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De tre hovedspgrgsmal

Hvordan ager vi den strategiske mervaerdi af de store investeringer i klimatilpasning?

- Afgorende at fa etableret et velfungerende, digitalt skosystem

- Faelles forstaelse af begreber, muligheder og udfordringer ift en digital transformation
Hvilke nye lgsninger og tilgange er pa vej?

- Nye Igsninger inden for sensorteknologier, analyser, anvendelses-varktgjer

- Smart Cities: mange tiltag, men maske for data- og teknologidrevet

Hvordan skal vi udvikle pa organiseringen og samarbejdet?

- Afgorende at fa styr pa rolledeling, rammevilkar, incentives
- Meget store forskelle pa beslutningstagning ved multi-akter sammenhange
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Optimization or Transformation?

2020 m=m)
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Digitization — the levels
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The Value Chain — An entire Ecosystem to be changed
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Digital Transformation vil ske i forskellige tempi
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Smart Water - Significant Opportunities and Potential for Better Results and
Highly Improved Efficiency - Major Challenges

* Increased Efficiency, Increased Speed, Improved
Understanding, Better Performance, Better and
more Precise Results

‘Smarter’ Water for Wave City...
= |ncreased automation, improved analysis, Al
solutions Improved Asset management, Field Staff
Management Operations and Customer Services

= Foundation for Increased Effectiveness, more data
for modelling, scenarios, planning, monitoring,
evaluation,

= Leakage Reduction, Drinking Water Quality and
Improving Health, Reducing pollution events

* Increasing Cross-sector Solutions, Smart Water as
element Smart Cities; May lead to change of roles
and responsibilities

w



Expectations — selected use cases

Leakage management — In line with ageing infrastructure, utilities in many parts of the world
face the challenge of reducing non-revenue water to minimize water and revenue losses from
their networks. The adoption of more intelligent monitoring and control solutions is a key way in
which this can be achieved.

Reducing pollution events - during periods of high rainfall, cities with combined sewer systems
are at risk of having serious water pollution issues caused by overflow events. Being able to
rapidly react or prevent these CSO events forms another major opportunity for monitoring and
control systems.

Asset management — Monitoring and control systems can ensure the optimal operation of
treatment plants and networks, and find ways to maximise the lifetimes of these assets.
Process economization —utilities and industrial end-users alike are constantly striving to make
savings in processes- being able to run a system at its most optimal state provides economic
benefits in terms of energy reduction and lower chemical usage.
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Expectations — selected use cases # 2

Increased automation — being able to save the amount of time that it takes for a problem to be
dealt with in a treatment plant or network is a huge opportunity that monitoring and control
systems can fill. This, together with a reduction of in-house expertise surrounding water
management and the fact that end-users want to be able to focus fully on their core processes, is
driving the uptake of more automated solutions that reduce human involvement.

Integrated solutions and partnerships - understand how different elements of the market
interlink, how it can work effectively with other companies’ offerings and devise strategies to
collaborate with key industry players in order for solutions to be developed most effectively.

Operations and Customer Services — faster response rates to incidents; increased network
uptime; near real-time situation awareness; substantially improved documentation for field staff
work, improved feedback mechanisms, planning of service operations; interpretation of multi-
factor systems efc.

* Over the next decade, it is estimated that the Municipal Water Sector will invest more
than 20 bio. $ on software, data and analytics solutions in Europe as well as USA
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Optimeret drift pa forsyningsanlaeg

RENSEPROCESSEN
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Pressure Zone Management — Highly improved operations and maintenance

Motivation
* Network assumptions:
* One supply node.
* Now elevated reservoirs.

i

* The flow into the DMA is measured
by flow sensor at the pumping
station or in a measurement pit.

* Flow at the consumers is measured by meters.

* Network pressure sensors are added at several
points for leakage localization.
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Planning of new measures e.g.
- River restoration, buffer zones, establishment of wetlands

- Climate Change Adaptation, water retention
- Water Resources Allocation

e =P s MR RS -

g— L



Context

Overall Water Quality of China's Groundwater

(2013)
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Klimatilpasning i byerne — mange interesser, mange interessenter

15



Smart Systems

* Smart Industries

* Smart Utilities

Billund
BioReﬁn%”?y

Resource Recovery for th utur

* Smart Farming

* Smart Water Management eg Groundwater Cycle
* Smart Monitoring Systems

* Smart River Basin Management

* Smart Cities

- Data will be key! - Imagineering!
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Water — the Global Perspective

* World Economic Forum — "top 3 Global Risk Factor for 7 consecutive years”

*SDG 6: Nearly 1 billion without access to safe drinking water and sanitation

* At a global scale, Demand will outstrip Supply by 40% in 2030

* Climate Change will magnify the challenges

A8
* Water is just different from anything else — it don’t respect boundaries
* The Water Sector — Conservative, slow, risk averse, difficult for investors

