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Positive Energy Districts

limitations “Deusto

Applications
Better understanding of heating/cooling/electric loads
Optimization of energy distribution, while ensuring service levels
Impact Assessment for the integration of RES

Limitations on data availability
Quality

Avallability
Resolution
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Optimization of DH e atelier
distribution conditions = Deusto

A Infrastructure design/sizing is standardized. Many times,
considering worst-case climate, redundancies, partial
system unavaility,...

A Operation routines are static/analogic/old

A Can we adapt operation routines to take advantage of
oversizing and operate with better performance?
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Olaia Eguiarte, Antonio Garrido-Marijuan, Roberto Garay-Martinez, Margus Raud, Indrek Hagu, Data-driven assessment for the
supervision of District Heating Networks, Energy Reports, 2022, https://doi.org/10.1016/j.eqyr.2022.10.212 I
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Impact assessment of RES 0." Qtclicf
In networks 2 Deusto

A Given a particular system, can we integrate RES?
A What will be the impact of RES at system level?
A Will baseload still be economically viable?

o ——— . ————— . ——————— ——— ————————— -

100 %

Garay-Martinez, R., Garrido-Marijuan, A. (eds) Handbook of Low
Temperature District Heating. Green Energy and Technology. Springer,
Cham. https://doi.org/10.1007/978-3-031-10410-7

Capacity
requirement
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Electric Vehicle usage 0‘ atclicf
A People is switching to EV DEUStO

A EVs are installed behind the meter
A Can we screen how many EVs are out there?
A How often are they plugged-in? How much are they used?

Consumption with Detected Charging Intervals

— Consumption
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Date and Time
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Aitor Diez Mateo, Roberto Garay-Martinez, Jose Ignacio Garcia Quintanilla, Marion Perrin, Algorithmic Thresholding and Baseline Detection for Residential EV Charging
Event Identification, to be published, 2026
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A Quality
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Data quality 0." ateliel
IDeusto

A BMS data is commonly of
poor quality
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A Local service provider: ‘ |
Varies case by case.

A TELUR/Iberdrola are great!
Continuous time series, with
>~hourly resolution

A Some others: Only billing
information, every 1-2months,
sometimes in U instead of k Wh
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&
Data availability o" Qtclicf
“IDeusto

A Existing BMSs and SCADAS at building level
A >90% without historic data
A Even for assets deployed in the last few years

A Utility data. Standardized.

A Daily resolution or better for Electricity.
A Monthly resolution or better for Natural Gas.
A Heating, highly dependent on metering infrastructure.

A Local service providers: Varies case by case.

A Some service providers take ownership of data and use GDPR to avoid collaboration

and innovation programme under grant agreement N0.864374
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;—" atelier

Positive Energy Districts

IDeusto

Summary

Applications
Better understanding of heating/cooling/electric loads
Optimization of energy distribution, while ensuring service levels
Impact Assessment for the integration of RES

Limitations on data availability
Quality

Avallability
Resolution

and innovation programme under grant agreement N0.864374
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Building Smart District  Decentralized energy production ‘=" O te | | 6 r

‘ Positive Energy Districts

(L
.(,‘ | wouter.borsboom@tno.nl
< <> Y
. ' 11

Digital Twin Building  Digital Twin Smart Digital Twin Decentralized m innovation

A A a
: : Control :
% : : Dataanalytics
v v v
g \ Wouter Borsboom
‘i‘ :k TNO Participant ATELIER

for life

District energy production

J research

>
@
LB
—
Y]
pd
N
©
o
()]
N4
3
>
e}
2
H_
m
>
<
e
k9
el
H.
e
()]
Q
<
()]
O
\
2
@
X
3
O
(9]
(4]
e}
pd
L)
-
]
<
N4
e




Positive Energy Districts

Y Qtelier

tion

pre

Livecycle
Collaboration

Digital

e

Realisation

tal tools for PEDs

d challenge or support?

