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Present Water Environment and Global
Warming Issues KBRIELIRBILOBIRERE

Water environment
pollution has been
% accelerated by the point

Domestic Industrial Farm ang ?l:) nplo lll)ltlsourceg,
waste waste wastewater || 21 ¢ global warming .
water water Nonpoint In the closed water

bodies, abnormal
Point source sk & s sourceﬁvﬁﬁﬁ srowth of blue-green

algae has become big
environment issues.
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Basic units of the ratios between
black water (JRR) & gray water (##EKk)
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Standards of BOD/T—N/T—P are 200 43, Smg/l

Volume of water BOD

BOD 40 g/person/day T-P 1 g/person/day
200 L/person/day T-N 10 g/person/day
. Black water . Gray water

[about 80% of N and 60% of P are from black water)



Dissemination Project of AOSD Control System as the Advanced and
Cost-Saving Wastewater Treatment Technology for Restoration in Vietnam

Implementing Site

Ho Chi Minh City, Vietnam

Hanoi

Socialist
Republic of
Vietnam

}\ Ho Chi Minh

)

Background

Abstract

Contribution to the reclamation of wastewater

treatment (Domestic, Industrial) with high advanced and
saving-energy simultaneously.

Introduced technology

AOSD (Automatic Oxygen Supply Device)

Optimized control system for biological wastewater
treatment using automatic operation of blower with ON-

OFF switching.

AOSD Grrrnmnrneenns
Original

Artificial
Intelligence
program

Expected outcome

* Needs governmental response
for water pollution following
rapid economic growth.

* Imposing vast costs of operation
/maintenance for sewerage.

e Aeration can be decrease.

* Requirement of the automatic
control system as the advanced
and aeration-saving.
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Business model

% Upgrade of existing WWTP

DO Sensor
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With and without :#3

| - Submergible Mixer .-

Activated Sludge tank

Low loading of BOD,N,P water environment restoration
High stability to treat fluctuated wastewater by AOSD
Saving electricity cost by optimized required oxygen

GHG reduction by saving electricity and optimized operation

Business growth with
best- balance

combination of three
Rental with saving initial investment business models for
Newly built WWTP with technology Asia:




Current status of important electricity

charges in water environment projects in Asia
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Current status of GDP and water and sewage
penetration in Asia 77 HiROGDPE | FAGH L &R EDR
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Epochal controlling system for WWTP to fulfilllconflict reques

ts :
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Awuromaric Oxyvgen Supply Device

Want to improve
the ability of WWTP

AOSD can satisfy both

requests at the same time

Want to cut down
the cost for WWTP

fechnology

Treatment of Nitrogen

AOSD can improve the treatment
ability for nitrogen and organic
pollutants such as BOD and COD.

No empirical knowledge
AOSD can control the WWTP
without any empirical knowledge
even if the quality of WW changes.

Developed in Japan

AOSD was developed and
researched in Japan over 20 vyears
ago and became widely used.

Saving the electric cost

AOSD can save the electric cost for
aeration because optimum amount
of oxygen is provided.

Long life for equipment
AOSD can operate WWTP in the
MmMinimMmum time. So the life of the
related equipment will be long.

Installed to existing WWTP

AOSD can be installed to existing
WWTP and utilize it. So it need not
to construct new facility.

Contact info.: O 906 906 122 or sakura.ecotech@gmail.com
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| Components of AOSD

(" PLC

Calculation of best
operating time for
blower by DO data .
using original PR R AT
program developed by
@enetic Programing.

PLC

(Programmable
Logic Controller)

_I Dissolved Oxygen Sensor
- -
oS Of [
~
(=1 (=1
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@ Submergible mixer
—— ——— ——

Blower Activated sludge tank

Existing WWTP

_—

rDisplay

Confirmation of current
situation and alarm

Data logging and drawing graph
*Optional functions with PC

Blower On Blower On

=)

Blower Off
(Mixing)

N _/

Dissolved Oxygen Sensor
Measure of Dissolved Oxygen with

newest method (Fluorescent type).

