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Agenda

« Welcome & Short Poll
« Presentations
« QRA / Open Discussion
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SWAN Members
Global leaders in advancing smart water worldwide.
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SWAN WORKSHOP

Kuala Lumpur, Malaysia

April 8, 2026

Smart Water for Inclusive Growth:
Building Resilient Utilities Across Asia
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What country are you joining from?

singapore 4

... italy INAIA nepa
south africa =

netherlands k new zealand

= Qustralia Y.
== philippines



What type of organisation do you work for?

..-__o

Water Utility SolutionProvider =~ Engineering Fir Academia Regulator Industry Expert (e.g. Consultancy,
Researcher, NGO, Investor)



WaterLinks

Dorai Narayana, Former Head of the Planning and

Engineering Department (Indah Water Konsortium)
Board Member (WaterLinks)
Malaysia
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Wastewater Digitalisation

Setting the Regional Context

Dorai Narayana



UNIQUE HURDLES IN THE REGION

Infrastructure Reality: The Governance Void: The Data Gap:
Predominantly Widespread lack of Insufficient, unreliable,
on-site systems. regulatory governance. and incomplete data.
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INTERNATIONAL AND NATIONAL IMPERATIVES ARE PUTTING PRESSURE ON
GOVERNMENTS TO INITIATE IMPROVEMENTS

W

Service Delivery Coverage Expansion Efficiency

Urban Population Performance

i S |
] e e A p
& 3 Ji1 \ . -,.'1 : /
PO Infrastructure
- 2 Ny © Costs
£

URBANISATION AND RELATED MANAGING FINANCIAL
CUSTOMER DEMANDS AND PRESSURES CONSTRAINTS THROUGH
SERVICE ASSURANCE EFFICIENCY IMPROVEMENTS
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INDAH WATER KONSORTIUM, MALAYSIA:

lndMer
a success sto ry

Operations &
Maintenance

Shifting from reactive
repairs to preventative

Planning

Forecasting capacity and
infrastructure needs.

& /1\ schedules.
& Integrated
Data Core
Asset & Risk Customer
Management Management
Identifying critical failure Improving billing accuracy
points before they break. and service responsiveness.
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Remote Access
Anytime Anywhere

——
Remote unmanned STPs ooy = 2 i
T k' FSM : - Early warning systems W combined sewer B 2
rackKin services - Electronic security systems
acking o= r Sewer network:
Vehicle monitoring, routing, efficiencies
predlctmg events
p I £ A S == Flow modelling, detectors
"R A I T A b )
Wiy e 4 dsped - Level sensors
byl mie * ”"“{"'; - Heat maps for preventive
P .""«..:, o = maintenance
§ s gy
“ “ \, g
coals L e e
_ © N oo o e,
- .  Asset risk monitorin
Process control: efficiencies S g
- operational priority
- SCADA - maintenance strategies
- Equipment sensing: real time performance monitoring - CAPEX plan
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-
Send SMS ’
(((((( )
Calls ‘i
Helpdesk ' )
Customized
. reports for
Confirmation by SMY “ review
e~

Integrated service
request system:

- Automated work order
- Workflow
- Escalation

- Feedback / closing

© dorainarayana 2026



STP Monitoring System Overview

EWS Signal Source
e CENTRALISED

Equipment (RSP & Aeration Devices)

Sewage High Level in Primary Sump @ MONITORING SYSTEM
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Indah Water Digital Integration Framework

SADA

* Effluent quality trends

e
|
’J‘N * Compliance
FE Compliance
Report * Average daily flow
g< * Energy consumption (kWh/m3)
AMIS * Energy Efficiency
* Influent Profile
Avet Marogement ‘
Infoe rntion Systam
Energy Saving &
I Utilization Report
COsarnar Frading . O —— .
Moncgeren: System Engineer * Chemical usage
POWEF BI * Sludge production
) REPORT & * Sludge Quality Profile
DASH BOARD Sludge Generation
Report
Losoratory
raraqamant Systarn . Process Analys|s
* Compliance
@( * Energy Usage
— Process Data
Analysis Report
RVK Risk Management
Systam _Ee pore
Ind M = :c
iﬂs|§ o; * Equipment runtime and downtime
8 —_.: * PPM Performance
SN0 H] =
o M&E Report