* Getting the business case is difficult, policy risks and lack of getting prices right



Projektet — Branchedialog — Digitalisering i Vandsektoren

Formal:
- At skabe storre sammenhangskraft i vandsektoren ift digitalisering; feelles forstaelse,
feelles forventninger, falles retning — og fa sma og mellemstore med

Aktiviteter:

- Siden forar 2018 er der afholdt cirka 10 dialogmader, workshops og seminarer

- Cirka 100 aktgrer har deltaget; virksomheder, forsyninger, kommuner, forskning

- Cirka 100 ideer identificeret, komprimeret sammen i inspirationskatalog med 30 forslag

Afsluttende konferencen, 12. December 2019, AROS, Arhus:
- Samle op pa projektets resultater, drofte perspektiver, komplettere kataloget
- Drofte barrier for optimal vaerdiskabelse: det digitale skosystem

Perspektiver for MST:
- Hvilken rolle og tilgang ift opfelgning?

Perspektiver for VFS:
- Hvilken rolle og tilgang ift opfelgning? Involvering af fagteams ift primaere use cases?
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Projekt — Digitalisering i vandsektoren

* Fa er rigtigt i gang
* Cost-benefit, hvordan?

* Muligheder for bedre
planlagning, design,
styring

* 20-40% driftsbesparelser
* Test, demo data-fangst
* Cloud-systemer, scope

* Simulere og udvikle
storskala-lesninger (GVT)

= 1M Confidential

@ Hvad er der i spildevandet?

Driftchef, spildevand og renseanlaeg, gruppe 4

Sensordata placeret strategiske steder i kloaknettet maler og
fortaeller hvilket spildevand, der er pa vej ind til renseanlaegget, sa
den rette bakteriebeholdning mm. kan forberedes til
renseprocessen (eksempel fra Assens og glproduktion).

Med denne viden kan man ogsa optimere pa processen omkring
separation af spildevand der er pa vej ind fra forskellige kilder og
f.eks undga at bestemte typer spildevand blandes og der
fremkommer en kombineret maengde spildevand som er mere
kompleks at rense i forhold til at adskille de forskellige typer
spildevand der er pa vej ind til renseanlaegget.

Value drivers

— Renseprocessen optimeres ved at man dels ved hvilken type
spildevand der er pa vej ind til renseanleegget og dels ved at
man kan separere forskellige typer spildevand som nemmere
kan renses individuelt

— Hurtigere renseproces fordi forskellige typer spildevand
adskilles

— Reduktion af kemikalier i renseproces

(m? Milje- og Fedevareministeriet
== Miljgstyrelsen

DRIFTSMEDARBEJDER
(PLANLZEGNING)

Optimere renseproces
udfra viden om spildevand

Separation af spildevand,
hvor mere effektiv

. . Keywords LEDELSE/
@ Mere malrettet brug af LER i alle \",‘ed“geho,d @ DIREKTOR!
sektorer PLANLAEGNINGSCHEF

Samkering imellem

Ledelse, Smarter Cities forsyninger
. Vedligeholdelsesmodeller
Mere malrettet brug af LER i alle sektorer. Der er stort med Al/kunstig intelligens

potentiale i at bruge LER (Lednings Ejer Register), hvor al
anlagsarbejde registreres, som man sammen bedst muligt
planlaager fremtidiat arbejde

Value drivers
- Bedre modeller til beregning af vedligeholdelse kan give i
20% besparelse pa vedligeholdsomkostninger Text or image
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- Bedre modeller til beregning af vedligeholdelse kan give
20% besparelse pa vedligeholdsomkostninger

Text or image
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Availability of sensors — DRAFT

Drinking Water

Dissolved Oxygen

Tuebidity

Dissolved Solids

Mature sensors
Analyzers

Limited experience
Not available

Mot relevant/mentioned

Table 3: Current availability of sensors for physical and simple chemical parameters

Analyzers
Precipitation Limited experience
Temperature Not available

Mot relevant/mentioned

Turbidity

Dissolved Solids

Table 5: Physical and Simple Chemical Parameters - Probable Availability 3-8 Years from Now



Availability of sensors — DRAFT

Sewer System  [Surface Water |Drinking Water Sewer System  [Surface Water |Drinking Water
Ammonia Mature sensors _ Ammonia Mature sensors -
Nitrate Analyzers Analyzers
Chloride Limited experience
P Chloride Limited experience
Sodium Mot avallable _
Not available
Calcium Mot relevant/mentioned
Calcium Not relevant/mentioned

Phasphate

Suspended solids
Sludge blanket

Suspended solids

Sludge blanket

Methane
Methane
. L0,
o,
BOD, COD, TOC BOD, COD, TOC
Chlorophyll a Chlarophyll a
E. coli E. coli
Phenals Phenals
Cyanide cyanide
Hydrocarbons

! Hydracarbons

Heawy metals

Heavy metals

Micro plastics

Micro plastics

Table 4: Current availability of sensors for Advanced Chemical and Biological Parameters
Table &: Advanced Chemical and Biological Parameters — Probable Availability 3-8 Years from Now

+
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Gode intentioner bliver til bunker af ubrugelige data

+

&y

Smart city: Kommuner snubler i

datakaos

Teknologien fungerer, men mange kommuner bavler fortsat med at skalere de
intelligente datadrevne lgsninger, der skal gere danske byer til ‘smart cities’.

