEEEEEEEEEEENEREEP changer

*not required after power generation
facilities are installed

ACh|evementS Installed a demonstration facility with a fluidized-bed incinerator of 150 watts/day

* Generated an average of 1.4 times, which is 230-771kWh, electricity as
much as the target value of 59x H-574(H: heat input to furnace, GJ/h) In a
specific condition™, electricity self-sufficiency™? was verified.

* Achieved the reduction of N,O and NO, by 50% or more™ at the same time.

*1: For mixed sludge of 150wet-t/day: water content of 72% or installation in more than 2 furnaces with 150 wet-t/day, For
digestion sludge of 150wet-t/day: use digestion gas as supplemental fuel
*2: Power generation (kWh) > Energy consumption of single-row incineration facility and demonstration facilities

*3: With no mixing air local blowing technology, Case when the sludge disposal volume of the incineration facility is greater than
the rated load
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Demonstration of iagnosis Technologies Applied for
Conditions of Deteriorated Sewage Treatment Utilities

Using Vibration Data Sensing and Big Data Analysis

Implementer: The consortium of Water Agency Inc., NEC Corporation,
Asahi Kasei Engineering Corporation, JS, Moriya City and Hidaka City

Sensing Technology using ICT and Big Data Analysis to monitor and analyze the
deterioration of sewerage facilities quantitively. Knowing the signs of
abnormalities in equipment and facilities in advance allows preventing sudden
equipment failures and abnormal conditions.
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Technology Overview

* Sensing Technology: Remote monitoring of equipment degradation trends based on
vibration sensor’s information,

* Big data analysis (invariant analysis and heterogeneous learning): Monitoring of anomalies
and prediction of the equipment degradation’s progress based on the existing sensors’
information

* Combination technology of sensing technology and invariant analysis

Achievements

* Failure prevention reduces failure frequency by 5.8%

* Extended inspection cycle reduces costs; 1.2 times the disassembly cycle and 1.1 times
the equipment replacement cycle

* Number of instrumentation requiring inspection is reduced by 72% by reduction of
workload and time, substituting inspection work, etc.

* A combination of technologies detects minute signs of anomalies such as residues
blockage and V-belt degradation

* Monitoring data accumulation and modeling to predict the progress of sewage main
pump deterioration

* Verify that the durability of vibration sensors and signal converters is more than 3 years
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Demonstration on Comprehensive Gradual Sewer

Diagnosis System by Using ICT

Implementer: The consortium of Clearwater OSAKA Corporation, JS, and Osaka City

Deterioration prediction system, data input and accumulation tools
using ICT, and direct inspection cameras to streamline pipeline
diagnostics

Scope of the demonstration
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Technology Overview

* Deterioration prediction system: utilizing data on the attributes and
deterioration of sewer pipelines, analyzes the deterioration trend of
pipelines and calculates priorities for inspection and investigation

* Data input/accumulation tool: accumulates pipeline information and
inspection results entered in the field by smartphones as O&M data.

* Direct-view inspection camera: specializes in screening, requiring no pre-
cleaning or pausing at abnormalities as with conventional cameras.

Achievements

* Narrowing investigation target enables streamlining and low costs
* On-site screening enhances streamlining

* Data input/accumulation tool enables low costs
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Feasibility Study on Wastewater Treatment Operation

Management Supporting Technology Using Al

Implementer: The consortium of YASKAWA Electric Corporation, Maezawa Industries, Inc. & JS

Using Al to support the operation of wastewater treatment facilities to
improve efficiency and labor saving in operation management and address
the shortage of skilled engineers

Technology Overview

* Wastewater treatment operation control support technology: Random
forests provide guidance by estimating the operation control setting values
(e.g., aeration volume, excess sludge withdrawal volume, etc.) of a WWTP
based on a number of measurement data.

* Image diagnosis support technology: Identify and count specific
microorganisms (e.g., protozoa and micro metazoan) by image recognition
using deep learning for microscopic observation images of activated sludge.
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Achievements:

1) Wastewater treatment operation control support technology

The model for predicting aeration volume and excess sludge withdrawn
amount achieved a prediction accuracy satisfying the setting values (annual
average error rate of 10% or less)

2) Image diagnosis support technology

Three representative types of microbial image data provided a recognition
accuracy satisfying the setting value (>80% fit)
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Demonstration Project on the Efficient Energy Utilization
Technology Using High-solids Anaerobic Digestion and

Energy-saving Biogas Purification

Implementer: The consortium of Kobelco Eco-solutions, Co., Ltd., JS, and Fuji City

The efficient energy recovery/utilization system combined methane
fermenter, biogas purification facilities, and small-scale hydrogen
production/supply device

Technology Overview

Maintains the same level of digestion and dehydration by increasing inner
concentration of the digestion tank to more than twice that of conventional
systems and adjusting the NH,-N concentration. By reviewing the scale of the
facility, no qualified personnel and legal inspections are required.