OPTIMIZATION /
TROUBLESHOOTING
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Benefits

RELIABILITY

Risk reduction
Less breakdown / down time

COSTS

Operation & maintenance
efficiencies, lower costs

PEOPLE

Better working conditions
Productivity

REGULATORY

Better monitoring
Regulatory compliance

<
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|DJ_
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CUSTOMER

Faster , better service
Lower costs

) REVENUE

Efficient billing and collection

ENVIRONMENT

Lower environmental impact
Energy saving/ green

CAPEX

Focussed & timely

© dorainarayana 2026




Start where you are: using available
data to drive initial decisions.

1. Audit available E?@}

7~ 2.ldentify immediate
(@)
data (even if poor). ’

‘low-hanging fruit’
decisions.

The Baby Steps
Philosophy

al

4. Measure and refine
data collection.

3. Implement small
changes.

© dorainarayana 2026
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THIS MOBILE APP
WILL HELP YOU

IN MAPPING AND
MONITORING KEY
WATER POINTS

LWILL T
CARRY THE
WATER

| Thank
you
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Hunter Water

Rahul Chhillar, GM Information, Control and Energy
Australia



CAPITAL DEFERRAL THROUGH DIGITAL
UPGRADE - BELMONT WWTW CASE STUDY

Rahul Chhillar Hunter Water Corporation

FEBRUARY 2026




HUNTER WATER - CONTEXT

* 160 km north of Sydney

» Serving ~ 600,000 people
e 19 Wastewater Treatment Plants WESTERN.
10,000 + km of water and ™ AUSTRALIA
wastewater networks

HUNTER
WATER

NFW SOLTH
WALFS

Capital Deferral Through Digital Upgrade — Belmont WWTW Case Study



WASTEWATER PORTFOLIO o
O,

Portfolio Overview Operational Objectives — Digitally enabled:
« 19 WWTWs (1,200-220,000 EP) Maintain stable and reliable compliance performance.
+ Treatment technologies: ponds, BNR, EBPR, MBR, Improve energy efficiency.

intermittent processes
» Sludge systems: aerobic + anaerobic digestion
» Discharge: ocean, inland waterways, reuse Optimise operations to defer capital investment

Reduce chemical usage and costs.

Benefits delivered/On Track

» Energy savings >$400k this price path, plus $1m per
year from renewable energy program

» Chemical cost reduction of ~$400k this year.

+ Digital optimisation insights enabling capital deferral
(Belmont case study)

Belmont WWTW Capital Deferral through Control Optimisation




DIGITAL CONTEXT

Digital Direction

Use enhanced sensors to gain deeper, real-time insights
into treatment processes.

Apply advanced process control to turn data insights into
operational optimisation and capital deferrals.

Invest in digital platforms that quantify risk dynamically
and guide smarter operational and capital investment
decisions.

Digital and Automation Capability

SCADA and PLC-enabled sites

Sensors uplift: nutrient, solids, sludge blanket
Advanced control strategies:

Real-time RAS control

Advanced DO control

Intermittent aeration

Chemical dose optimisation

Operational dashboards

ML platform

HUNTER
WATER

=/




PROJECT CONTEXT — BELMONT

WWTW
HUNTER
* Modified Ludzack—Ettinger (MLE) process LER
» Secondary clarifiers V

» Aerobic digesters and Centrifuge dewatering
» Coastal discharge
» High wet weather inflow sensitivity