~

Submergible mixer
Mixing of sludge when blower

is stopping

installing in Vietnam as well.
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Background of AOSD Supervisor: Prof. INANMORI Yuhei
AOSD was developed by ALS over 20 Japanese famous professor of
yvears ago and became widely used Wastewater treatment using bio-eco
for advanced treatment of nitrogen engineering. He developed AOSD,
around closed water body and inner researched it and made it raise the
sea in Japan. The number of projects performance drastically and be
was over 100. AOSD has been started expanding over the world.




Advanced AOSD Sewage Treatment System
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" Organic wastewater consists of human wastes and
miscellaneous wastewater and has a typical BOD, T-N,
and T-P level of 200, 50, and Smg/L, respectively.
Daily and yearly changes in the amount of drainage
\ should be considered.

activated sludge method depending on

Aeration time is controlled in the .
microorganisms’ oxygen consumption. A

Automatic Oxygen Supply Beautlful
water

Device(AOSD) Installation

AOSD is an innovative system for a low-carbon society creation.
It is capable of conducting advanced treatment on sewage
with a lower power consumption.




DO Pattern change in AOSD System of Blower
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AOSD (AByERE M3 : Automatic Oxygen Supply Device) System

From slope of DO increase and decrease, oxygen supply coefficient value
has been determined with high accuracy automatically under the base of
nitrification/denitrification/water temperature in PLC
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Component of Equipment in AOSD System

or (ﬁ%ﬁDO%l‘) Installation in Reactor i LDO controller

DO-Water Temperature
Continuous Monitoring

Blower




Estimation in Binh Hung Sewage
Treatment Plant GEi#EHRT3hrig #E:15 e 1k)

(Ho Chi Minh City) 140,000 m3/Day
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10 series 103 ﬁgﬁﬁﬁﬁ
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First sedimentation pond HRT : 39 minutes Water area
load :108m3 / m2 / day

108m3/m2/day

Activated sludge tank 28m long Width 10.5m Depth 5.5m10 Eggf E
series, 4 divisions HRT : 2.76 hours 10.5mZBX
: . s 5.5m 10R%.
Activated sludge tank 1 series 4 tanks WEYETGIEMEIRINAE N 4sna HRT:
Confirmation of effectiveness of AOSD system 2.7 6k
AOSDI AT LD B HESE
453 S3Y A1
105251
HRT: 1.6 30

Final sedimentation pond 10 series HRT : 1.63 hours

Water area load: 52m3 / m2 / day ?;Ei;ﬁmﬁzji:y







Application of Fluorescent Dissolved Oxygen

(LDO) Meter which is the core of AOSD system
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| for dissolved
oxygen
control (&%
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| Low DO Reﬂected nght Strengthen Strong
High DO Reflected Light Strengthen Weak



Improvement of introduction of AQSD
system to existing control panel
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Evaluation of power reduction effect from opening and
closing time of blower valve at Bin Hung sewage

treatment plant E> 7> FKMBUBIZHBIT S8V T OBHEA
R RS D 8B ) Hll R SR DA
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Blow valve Open [(d

Operation time
(hr)
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In the Old system, the blower is operated continuously for 24 hours. But in the AOSD
system , when a simulation was performed by opening and closing the blow valve, it
automatically followed the change in the raw water quality and when the valve was
opened, it decreased by about 60%. It was confirmed that the control was performed
under the optimum conditions.BEfEY AT ATIX 7 a7 2405 [ ik # il ThHhHH, AOSD
VAT ATIE BRIV T OB I2L—Yary s, FEAKEOZE(LIZAEBPEL T, 2N
N7 BRI, #7160 % RIZHIETX Iz,




Electricity consumption at Bin Hung sewage treatment

plant Estimated reduction effect and business modeling
B 72 FKRNBEE D 8 R BHIREE ROMALEVRRET AL

Amount of Aeration power Annual electricity
Reduced power
treated water amount cost