Af Laurids Hovgaard 14. apr 2018 kl. 14:00

00000 aGD

Intelligent trafikstyring, rottebekeempelse, tilstandsbaseret vedligehold af veje, lyskryds og

infrastruktur. Alt sammen sakaldte smart city-l@sninger, der skal gere driften af byer mere effektiv,
miljgvenlig og enkel ved hjeelp af sensorer, der indsamler data om alt fra skraldespande til bilister.

De seneste knap ti ar har storbyer som Aarhus og Kghenhavn arbejdet med at ggre byerne
‘smarte’. Men rigtig mange pilotprojekter kommer aldrig videre end pilotfasen og bliver aldrig
skaleret op til almindelig drift.

En sterre kortleegning af kommunale smart city-projekter viste for to ar siden, at de danske
projekter alt for ofte dar, fer de bliver opskaleret. Danske smart cities lider af pilotsyge, la@d
konklusionen.

Den udfordring preeger stadig billedet i dag — men det er ikke lz2ngere teknologien, der volder
problemer, men maden kommuner handterer og analyserer bydata pa:

»Byer er formodentlig det mest komplekse omrade
inden for Internet of Things, fordi der er tale om &bne
miljger, hvor en uendelig raskke faktorer spiller ind. Kan noget sa bledsedent
Det er meget nemmere at udvikle Industri
4.0-lgsninger til lukkede produktionsmiljger, hvor

som ansvarlighed bane
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Smart Cities — Great Expectations but lack of common definition

SMART CITY SMART CITY

X R e
I i : el
The Importance of Smart Cities — Zify — Medium Technology Research for Smart Cities and Build...

Why Smart Cities Are a Golden Opportunity for ...

ooE

Haw to get smarter. agethar?

Smart cities report forecasts trillions in e...

What is a smart city?

Vet tree
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Smart Water — Element of Smart City RN @ S i

Smart : S Smart
Retail - | . \. Home

Education

&S

_il Smart Grid/
Smart Energy

Solutions to cities’ immediate challenges

Hardware + Software + Process expertise to operating systems

= : = A g Smart Governmen
Smart Energy Smart Mobility Smart Water “'”;:::;E'”: "ma“Hi':_l':s'"gs E @ ‘®

a4

Smart Health @

Sman Gid Automation EV Charging Diswibuion Putic Safaty Highpertrmance #156193T732
& Fleaible Distibugan i skuchure & Managarmeri & Lask «Videa Sumveilance Building="
Superision Services hate i « Ernergency + Energy Eficiency &
mariagament Security suians
+Energy Saricas
Smart Mataring
A, 1] g i L
EDanantasponss | (R TG Maragerien Paver. Gortral & = o iy
Aty Eraar + Education Eficient Hames
magreinn ~ Heal#cam
Renewstiies kagmiion < Tewtism *Homs Enesgy
& Miem Grid marsgement
=5 Tdling & Cangestion -
W i B s Smart City S Model
e P SsestLgting ma i ensor Moae
Real- Tirme Srmart Grid Ushart Fleceling rmanagamer
Soltmra Sude Comnecionta e
Irtagrated Mobiity Srmart Grid
« Pubiic Transd
Gas Disyibation + Travaler darmation
et Embedded
) . Smart - Smart Grid
- Pawes, Securty, Bulding, 1T, & Pracess Management = Shourly Syl eins &M agarmant buildi Sensors " Industrial Cloud
Systems intagmed Archite clum * Enargy & Envimrrment Managamant informaion System smwr:g \ ¥/ ’ e utomation
. / !
- knegrated Gity Mariagemert Plasiom for Mabiliy « Weathar Ireligence [ Q B Pollution X anacs -
™ sensors Dedicated

: e Meteorological Smart
e Sensors meters

-

" Hospilals, industral facilities, datacenters and commaercial buildigs

eﬂ d HPC

Transactional

INTELLIGENT

HIGHWAY -
\ ks R » Social ,i
v A Inductive Traffic
rommglbl':; in:ﬂ::‘l seg:?tlm s . i it e cameras Location
ambulances Q e



Smart City Technologies — Hype Cycles Urenio 2012 and Gartner 2018

expectations LBSs in Automotive
p Water Management Vehicle Information Hub
Sustainability Business
Operations Consulting Services Augmented Reality
Stewardship A ion: Remote Health Monitoring