_MLE Process Flb.w

Mg Screenings &‘ & /

Grit Removal
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https://www.google.com/search?q=mle+process+diagram&sca_esv=477fbb8c9f03b619&rlz=1C1GCEB_enAU977AU977&sxsrf=ANbL-n7zVeo1j_YW7ke3a9v4liGj39yyPA%3A1772318168606&fbs=ADc_l-aN0CWEZBOHjofHoaMMDiKpaEWjvZ2Py1XXV8d8KvlI3p-ML-906rRL_m6h4jR-tdCeKIwp94h-QiJ4lJfObsqUPixp6KuAej6LdEw-ul8fuXrTOpbdjuM81oZUxGOjnG5czAVNauxPXhrgiUz2oGbTw1Cb2jfVX-0-J0kBMh-f1fwQ8fUJwtTha2A1FmRt6mTc-TJZlxT1_1g4GQ69cyfkRJZ_ew&aep=1&ntc=1&sa=X&ved=2ahUKEwj9pPnWn_2SAxXUxzgGHZ44IwwQ2J8OegQIERAE&biw=1680&bih=881&dpr=1&mstk=AUtExfAqiImhJ8t__KIFtD0RpdHB2KcjdopMe-AC6R6wyMcu0QXHDKqM76kcXogs8Yo5WBZkwPk0Ag_6xp7QBGY6K0qtpMcHCwtSUm5rUzTS3waU2NE9z3NFCedc9rsRZgqLu7_aZHfK3pCK_vCz7xXN2JDa7-dMAYzr3OLHCFDuLaKz-umd0w6zlxmwRm1nbRbGSWVLX_o-2e3UNUXMrMVGLm1BHr5mIdx3u_OyCY_0LeXY2eYuz1dTAo__8nVTpg4qtjlZKN8qmGiqIXHWG8MGblI7speiAWPheKCioZjBCjDL5y9MouupAFVIKGDaqSL5h7eujgcHEic6jQ&csuir=1&mtid=522jafqLJ7mhseMP8Zyy0AM&udm=50#sv=CB8SLgoQYWltLWltZy1mNmUyZGY1NhAAGgVSM0hKWCIRI2FpbS1pbWctZjZlMmRmNTYYQyD-u4iFDjAE

PROJECT CONTEXT — CONVENTIONAL SOLUTION ey

Problem:

» Clarifier capacity constraints during wet weather

» Sub-optimal flow divider caused uneven flow distribution
» High solid flux during storms — noncompliance risk

* Occasional EPL licence TSS exceedances observed

Conventional Operation Setup:

» Reactors continuously aerated; RAS flow proportional to
inflow

» Sludge storage capacity of reactors and clarifiers not utilised

.Previous Recommendations:

» Construct additional clarifier capacity.

» Install a new flow divider to address uneven flows.
+ Estimated capital




PROJECT CONTEXT - DIGITAL UPGRADE IMPLEMENTED

yRedes: Improved process
« Intermittent aeration during wet weather enables reactors to act as temporary sludge VISIbI|Ity th rough
storage. :

advanced sensors,
coupled with smart

* RAS pumping dynamically adjusted based on real-time clarifier sludge levels.

» Online sensor data (ammonia and sludge blanket level) used for continuous automated

control. control, optimises
+ Plant does not have licence ammonia limits so there is larger scope for control optimisation utilisation of
Infrastructure and Control: existi ng

Sludge Blanket analysers infrastructure.

*  Ammonia analyser
* Realtime RAS adjustment
* Intermittent aeration logic

e PLC based automation



WHAT CHANGED OPERATIONALLY ‘WQ?

Available sludge storage in
reactors and clarifiers was
strategically leveraged to

absorb peak solids loading

» Continuous aeration during wet weather.

« Static RAS proportional to inflow . 3 e
This buffering capacity is
finite, and prolonged storage
degrades process
performance.

* Reactors and clarifiers buffer solids during
storms through intermittent aeration

* RAS rate according to sludge blanket height
 Aeration aligned to ammonia concentration

Belmont WWTW Capital Deferral through Control Optimisation




OPERATIONAL OUTCOMES o
O,

14.00

1200 Solids flux capacity 1 23%
g 10.00
2 a0 Compliant performance during
2 60 storm with one clarifier offline
2400 :
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Improved wet weather resilience
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CLARIFIER SLUDGE BLANKET - PRE HUBGRADE

Clarifier Sludge Blanket Level (m} - Pre Hubgrade
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CLARIFIER SLUDGE BLANKET - POST HUBGRADE

Clarifier Sludge Blanket Level {m) - Post Hubgrade

Claritier 1- S8 Level Claritier 2 - 5B Level Clarifier 3 - 58 Level Clarnifier 4 - 5B Level