(m3 / day) | (Thousand kWh / | (Thousand yen / cost (th0u§and yen
MBKE | vear) WXEHR | veanierumpzrm |/ T HIRET

m3/F) (FRWh/45) (F-F/%F) BH(TH/%)
141,000 4,205 39,657 21,394
Estimated condition : “ Power reduction rate is 60%” by adding the amount

of power used during micro—aeration agitation currently being analyzed.
And setting. It is set that the result of the verification test of 1 series out of
all 10 series is applied to the entire facility.
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© Stable water quality can be maintained. Big cost merit was calculated. It‘s
a phenomenal achievement.© Assuming remodeling cost is 68 million yen, the
investment amount can be recovered in about 3 years. @ ZEUT-KE 2k
TEALHIZT R I AANAY MBRRAIN . BRI BETHD, © BLiREE
H% 6, 8005 M&E3 5L, RIBETEEZEDEINWEETH S,




Estimation in Thu Dau Mot Sewage

Treatment Plant (%Eﬁlﬁﬁ?ﬁﬁ@ﬂﬁfk)
(Binh Duong) 17,000 m3/Day
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Sedime
ntation
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Average integrated value of each nitrogen form
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Nitrogen (mg/L.)
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Raw
Wastewater

Influent

0Others
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AOSD system improves
nitrification-denitrification high
speed reaction for N removals.
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Reduction effect of phosphorus load by AOSD
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Biological Phosphorus Removal(ZE¥iiV> )
Occurred Effectively in AOSD System ¢
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Maximum Power Consumption

Reduction is about 40-70%

2.2 KW
3.7 KW
3.5 KW
7.5 KW
11 KW
15 KW

* Japanese Yen

2.2 KW x 24 hr x 30 days x 12 months x 10 yen/ KW
3.7 KW x 24 hr x 30 days x 12 months x 10 yen/ KW
5.5 KW x 24 hr x 30 days x 12 months x 10 yen/ KW
7.5 KW x 24 hr x 30 days x 12 months x 10 yen/ KW
11 KW x 24 hr x 30 days x 12 months x 10 yen/KW
15 KW x 24 hr x 30 days x 12 months x 10 yen/KW

Blower capacity Power consumption Ordinary use fee Yen/year

¥190,080
¥319,680
¥475,200
¥648,000
¥950,400
¥1,296,000

AOSD System high performance for Electric power
reduction, about 30% in conventional anoxic-oxicic
process, More than 60% in conventional oxic process.
AOSDY A7 AL il i OBk bF ZAH LR 2 Y 27 AT A TH#I30 %,
i B DEEHETE TG TR IEITEE X T60% DL _E OB I HIFED v iEE 725,




Last

Influent First . .
sedimentation sedimentation
(BOD/COD/N/P) tank - » Eftf?nk
........................................................... went
Automatic
O, supply .
d(‘)ViC(‘)< Blower .
: ON : c;)::':er
Optical DO sensor e————
Easy setting of \
I Kla / Little | & :
loading on the Without_T Bioreactor y X
blower stirrer : AOSD system Cyele (172h)
M (Advanced removal of N&P) |DO behavior of

the AOSD system
Decrease

(DImprovement of sludge settlement and water purification by Nitrification

(pH down) and denitrification (pH up). @Improvment of N&P removal and
energy saving, @Control of GHGs such as N,0 by effective bioreaction

4 Bacteria:Nitrifier %\ ¢ Protozoan:Ciliates E Metazoan Rotifers
Nitrosomonas Nitrobacter sp. :[JA: Vorticella sp. Amoeba B : Philodina sp. Oligo chaetes
Demtrlflcatlon/ BOD bacterla E A" cella sp. Flagellate : Aeo]osoma sp. Dero sp.

Peranema sp.
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Effectiveness of AOSD system

© AOSD (Automatic Oxygen Supply Device) system is the

latest environment newly renovation system which supplies only
the necessary quantity of oxygen of the microorganism in the
advanced sewage treatment under the electric power reduction.