1. Cost reduction by reducing digestion capacity to one third

2. Improved energy conversion rate: Allowing for multiple energy uses in a
medium-scale facilities

3. Supplying hydrogen for fuel cell vehicles for small-scale new demand

2. Energy saving biogas purification technology
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Multipurpose utilization
(e.g. power generation)

3. Small-scale hydrogen
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] 1
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Achievements

* Total cost (annual construction cost + maintenance cost) reduction: 10% !
* Increase in total energy output: 20%"!
* Digestion performance: gas yield 500Nm3/t-input VS

*1: Based on the results of FS for 50,000 m3/day (8.5 t-DS/day) in a virtual treatment plant (with anaerobic digestion and
power generation)
*2: When the VS load supplied into the digestion tank was less than 4.4 kg/m3/day maximum
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Demonstration for the Practical Application of

Underground Cavities Detection with a Towing Vehicle

Implementer: The consortium of Kawasaki Geological Engineering Co.,Ltd., JS
and Funabashi City

~

Technology Overview
* Vehicle towing type cavity detection system
* Chirp system™ , adopted as a signal transmission for

underground detection, improves detection-able depth

compared to the conventional pulse system™.
*1: Chirp system can detect deeper than pulse system, and recognition ability is high.
*2: The pulse system has a high recognition ability but has a small detectable depth. )

-~ - The conventional technology
- e can detect 1.5m depth or less

- -
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The demonstration
technology can detect 3m
depth and over

Achievements
* The new system improves detectable depth twice as the conventional

underground cavity detection system.
* The conventional system: depth of 1.5m or less
* The new system: depth of 3.0m or more
* The detection system can drive 50km/hour
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Advanced Treatment Technology by Controlling Single

Tank Nitrification Denitrification Process with ICT and Al

Implementer: The consortium of METAWATER Co., Ltd., JS and Machida city

{ N

Technology Overview

* Achieve short HRT by air volume control using ICT

* Achieve facility cooperation using ICT and blower power
reduction by pressure reduction

* Adaptable to seasonal inflow fluctuation by using Al and reduce
operation adjustment work

@ Integrated computing control system @ Single tank nitrification/denitrification

Automatically calculate required airflow volume of a reactor prosCas

and optimized discharge pressure of blowers (adaptable to the Provide stable airflow volume control with the load
load/seasonal fluctuations) fluctuation and equivalent treated water quality to A20
process with short HRT (anaerobic section is installed for
phosphorus removal)
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Control discharge pressure ! ; regulating valve

for stable and economy air L-p
supply :

Achievements

* Treated water quality: equivalent or more to A20 process; T-BOD of 5.1mg/L,
T-N of average 10.6mg/L, T-P of average 1.3mg/L, nitrogen removal rate of
68.1%, all values are average

 *design value: T-BOD=15mg, T-P=3mg/L, the nitrogen removal rate 60-70%

* Power consumption: reduce 16% (per 1INm3 air volume) against pressure
constant control and 29% (per 1m3 treated water) against A20 process

* Total costs*: reduce 18% against A20 process *based on the FS for the construction and
O&M costs of reaction tank and blowers at the facility of maximum inflow 50,000m3/day
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Feasibility Study on the Practical Application of Ai-based

Sewer Diagnosis System

Implementer: The consortium of OKUMURA CORPORATION, JS, Saitama City,
Funabashi City, Fukui City, Fujisawa City, and JUST Ltd.

Achieve an efficient and detailed sewer pipeline inspection using Al
image diagnosis technology

Technology Overview
* Capture image data with a wide-angle TV camera
* Based on the data, analyze and detect the following items using Al.
* Pipe structure information (joint location, attached pipe location)
 Damage information (rupture, crack, inundation)
 Damage degree* (a, b, c)
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Achievements

 Detection accuracy of pipe structure information (reproduction rate™,

matching rate™2): 80% or more (Target value: 75%)
*1: An index to evaluate Al omissions; the ratio of the number of detections by Al to the number of
judgments by expert technicians.
*2: An index to evaluate over-detection by Al; the ratio of the number of judgments made by expert
technicians to the number detected by Al.
*As a preliminary step to the full-scale testing level, the feasibility study was conducted in 2020.
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Feasibility Study on the Practical Application of Screen

Technologies of Underground Radar Survey Vehicle
System and Ai-based Cavity Detection System

Implementer: The consortium of Kawasaki geological engineering co., Ltd., and JS

Efficiently identify severely deteriorated sewer and connection pipes
causing road surface deformation and subsidence

Technology Overview

* Focusing on underground cavities moving to shallower areas
enables efficient screening of sewers and connection pipes with
severe abnormalities.

* The Al-based cavity localization based on the signal data from
underground radar survey vehicle reduces personnel and costs
for the survey without traffic restrictions.

* GIS can manage the changing cavity locations centrally to narrow
the scope of detailed inspection and repair points effectively.
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Achievements

* About 90% of the sewer pipelines around the changed cavities had
abnormalities.

* The percentage of moderately to severely deformed sewers and connection
pipes around the changed cavities was as high as 70%. The rate was as low as
25% in the sewer pipelines around the still cavities

* As a preliminary step to the full-scale testing level, the feasibility study was conducted in 2020-21.
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