(]
.
——

Ezs 4 Hh ' "II '
é , J I| \l |I| | l |
?E 15 ‘.fﬂl"' ||y| ]‘ ‘ " I t |
5 'M \ | || ‘ H ‘ 'r
| ! VIR Ill-!ll | JILI i ll‘
.»"Tr rﬁl‘h‘iﬂmﬂ&gﬁ aw\“ il J‘Jﬂﬁ }M{h “}'W 'F:JIL:" “W !?IM ;‘kri\if #&dw l]\ ,hdﬁ ;J F!.'L l‘ :l ‘F'"L}k

Date

2/0b/2024

€

II |L JLrl’ l b ‘
J ||I,|II \J r[[l .‘ i “L .
5:'“[W J'.'J ']] Jljf']“ J"II|J|‘ J'm’:’f‘ -.l:'l')\fﬂl :fu:h,. nlirt::w;-]] W%Ef

Afnbf2024

Belmont WWTW Capital Deferral through Control Optimisation




ECONOMIC OUTCOMES

T Deferred capital construction (>$20m)

My Supports projected 2050 loads (16% growth)

~40% site-wide reduction

’& - - 25% from aeration upgrade — due to higher diffusers
.y Energy Savings: o e e ’

15% from Hubgrade



MLSS (mg/L)

CHALLENGES ENCOUNTERED

MLSS (mg/L) and WAS (ML/d) - Post Hubgrade
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Belmont WWTW Capital Deferral through Control Optimisation

HUNTER
WATER

Sludge wasting — maintaining SRT
MLSS > 6,000 mg/L
PLC communication instability

Unequal clarifier loading persists

Optimisation pushed beyond defined operational limits
resulted in process instability and reduced performance.




KEY LESSONS LEARNED o
O,

Optimisation is not limitless: Process boundaries must be defined before pushing control.
Sensors enable insight — not magic: Value comes from integration into control logic.
Energy savings are real — but monitor ammonia impact

Optimisation reduces risk — it does not eliminate it

Sludge wasting strategy must adapt to aeration strategy

D15 1 B NN o

Practical takeaways:

Targeted sensors to enhance process performance visibility
» Integrate sensors feedback with control logic to optimise

» Explicitly define operational boundaries

» Understand integrated impacts of optimisation




FINAL MESSAGE AND WHERE DOES IT APPLY GLOBALLY ‘WQ?

Define optimisation

o) Targeted sensors provide deep process insights that boundaries clearly, and
uncover optimisation opportunities and maximise the SrPtIC Satis dIess
o L . integrated with analytics,
use of existing assets. control, and dynamic risk

quantification to guide
operational and capital
investment decisions.

remain central, digital selects the best platforms, and

\“ Engineering outcomes are digitally enabled — SMEs
/ cost—benefit analysis guides value.

Deep data insights support dynamic risk
M quantification, improving operational and capital
investment prioritisation across the organisation.




HUNTER

THANK YOU <,

Any questions?

Call Mail

1300 657 657, weekdays 8am-5pm Hunter Water

1300 657 000, 24 hours, seven days PO Box 5171
Translation service: 13 14 50 HRMC NSW 2310
Head Office Connect

36 Honeysuckle Drive hunterwater.com.au

Newcastle NSW 2300

i ©000
enquiries@ hunterwater.com.au

——— e —————




Societa Metropolitana Acque Torino (SMAT)

Daniel Novarino, Head of Castiglione T .se, Chieri & Pecetto WWTP
Iltaly



SWAN-WaterLinks Webinar: WasteWater
Digitalisation from Regional Lessons to Plant-
Level Impact

Tuesday, 3° of march 2026

Digitalisation and efficiency in WWTP:
Turin Centralised WWTP case study (SMAT)

Eng. Daniel Novarino
WWTP Responsible

@n; ﬁpg 7« WaterLinks
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E smat SMAT INTEGRATED WATER CYCLE IN TURIN METRO AREA

gruppo

SWAN

293 Towns

2.187.721 residents served

2024 data

| 1.056 workers

397.595 waterworks

users contracts

Autoritas

" 6.408 km? of territory

13.366 km waterwork
network

y 4

| 10.326 km sewer network

More than 1.000.000 laboratory analyses on

wastewater




E smat WHY TO APPLY DIGITALISATION TO WWTP?