igi

Data and d

¥/E£%98 0N luswaaibe jueib Japun swuwreibold uoesouur pue
yoleasal

| eoAgY Al A1SC1ENZP6E SHUN AEN: EAYYAP: YSPHYSOIN B IM¥ NOS2ANCT BYYD




a

2 =4
N [ I
<
S Netcongestion Netherland, no YRR e
— | | Positive Energy Districts
> n
@ ‘ a a‘ I INGUL DN Teruglevering /N
3 nE
=
3
o Bremerhaven
N - s
s - / < —
N lecuwarden | Groningen®
2 ' : Bremen
H_
m
>
<
e 's
E" < NEDERSAKS
H»
<
[{e]
e [es}
2 Osnabriick
\& E
< ()
«N E
o 3
S Munste Munster
(‘Q %
< g
1]
] a
v E NOORDRI . NOORDRIJN
< WESTFAI WESTFALEN
>
ok @
Q IS
7 s L
(2]
z g_ Brugge Dusseldorf Brugge Dusseldorf
5 8
S
£3 Keulen Keulen
T C
< & E Brussel Brussel HESSEN
o] : o+
5 4 .c% 7 Bonn \H Bonn

demand of electricity Supply of eletricity




a

c -'
> l
N n n n I
<
- ] Positive Energy Districts
>
s bUt dO we |I8.V€ |||f0rmat|on %
N
-
% 800
° =
o 600
g
o @ 400
X >
= & 200 4
| I ——
>- 0_ T T T T T hd T T T
Ay 2019-01 2019-04 2019-07 2019-10 2020-01 2020-04 2020-07 2020-10
b4
0.050
H_
0.025
2 7
= E 0.000
Had G}
o —0.025
N
© <
h- C’; —0.050 1 T T T T T T T T
3 2019-01 2019-04 2019-07 2019-10 2020-01 2020-04 2020-07 2020-10
o X N
«WN g - 8
Q - = .|
c = 6
< () =
«N E —
) v 4
Q ) =
< E
q 2 5 2
Z = =
G I
Ha E) 0+ T T T T T T T T
- 5 2019-01 2019-04 2019-07 2019-10 2020-01 2020-04 2020-07 2020-10
x 2 1.00 4
5
()
= = 0.75
QO IS .E
« g = 0.50 -
[V} 2 3
[+
A & = 0.25 -
Z c
e
g 0.00 1 ! ; ; ; ; ‘ ; ;
w5 8 2019-01 2019-04 2019-07 2019-10 2020-01 2020-04 2020-07 2020-10
< © E Time [h]
¥ 2o
RS

We didndot receive any useful tomwser gy data for al




P YA2YyQa

. =
Roomtemperatures office watelicl

> n u n
:  building, what is the room
Q]
' temperature of the.building?
(2]
- temperature o JDuilding”
¥ 25. [ [ [ [ [
o]
-
e}
b
I.'_
m
>
<
e
R
S <
o5
<
e g
‘ o
- Z
o &
o
Q g
‘¥ @ 15
Z =
] [=)]
-
¥ 2 /\¥
5 \/ -
= @
£
QO IS ]
«N E T
© B
2 2 10
= '(% 00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00
>ﬂ$§§
< @ .S
¥ 3o
RS




a

: ctive twi = & atelier
- Predictive twins: decision - @oYtelIcl
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o 5 Whatis monitored?

s i A Data from the building management system:

c 3 room thermostats, air handling units, DIDs,
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s & A Energy meters. 0
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5 & A loTdata

< % £ A Additional systems: access gates, awnings,

8% complaints, etc.

A AIM: services, renovation, maintenance




* But how are digital solutions e atelier
really going to make a
difference to these challenges?

’ ’“ ’ ”m ”m ”" Wl “ Predictive twinsare predictive digital replicas of
‘ h " physical structures such as bridges, tunnels, homes
and offices. With these twins, the future behaviour
and use of structures and networks of structures
can be predicted and influenced ‘
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&Y
Data needed for electricity e.Qtelier
prediction

Heating, cooling energy

demand heat pump (TNO):

A BIM input file

A Per block: temperature,
occupancy, electricity (excl.
HP), hot-water use

A HVAC: collective heat
pump, district heating,
thermal buffers, booster HP

Household profiles, EV
charging profiles, Batter
(Spectral)

and innovation programme under grant agreement N0.864374
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Housing corporation AREA: oy atelicf
double use of local PV of heat
pump with SirinE predictive TWIN

S|r|nE

Hybrid building model, analyze, predict, control
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Apartment complex in Uden witbcal Photovoltaieand adigital twinto control theindividual heatpum[E
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Monitor and control UDEN in e.atelier
apartment gy

Smart heat pump Monitor and control gate -way and
smart electricity meter

and innovation programme under grant agreement N0.864374
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Smart sub meter: PV and ventilation Room and window open/close sensor
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Predictive twins Challenge or .'-' Qtelier