Distributed Generation
Home Energy Management/ Microgrids
Consumer Energy Management

Consumer Smart Appliances

Networking IT and OT

Continua 2011

Smart G Op g F
Information Semantic Services

Cloud Computing

Intelligent
L

Wi-Fi Posi jor Sy Machine-to-Machine
Sustainable Perf Manag o Communication Services
rogen Economy Advanced Master Data Management
Electric Vehicle Charging Infrastructure Metering Mobile Health
Sustainability Consulting Services Infrastructure Monitoring
Wireless Electric Vehicle Charging
Real-Time Parking Communications

Combined Heat and Power

Customer Gateways

Plug-In Hybrid Electric Vehicles/Electric Vehicles

Thermal/Concentrating Solar Power

Integrated and Open Building
Automation and Control Systems Location-Aware Technology

Consumer Telematics

As of July 2012
Peak of
Technology Inflated Trough of Plateau of
Trigger Exp:c:ations Disillusionment Slope of Enlightanmient Productivity
time v
Plateau will be reached in: absolata

Olessthan2years O 2to5years @ 5to 10 years
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Smart Cities — et element i Future Cities

Smart City, Operations,
Management

Future City

City Aqility, Citizens’
Involvement, System
Innovation

Blue-Green Liveable City,
Vision, Strategy, Quality
of Life, Urban Plannning

City Economy, Start-Ups,
Job Creation, Education,




IBM Point of View: To thrive in the face of technology led disruption,
organizations require digital reinvention

- ———

.tlzatln. ]

: Digitization improves

1‘1. . ¢ efficiency by applying

.+ technology to individual

> = [EEOUICRS OF DROCeSSas,

-

,f;DigitaI transformation

* .+" digitizes whole aspects of a

T ®— husiness producing
customer experiences that
support what individuals
need or want.

Digital
reinvention

* Digital reinvention
incarporates digital
technologies like never before
o creale revenues and
results via innovative
strategies, products and
eXpenences.

Digitization in banks involves
transfaling analog processes into
digital processes such as onfine
banking or efectronic funds transfer

Digital transformation in banks involves
inteqgrating across multiple digital processes
to offer customers individualized
experiences, e.g., omni-channel and single
view of the custormer initiatives

Digital reinvention in banks invaolves fundamental
reimaging of the way bank engages with customers
and other stakeholders e.q. constructing deep
customer relationships in which a bank orchestrates
comprising financial & other associaled services (o
reglize customer ambitions and aspirations



DTU
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Yves Doz and Mikko Kosonen, Fast Sirategy, 2007
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Implementing PULS 2.0 — database for public water data

* Close Co-operation with the Danish
Portal for Environmental Data

« Co-operation with a range of
organisations incl for the Ultilities and
Municipalities

* Involving software-companies and
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Action Plan

’ Distribution database February 2019

‘ Bathing Water April 2019

‘ WWTPs June 2019
‘ Aquaculture July 2019

‘ RBU (Rainwater) September 2019




Development Projects with involvement / lead by Danish EPA

= The National Digitalization Strategy (FODS 6.1), a
common platform for all data related to Terrain, Water
and Climate

= Danish Meteorological Institute Climate Change Atlas

= GEUS Denmark-Model for Groundwater Management
will be developed to include Climate Change
Adaptation

= Feasibility Studie Assessing Sensor Technologies,
the degree of Matureness and Readiness for
widespread Implementation

= Storing of Water and Re-infiltration of GroundWater

& = yrming the ”Jupiter” Database for Groundwater

Milj@styrelsen



RIVERSCAPES — Monitoring riverscapes with unmanned airborne vehicles

@ 5 https://innovationsfonden.dk/da/presse/dronemaalinger-skal-forhindre-oversvoemmelser
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TURBUS — Turbidity Ultrasonic Sensor for Water Quality

@ 5 https://innovationsfonden.dk/da/case/sensorer-skal-holde-oeje-med-drikkevandet-i-roerene



CHAIN

& .,  https://innovationsfonden.dk/da/presse/vand-40-kunstig-intelligens-skal-sikre-fremtidens-drikkevand



Sino-Danish Co-operation in Changchun

Motivation
* Network assumptions:
* One supply node.
* Now elevated reservoirs.

\\\ i 03 =r:"“l:.ulll-.
N S/ E- =il £
\Q”"/ &:0% g

4 JTH = ':-lll=

* The flow into the DMA is measured
by flow sensor at the pumping
station or in a measurement pit.

* Flow at the consumers is measured by meters.

+ Network pressure sensors are added at several
points for leakage localization.
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Water Smart Cities

@ .,  https://innovationsfonden.dk/da/case/smart-vandhaandtering-til-smarte-byer/
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