gruppo

7« WaterLinks

WWTP are complex systems that need a lot of energy for their processes

The main goal is related to the reduction of energy consumption = decrease the amount of energy for people equivalent (p.e.) treated

Optimize energy consumption

Decrease the sludge production Increase processes efficiency

Decrease the consumption of Improve natural-based solutions

chemicals for wastewater treatment

.
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SWAN

E@“M Power Monitoring N 1 o ser | Logout | Help chqeiggr
DASHBOARDS DIAGRAMS TRENDS ALARMS REPORTS SETTINGS

= e SMAT Plant

1. Installation of an energy consumption monitoring system
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2. Installation of a process controller based on alternating phases of aeration into biological FoTovoLTACO AC - LAAGRE2

3 - =

PRESPESSIMENT o gt
tanks for n|trogen removal e e o % Q LINEA ACQUE /1
&sd Total Power 1200,1 kY
SARNALEES) @ GRIGLIATURA 4

This technology is mature and widely diffused o SRIGUATURA 172
Photocell Power Production (week) [Lest7Days  ~| HA =
et ﬁ
3. Installation of ammonia and phosphorous analyzers for process monitoring ‘

The technology needs robust data from the field in order to
be effective

(I
- |

q 3
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.f'\ A '\ [\;
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= Photacall Power Production (kW)

4. Combine different technologies for nitrogen and phosphorus removal Modernization Of WWTP maChlnery ﬂeet

. . . - Revamping of the turbocompressors
Use of Anammox bacteria and PAO (polyphosphate-accumulating organisms) - Revamping of the air diffusers

- Revamping of the ammonia analysers
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TER OPERATORS THROUGHOUT ASI S\I\/AN

gruppo
From a traditional predenitrification — nitrification biological treatment plant...

% WinCC_OA_1: Basepane <
WinCC_OA_1: Basepanel a X

LINEA ACQUA2 | GENERALE e Low digitalization rate
13 (4] paza_soi cavtezz. |t
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LAz | LA3 [ LA4 |
To final filtration (sand & anthracite) “rres. | Lranon m CentritAB | Essicot | st.Azoto | Deammon. Jif

Secondary sedimentation P removal

Use of chemicals for phosphorous
removal

==

Nitrification tanks with continuous

Ossldazmne Bioioau b ‘&
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-
*
)

- ——

— T N removal
Pre-denitrification

Tanks with mixed liquor ricirculation ® —— - W ne|
n — e L

P2006AD B -
! . : [ \k)\ COD, BOD removal
Primary sedimentation / ¥




smat HOW SMAT APPLIES DIGITALISATION TO WWTP?

gruppo

7 WaterLinks

TER OPERATORS THROUGHOUT ASI S\I\/AN

...to a new alternate aeration biological treatment plant!

& WinCC_OA_1: Basepanel e [m] X

LINEA ACQUA2/ GENERALE =
DC1_LA2 GENp 2 system
EIEl =S e T o o |

High digitalization rate

To final filtration (sand & anthracite)

L}

Secondary sedimentation

Biological tank for nitrogen removal

o...a.z.o.,em.e.' X . A 5 N removal
using intermittent aeration = '

-
*
)

Ex pre-denitrification
Now, phosphorous biological
removal tank

P removal

‘ “ C X Biological process in anaerobic
rjﬁwé ooe gical proces;

@
t P2006ADCB - condition
Decantazione Primaria \L)\ COD, BOD removal
Primary sedimentation / \




smat

gruppo

» Turbochargers have the function of meeting the air demand required by the biological treatment section of wastewater.

TURBOCOMPRESSORS REVAMPING

7» Waterlinks

SWAN

* The energy consumption of the aeration unit typically accounts for about 50% of the electricity consumption of a treatment plant.

