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Komunikacné siete

Vodné zdroje
* Digitalizacia
» Potrebarealnych a presnych dat (1oT) « Klimatickd zmena

» Recyrkulacia vody pre potreby zavlazovania

Cistenie odpadovych
vod

Energeticka efektivnost’

a stalost’ Cistiarenskych

procesov

Dodahovanie potrebnych

limitov

- . : Recyklacia vody a jej

Uprava pitnej vody opatovné vyuzite

« ZlepsSovanie kvality pitnej vody-
monitoring

odovodné & kanalizaéné siete

* Monitororovaci systém

» Energeticka efektivhost’ a odolnost’ systému
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@ GOULDS

1848

@ Bell & Gossett

LEOPOLD

1916 1924

-
- -

1948

(@ rowarRA wmjkHs
1968 1977

SEMNSUS

2003

TSO | M Y'sent
aQuatune —»-»pureAnalytics”
2005 2011 2015

1901 1918 1938 1945 1967 1976 1993 2002 2004 2009 2013
eeE— godwin® == ‘ ¢ emnet v
SANITAIRE® - WWNO 0o \A/ANL?LR YWTAITER:
WEDECDO® A< Confluence =i==

IIIIIIIIII

xylem

3 Lets Solve Water




Digital Twin
Definition (DHI):

A Digital Twin is a computer model that virtually , X2 , ?i"'%""@ - D IGITAL

reflects and simulates a real object, its environment
and interaction, providing a picture as accurate as
possible of how that object behaves in real time.

TWIN

This could be a water treatment plant, where the
Digital Twin includes process models to simulate the
treatment steps, physical assets (e.g. pumps)
represented in CAD, and performance models to
optimize resources (e.g. energy usage).

e "“““'“I ] ...i“unlfnﬁﬁ

| 4 o

" bl £
“60006 ! A digital twin is a virtual representation of an object or
, b system that spans its lifecycle, is updated from real-time
data, and uses simulation, machine learning and

reasoning to help decision-making

lem
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smart digital solutions

CHALLENGES

Water loss

Leak pursts & Surge DefG‘Ctio,,
Meter Performance

APPLICATIONS
G
O

Drinking Water Networks

CONSISTENT Uy,

Managment

Treatment Plants

Other solutions

Wastewater
network

xylem
Let's Solve Water

Xylem Proprietary/Confidential




100%

o OPTIMALIZACE

Hledani nejlepsiho dostupného
provozniho nastaveni z dostupnych

moznosti
60%
ODTOKOVE PROVOZNI SPOLEHLIVOST
, A PLYNULOST
LIMITY NAKLADY
PROCESU

xylem
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Kde hledat uspory?

Ztraty elektromotor

Ztraty na hrideli

Mechanicke ztraty Reaktor

Elektricka energie

‘ Prebytek
dmychadlo

» 15 kg O,/h

Vzduch/kyslik
8 000 Nm?/h
2 162 kg O,/h

. Organika
Biodegradace 40(? kg O,/h

550 kg O,/h
92 Dusik 150 kg 0,/h ‘

e




Rizeni procesu

e OO

Frekvenéni | ___
ménic dmychadlo

Reaktor

Predikce nakladu

Predikce kvality

_________________________________________________________________________________________________

data

Rizeni
podle
simulace

—————————————————————————————————————————————————————————————————————————————————

_________________________________________________________

Zap/vyp

Frekvencni
menic

Odpadni voda

dmychadlo

Reaktor

ﬂlem




Komplexni reseni

Rizeni procesu Aeraéni systémy Michani a €erpani

Analytika

Dmychadla

" xylem




Nékolik druhu optimalizacnich reseni

TSO principal

RAW WATER

5/ Holistic optimization.
global approach with
—_ connection to other processes

COD; , TSS+g5, NH4, TN,
TET

Request to SCADA

Improving the existing Bioprocess with Simultaneous
Nitrification Denitrification (SNDN) and potential for a “Nitrite Shunt”

Set-points:

» Coagulant dosage

» Polymer dosage

- Blower performance
* RS flow

+ IC flow

This is what our solutions bring

SNDN is OIZI:IJI'I'IHg here
NHN — NON — Ny

DIGITAL TWIN itte snant

NH-N — NO-N — N,

Influent Swing Zone Aerobic
—_— Anoxic 0.0D0C -1.0 DO 2.0 mgiL

Based off Ammonia DO
le Readings
Let's Solve Wat ’
75%
Ammonia 60%
(NH4-N)

Return Activated Sludge

secondary | Effluent

Clarifier

Oxygen Carbon 1
(air) (cob) Sludge
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PoZadavky na COV dle velikosti