Positive Energy Districts

support

Support

AHelps predict capacity profile
AHelps increase pv consumption
AHelp reduce maximum grid capacity

Challenge:

ABuilding properties even in BIM are
mostly inclompete

ATime series data is mostly bad quality

A Control of data connector of equipment
IS time consuming and risky

Reduction of 1500 kVA grld capacity

and innovation programme under grant agreement N0.864374
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Data collection in the context of an EMS
Practical implications of unlocking and processing

3 aaia ATELIER Final Conference 1 Bilbao

March,@thh 2026
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N 7

Ir Stefan Kop
Spectral
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Positive Energy Districts
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Positive Energy Districts
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Experience with Collective o atelicf
Energy Solutions
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Agenda e.Qtelier

1. Introduction

2. Systeem Architectuur (C)EMS

3. Building Blocks for (C)EMS Realisation
4. Preconditions and Challenges
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= :
System Architecture e.Qtelicl

Collective Energy System

Limit (static/dynamic) Collect Status Details

>
>

Sending Setpoints

GUFACS

Real-time
Measurement

and innovation programme under grant agreement No.864374
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Example Schiphol Trade
Park

Cloud system with links to
DSO and local grid systems

STP Virtual Net - Cloud

Key Functions:

= Backup data storage

= Exchange of real-time data
with Liander

= Advanced data analytics

« Online dashboard with reporting
tools and data exports

= Energy [ financial administration
and setflement

Online Dashboard

Real-time link to substation

Real-time /
Historical Data

Data Analytics

The Cloud

Real-time link to power meoes ¥

“The Box"

STP Virtual Net: Grid-Level System

[Key Functions:

+ Execution of core decision-making algorithm

+ Closed-loop control with Customer site-level
controllers

+ Connection 1o SECS Cloud Services for
real-ime data exchange

* Redundant data storage and communication
channets

+ Local ope s interface including real-ime /
historical data, alerts, and control capabilities.

measurements in the fields

Local
Operations

ES
Local system control ey

including control capabilities

Redundant design -

i Network
Stacked 'Swﬂches

STP grid-level Controllers
E H 1
4G Router

4G

Network 1
a6

Network
STP
Fiber

s atelier

Positive Energy Districts

STP Smart-Grid

ECOS Members . .
High-level Architecture
Concept V2.0
Public
Internet
r— —— — — - — — — — — —

“Traffic Signal” STP Virtual Net: Liander
e @ Intrface [ Traffic Signal
Mutual TLS Key Funclions:

.
| tiander
| Encryption Public + Process data from Hoofddorp
Internet substation and MS Network to
generale traffic signal message
| + Integration with STP Virtual Net

cloud environment via REST AP|

Hoofddorp
Substation

SARTU 1ED(s)

L Liander |
—
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Example Schiphol Trade

Park

Connections to real-time
energy meters in buildings

Connections to controllable
assets such as gas
generators, batteries, and
solar energy systems

STP Virtual Net - Cloud

Key Functions:

= Backup data storage

= Exchange of real-time data
with Liander

= Advanced data analytics

« Online dashboard with reporting
tools and data exports

= Energy [ financial administration
and setflement

Online Dashboard

Real-time /
Historical Data

Data Analytics

s atelier

Positive Energy Districts

STP Smart-Grid

ECOS Members . .
High-level Architecture
Concept V2.0
Public
Internet
- - — —— — i/ — —/ —/ /"

“Traffic Signal” STP Virtual Net: Liander
ssssssssssssanssas @ Intrface | Traffic Signal
Mutual TLS Key Functions:

| Encryption Public + Process data from Hoofddorp

tiander

Internet substation and MS Network to
generale traffic signal message

+ Integration with STP Virtual Net
cloud environment via REST API

The Cloud
"The Box" . .
STP Virtual Net: Grid-Level System
[Key Functions:
+ Execution of core decision-making algorithm
« Closed-loop comrol with Customer site-level
controllers
Local + Connection to SECS Cloud Services for
Operations reak-time data exchange
mmmm  Workstation « Redundant data storage and communication
channets
!F»U:\:::-(:q&':@w e eites | | - Local operations inertace including real-time / @
: historical data, alerts, and control capabilities

LACP
S -
= . | ework
Stacked | Switches

STP grid-level Controllers
E / H i
4G Router

4G

Network 1
a6

Network
STP
Fiber

Hoofddorp |
Substation

SARTU 1ED(s) |

- - o __ __ |Lander
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Building Blocks for CEMS e.Qtelier