T

Efficiemza compressore

Confronto efficienza turbocompressori a 710 mbar

15.000 20.000 25.000 30.000 35.000

Portata d'aria [Nm*/h]

—a—New —8—0ld

year 2017

year 2018

year 2019

Activity description
4|56 |7|8|9][10[11]12

5

6

7

8

10

11

213]4|5]|6|7|8]9]10]11

[dea and project
Public tender
Challenges after public tender

Activities on site

The intervention included the following activities:

- replacement of 9 turbocompressors serving the oxidation section

- replacement of the control and command panels for the turbocompressors

- replacement of the flow control valves for each tank in every module

- estimated payback time during the design phase: 6.2 years

Investment: 2.800.000 Euro
Energy consumption: - 2.950 MWh/y

Predisposition for future
digitalization of the process



smat INTERMITTENT AERATION FOR NITROGEN REMOVAL ';\ Wa’rerLlnks

SWAN

gruppo

Objectives of the intervention

Intallation of a process controller as main

digitalization goal * improve the removal of nitrogen compounds .
* achieve a 78% reduction as TN for regional targets

* energy savings

* preserve mechanical and electrical equipment, avoid too many interventions on medium voltage switches.

Challenges related to a complex system

* 4 modules, each with 6 independent tanks
* 2+R compressors for each module and air control valves in the 6 tanks of the module
* presence of ammonia and nitrate probes in each tank

* compressors powered by medium voltage (6000 V)

Solution

Implementation of a custom regulation system based on the specifications defined by SMAT - installation of a process

controller capable of keeping at least 2 tanks aerated at all times while keeping the turbo-compressor running as priority 1 -
no 'on-off' effect. Optimal distribution of air flow to the tanks - control of air flow to the diffusers by adjusting the minimum

openings of the globe valves.

year 2019 year 2020 year 2021
6 | 7 2 |3

Activity description

Idea and project

installation

Starting activity
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smat INTERMITTENT AERATION FOR NITROGEN REMOVAL ';b Wa’rerLln kS

SWAN

The intervention carried out following the replacement of the turbochargers involved the introduction of a control and regulation logic for the aeration of the biological oxidation tanks.

The control logic is based on alternating phases of aeration and compressor shutdown in order to ensure the succession of oxidative conditions (nitrification) and anoxic conditions

(denitrification).

The system, by acting and regulating the duration of the two phases, ensures the delivery of the right amount of air with the dual benefit of minimizing energy consumption and

maximizing treatment performance.

‘5 PVSS-TRENDR: Trend RealTime

5

|055|daz CA 1016 - Valv. reg. FCV1006: TM valore ossigeno rilevato

LiLg
ad dL
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0
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Nitrification: aeration is turned ON when ammonia value reach the set point. Oxygen

slowly increase in the tank

Denitrification: aeration is turned OFF when ammonia is consumed. Oxygen rapidly

decrease in the tank and denitrification occurs

TN out of the plant

10,0 Continuous aeration

9.0 Alternate aeration acti
)

8.0 7 ) 8 A Alternate

aeration ON

7,0 6,2




Qmat

gruppo

INTERMITTENT AERATION FOR NITROGEN REMOVAL
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The project includes:

complete replacement of the air distribution
network in the 24 oxidation tanks of the
biological section (33,374 diffusers);

- replacement of all the mixers in the 4th module;

- replacement of the current probes for measuring
ammonium with analyzers for monitoring the

ammonium and orthophosphate parameters

- Installation of a pressure monitoring system

for analyzing the efficiency of the system

Diffuser Dynamic wety +-Orifice Differential = Total Diffuser Headloss Junction Box

Pressure Gauge
T B k

e <
Pressure Lead 1/4” (6mm)—
Diffuser Plastic Base
- | =3
1

. 'J;i it
Pressure Lead 3/8” (10mm) T

Header [
N —-—— e 5
L |
ressure Lead 1/2” (13mm
Bubbler

Bubble lin
Rotameter
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Deammonification with Anammox bacteria for nitrogen removal and phosphorus removal with PAO bacteria are two natural based solution that can be developed if a correct

monitoring system is installed.