Velikost COV <10 000 EO 10 000 — 100 000 EO >100 000 EO

Odstranéni organiky
SoucCasné

pozadavky
na kvalitu
odtoku

Amoniak
Celkovy dusik

Celkovy fosfor

Pozadavky Energeticka neutralita
o PFisn&jsi odtokové limity

L4

Kritéria

: <35 kWh/EO <25 kWh/EO <20 kWh/EO
taxonomie

xylem

Let’s Solve Water



Data-Driven Process Optimization

Advanced Sensing Machine Learning Dynamic Control

digital twin

Xylem

Treatment
System
Optimization

real world

Systém pre digitalny monitoring a modelovanie rieSeni v realnom ¢ase, ktory spaja
vstupné Gdaje a modely riadenia COV s ciefom poskytovat analyzu a kontrolu.
Systém je zaloZeny na technoldgii DIGITAL TWIN. Systém optimalizuje COV
hladanim najlepSieho dostupného nastavenia prevadzky cez prognozy a vypocty

umelej inteligencie/ machine learning a holistického pristupu /em
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TSO (Treatment System Optimization)

ROZHODOVACIA INTELLIGEN

=

SENZORY/SONDY

Kvalita vody, prietok, ostatné
parametre

HISTORICKE DATA
12-36 mesacné data z
prevadzky COV

Real-time data
: kontinualne odporuéan
pre nastavenie
parametrov COV

SCADA

Prevadzkové data v realnom ¢ase

, O A\
INE ZDROJE 4
Lab data, meranie spotreby energie a
zrazadiel,predpovede pocasia ‘

Continuous data flow

Zlepsenie
prevadzkovej
efektivity—
chemikalie a
energia

Zmiernenie
prevadzkovych
rizik na COV

ZvysSena
spolahlivost
procesov

« Efektivnejsi

monitoring
el. energie

a vyuzitie

* Minimalizovanie
spotreby chemikalii

* ZvysSenie miery
spolahlivosti COV

* Flexibility vo vybere
typu riadenia

lem
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TSO princip funkce

SUROVAVODA

CHSK, , NL;o5, NH4,
Peetr T se--

Setpointy:
» Davka koagulantu

» Davka polymeru

* Vykon dmychadla
* Pratok VK

* Pratok IC

VYCISTENA VODA
CHSKour » NLoyris
NH4oum Pout

>

PREDIKCE

CHSKpgrep » NLprep:
NH4prep, Perep

DIGITALNI DVOJCE

/xylem
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Rizeni podle simulace
Systém propocitava mnoho ruznych scénaru

Vyhodnocuje splnéni pozadavky na kvalitu

Sceénare nesplnujici kvalitativni pozadavky jsou vyrfazeny
Sceénare s nejlepsi energetickou efektivitou jsou aplikovany
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keep current setup

(blower 75 %, IC 100 denitrification into

%, RS 75 %)

switch part of

aerated zone

P

decrease blower
power to 60 %

N
7\

decrease blower
power to 70 %

increase blower
power to 80 %

N
7 N

increase blower increase blower increase internal increase sludge
power to 90 % power to 100 %  recirculation (200 %) recirculation (100 %)

mN-NH4 ®=mN-NO3 mNtotal menergy demand

\ ¥
7N

blower 70 %, IC 200 blower 100 %, IC |

%, RS 100 %

%, RS 100 % %, RS 75 %

blower 80 %, IC 150 | blower 80 %, IC 400

%, RS 50 %

—

Xy
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Cile pro TSO system

Dodrzeni kvality vody na odtoku

Snizeni spotreby energie

Snizeni spotreby chemie

Kontrola variabilnich natokd na COV (zatiZzeni,hydraulika...)

Snizeni GHG emisi (napr. N20)

Vybalancovani nitrifikace a denitrifikace

Inteligentni pomoc a zastup
( zdroj udaju a doporuceni, hluboké znalosti o technologii)

/ xy !etes S[I!}Water




Holisticky pFistup k COV jako celku

Treatment
System
Optimization

Vyuziti jestvujici infrastruktury & zarizeni

Pfrizptsobeno individualnim pozadavkim kazdé COV ( glass box)

» Definice stratégie dle priorit zakaznika (napf. management fosforu)
4

« Sensor a PLC agnostiké feseni

/« Guidance mode / Automatic mode

 Moznost dodatecného rozsirovani systému

» Periodické uéeni modelu pro dosahovani nejvétsi presnosti predikci

« 50+ referenci v EU (size 2,4 Mio- 30 000 PE)

xylem

17 Let's Solve Water




How Is it deployed

____________________________________________________________________________________________________________

’
/
1

Data Recommendation
: Data store models
processing

y

Process
control

Control selection
ﬂlem
0 Let’s Solve Water




TSO implementace

Project Schedule

Months |
Phase : : - - : : : ;
MLI M2 M3 M4 M5 M6 M7 ME M9 MI10 MI11 M12 MI13 MI14
Data collection
I. Auditing and Preparation i
Il. Analysis
lll. Moedelling and Review Meeting -
V. System Integration
V. System Deployment, Validation and Operator Training

£ Project perfarmance Xylem

& Inputs or decisions required by the customer

Cenova kalkulace pro TSO je zpracovana samostatné pro kaido@l fazi projektu a je tedy
mozné postupné financovani projektu podle ukonenych fazi.

Pro TSO je volitelnou moznosti uzavrit SLA ( maintenance contrabt) na jeden rok.
Pro prvni rok provozu bude SLA poskytnuté jako benefit zdarma.

19

xylem

Lets Solve Water



Dakujem za pozornost'!

/xyll_.essge‘Water
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