© It also contributes to COP21 including a basin of lakes and
marshes. In the sewage treatment process, optimal oxygen
amounts required for organic matter removal, nitrogen removal
by nitrification-denitrification etc. are controlled by using some
parameters such as water temperature and dissolved oxygen (DO)
and so on, efficiency of blowers and stirrers can be operated via
PLC (Programmable Logic Controller) automatically.

© As the Model Project of Asia Water Environment Improvement
by Ministry of the Environment of Japan, "Vietnam's wastewater
treatment and cost saving dissemination project' was carried out.

© By this project advanced BOD, nitrogen and phosphorus
removals have been accomplished and verified with more than
50% electric power reduction with AOSD system, simultaneously.




Creatures contributed to improving

water environment
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Protpzoan, metazoan

Insects, snails 2o
S t .................... Predatlon

. Algae and bacteria ‘
(decomposition of organic matters,
Intake of nitrogen and phosphorus)

Food- chaln and water purification in natural and
artificial ecosystem




Micro-animals in reactors

N ;
\
L"'

"~ Abnormal Amoeba

' Notfnal Amdel;a

-
-
'- e

v -
+
-

nael‘nblc Wé Protm
Anaelﬁoblc Typ 1'/}
Fllamelftous Bacteia 2

r

e




Micro-animals in Reactor
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Micro-animals in Reactors




Membrane unit installed in Advanced
Wastewater Treatment System:

Important of Clean Water Recirculation
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It's possible to reduce 70% electric amounts = °() ~ Q>N Filter plate

by Membrane washing aeration energy s TN T
utilization in a AOSD system-Membrane Upflow stream
separate activated-sludge process .

Treated water
Membrane







Instructlon on AOSD System using LDO Face to Face




Outcome and Prospective on AOSD System

Based on the results of this study, following conclusions were
drawn-

©AOSD system was proved to be an energy saving technology.
©AOSD system can be used to restore the accelerated pollution
environment areas not only in developing countries like Vietnam
but also in Japan such as Lake Kasumigaura catchments.

© We strongly suggest to promote the business model for
installation of AOSD system and the spread to necessary
regions.

© It is necessary for government to shift the enforcement
policy for conventional wastewater treatment system to
advanced affordable type (high treatment performance and
energy saving) system for wastewater treatment and global
warming measures.
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Regeneration of Environmental Protection by
Introducing Bio-Eco System-An outline of energy-saving
low-carbon revitalization and internationalization

Loading countermeasure of living -industrial point
source & plane source and comprehensive evaluation

Countermeasures to || Countermeasures to [ Countermeasures
industrial drainage to sewage

livestock drainage

Preventing global
warming and low
—carbon policy
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International Spreading on Advanced
Energy Saving AOSD System using

Results of Vietnam Project (ETYV)

Speed up Spreading of Advanced Energy Saving AOSD
System using ETV (Environmental Technology
Verification) . Certification of international Estimation.
Under Cooperation with the Friendly Relationship of

Vietnam Counterpart Government, Company and so on.
Investment can be recovered in short time: Efficient System.

Ministry of Environment [Electric reduction and advanced treatment

JAPAN using AOSD(Automatic Oxygen Supply
! Device) System
AOSD—YRINAS2018
;JE%% Foundation for Advancement of

International Science :Bio-Eco Technology
mn | v . Development Research Center, NPO: Bio-

I_i%‘é ECO Technology Research Center,

: ; Cooperation: ALS Co.Ltd, SAKURA ECO

http://www.env.go,jp/palicy/etv/ | TECH Co. Ltd, Rtec Co.Ltd and so on.




! Friendship &
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Agreement on AOSD system enhancement
in sewage treatment plant, Vietnam
between Vietnam side an Japan side




Sustainable Development
Technological Assistance

Asian and
Pacific
Countries
and Other
World

JAPAN

Vietnam

%
Feedback of Technical Development
Importance of technological assistance and
feedback of technical development for

establishment of eco-sound water environment.