» phosphorous is controlled using specific analysers on site

1 mol NO

Struvite " .
co
(nitrogen and phosphorus o]
salt) recovered from urban - )

wastewater freatment

» the deammonification section is based on an innovative technology for the effective

and efficient removal of nitrogen from the sludge line wastewater (an nitrogen-rich

1 Mol NO; s 1 mol NO,,
»
CO;
0,

stream resulting from the dewatering of treatment plant sludge downstream of

anaerobic digestion);

.,Q L@J f=oe SBR 2 Syem m@ 1 mol NH,* 0,5 mol N,
« the adopted process is based on specific bacterial strains, called — T ——C——— " L e

Anammox, capable of removing nitrogen with excellent performance

‘cyaone Moot | |
|
|

and significantly lower energy consumption compared to traditional

|
technologies; /:"\l/___\i
P i

Compared to the traditional process:
* 95% savings in organic substances
* 60% energy savings
* 80% reduction in sludge

* the deammonification section of the Castiglione T.se plant currently

|
|
represents the largest application in Europe of Anammox technology !
|
|

in the field of urban wastewater.r AMMONIA IS CONTROLLED o P

INDIRECTLY USING OTHER PARAMETERS (OXYGEN, pH) Il:> BEEED e e o
Parameter U.m. Traditional Deammonification A
Total nitrogen removal kg N/y] 420.480 420.480 -
Specific energy consumption [kWh/kg N] 4,0 1,67
Total energy consumption [kWh/y] 1.681.920 702.202
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Revamping of the
machinery fleet

Installation of the
process controller

«controll» of
process controller

ENERGY CONSUMPTION vs NITROGEN REMOVAL

Turin WWTP energy consumption
[average kWh/year

7 WaterLinks

65.000.000 g I S - 84%
_______________________________ Pre-digitalisation Post-digitalisation
B |
I - 82%
|
- I
60.000.000 I / 80%
. ' 78%
____________ I
i
55.000.000_ - _ ___ § P
|
i
- 74%
|
I
50.000.000 B ™™™ - 72%
|
|
l - 70%
|
45.000.000 68%
average '11 -'13 average '14 - '16 average '17 - '19 average '20 - average '23 - '25
mmm K\Wh/year 63.986.364 58.406.274 57.146.086 54.741.627 50.267.985
== 9% Ntot removal 74% 73% 76% 83% 79%

TER OPERATORS T JUGHOUT ASL.

SWAN

Maintenance of values of
nitrogen removal near the
target in order to control

energy consumption

Target value for
nitrogen removal

mmm K\Wh/year
- 76% —m—9 Ntot removal
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Traditional processes for nitrogen and phosphorous removal are simple to be improved but their efficiency in terms of nutrients removal and energy consumption is low
Different and more technological processes can be easily performed at every plant scale, but it is necessary to pay attention on many factors:

1. The cost — benefit ratio because digitalisation have a cost in terms of machinery, process controllers and maintenance

2. The improve of digitalisation in a WWTP without a revamping of machines and infrastructure could be ineffective

3. Digitalisation in WWTP can be achieved only if there is a deep knowledge of biological processes. The process controller helps managers in controlling processes, but it's not
enough. This aspect is more important if natural based solutions (such as deammonification with Anammox bacteria or phosphorous removal with PAO bacteria) are improved in

WWTP as a consequence of digitalisation.

It is necessary to create new professional figures in WWTP

One of the most important challenge concerns the training of the personnel involved - Process managers

into process control - PLC managers
- Experts in process instruments and probes maintenance

New challenges for the near future!
Adapt WWTP to the new requirements of European Law concerning wastewater treatment Mirert = T gL o ol el 1000 e 115000 e

- New limits for nutrients Ntot - 8 mg/L for plant with more than 150.000 p.e.

- Energy neutrality for WWTP Ptot = 0,7 mg/L for plant with 10.000 to 150.000 p.e.

Ptot = 0,5 mg/L for plant with more than 150.000 p.e.
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THANKS FOR THE ATTENTION!
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Daniel Novarino



—() Q&A/ Open Discussion



Closing Remarks

Mai Flor, Executive Director (WaterLinks)



Thank you & take care!

Please contact:
Zolboo Dashmyagmar, Asia-Pacific Lead
zolboo@swan-forum.com



mailto:zolboo@swan-forum.com
mailto:zolboo@swan-forum.com
mailto:zolboo@swan-forum.com

ALLIANCE

Highdown House, Yeoman Way
Worthing, West Sussex BNgg 3HH
United Kingdom

Tel: +44 (0) 2032 905342
Email: info@swan-forum.com
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