Terms DSO

Fallback Logic

Composition of

Collective Merit Order

NBEOSAOBSR TFTdzy RAy3 FTNRBY (KS 9dzNRLISI Y

+ | Hardware - Gateways Security
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2
g
IS
g
g Connectivity Modularity
@ %
-
x 2
= @
QO E
«N ©
QY] = .
5y 8§ Redundancy Dashboard and Reporting
43
w5 8
< @ €
¥ 3o
023

Control Logic

Financial Settlement




&
What turns out to be the biggest e.Qtelicl

obstacle to the implementation of a
CEMS so far?

Integration with flexible assets

Installation of gateways

Implementation of wired connections (assets and meters)
Configuration of control logic
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= :
Required Hardware e.Qteliel

Gateway for receiving and sending data, executing control logic
Own gateways vs. third-party gateways

Different types of gateways, depending on desired functionalities
Installation can be organised in different ways

F

/m; p Ml

| L ¢ |-n'g=
! Juﬂlmﬁ‘

and innovation programme under grant agreement No.864374
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&Y
Connectivity and e.Qtelier
W?Q%M@Jﬂﬁ’ry preferred - (V)LAN

4G as backup

Assets and meter in the local area network (LACP) or direct
connection to gateway

Redundancy possible at various levels

and innovation programme under grant agreement N0.864374
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&
Control Logic e.Qtelier

Logic at local level (behind the meter) and at collective level
Logic in the cloud or also locally
Fallback scenarios

yA2Y Qa4

9 dzNB LISt y

Setpoint 1

o
X
s
>
for] r ) | .
3 ] — - Solar PV
- Merit order
\ Power, Current <
m |PoC Meter} -
> \ .
< S~ Setpoint 2
o P Battery
> ra——
3 {Grid technical/ : Setpaoints
[ | o Hybrid Power |
: E | and | Grid Limits _ Y Plant - Asset
-ontractual | i

3 | co Fa_c.[ua | Controller o Dispatcher
x 3 limits | Grid Limits Setnoint 3
w 2 - ™ ' = - P = Gas Gen
<
«N E
Q g N
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£ o Diesel Gen |
] )
- O
x B

>
. ()
)8 E

€
«N ©
© g
o] %
% 5 State Power, SoC, Status etc

§ Estimation
T § g
< @© .=
¥ 32
o ®s




LyA2yQa

9 dzNB LISt y

KS

Cl

FTdzyRAy3 FNRY

& NBOSA@OSR

K I

S

0

LINB 2 S

]
<
X
o

research

and innovation programme under grant agreement N0.864374

Dashboard

Schiphol «
Trade Park

Energiecodperatie o

ADMIN INTERFACE

CIRCULAIR-AV-4

Bekijk Assets

i= Bekijk Communities
4 Dashboard ~
& Bedrijf

STP

L1

Energiestroom

Tarievenlijst

R B =

Limiet Overzicht

Energie Gegevens ~

Download Meetgegevens

e = B

Informatie V

Dashboard > STP

Deze Periode

Afgelopen 5 min. tot nu

¥ Gebruik en Capaciteit

112 6 un. 2025, 11:13 6 jun. 2025, 11:14 8j

i= Overzicht

—

TOTAAL GEBRUIK TOTAAL IMPORT TOTAAL EXPORT MAX. PIEK

-465 21 -486 -5,3

¥ Verdeling Gebruik Totale Capaciteit

TOTALE CAPACITEIT

227,66

s atelier

Positive Energy Districts

A Notificaties ~ ¥ Nederlands (NL) ~

StefanKop ~

| n Dag Week Maand -

(2] ¥ Gebruik beschikbare capaciteit

53

PWEK GEBRUIK

MIN. PIEK

-6,3
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Preconditions and e.Qtclicl
Challenges

Good coordination with participating parties
Providing of information to participants

Taking differences in knowledge levels into account
Step-by-step approach

Starting preparatory work in good time; inspection, collection of
documentation assets

Accepting that it is an iterative process with multiple dependencies
Learning and innovating together
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e.atelier

Positive Energy Districts

2Deusto
TNO ;o

Contact

Thanks you for your attention

NBEOSADGSR TdzyRAY3I FTNRBY (KS 9dNBLISIY ! yA2yQa |
0.864374

www.smartcity -atelier.eu
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