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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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Better understanding of
-loadsable all-year-long?

* Is there a daily/weekly pattern?
. Building 10686: Apartment Building
« Holidays,...? -
: e e
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Mikel Lumbreras, Gonzalo Diarce, Koldobika Martin, Roberto Garay-Martinez, Beiat Arregi, Unsupervised recognition and

prediction of daily patterns in heating loads in buildings, Journal of Building Engineering, 2023,
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Optimization of DH e,otelier
distribution conditions = Deusto

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

« QOperation routines are static/analogic/old

« Can we adapt operation routines to take advantage of
oversizing and operate with better performance?
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Impact assessment of RES euotelier
in networks Deusto

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

B — . — A —— — — . ——— 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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Load shifting and flexibility

estimations

Load Shifting on 2025-01-15
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Positive Energy Districts

Deusto
« BMSs

* Planners do not have access to in-
building BMS

* legacy buildings/asset management
approach (>90% of cases), local BMS
does not help

 Utility data is commonly the only
source

* No information on building usage, only
energy load

 Now. How much energy can we shift?

Aitor Diez Mateo, Roberto Garay-Martinez, Jose Ignacio Garcia Quintanilla,
Algorithmic Thresholding and Baseline Detection for Residential EV Charging
Event Identification, To be published, 2026.
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Electric Vehicle usage e.Otelicl
« People is switching to EV Deu5t0

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

Consumption with Detected Charging Intervals
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Event Identification, to be published, 2026

Aitor Diez Mateo, Roberto Garay-Martinez, Jose Ignacio Garcia Quintanilla, Marion Perrin, Algorithmic Thresholding and Baseline Detection for Residential EV Charging H




Limitations on data o atelicf
availability Deusto

* Quality
 Availability
 Resolution
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Data quality

« BMS data is commonly of
poor quality

 Utility data (i.e. DSO) is
properly standardized and
managed

« Local service provider:
Varies case by case.

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

Some others: Only billing
information, every 1-2months,
sometimes in € instead of k\Wh
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Data availability 6" Qtelier
“Deusto

« Existing BMSs and SCADAS at building level
«  >90% without historic data

« Even for assets deployed in the last few years

 Utility data. Standardized.

« Daily resolution or better for Electricity.

2020

n’s Horizon

* Monthly resolution or better for Natural Gas.
« Heating, highly dependent on metering infrastructure.

* Local service providers: Varies case by case.

« Some service providers take ownership of data and use GDPR to avoid collaboration
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Summary 0.‘" Qtelicf
2Deusto

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
Avalilability
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n’s Horizon

Resolution
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Digital Twins - Energy Analysis of
- the Republica Pilot Site

ATELIER Final Conference — Bilbao
March 12th 2026
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Building Smart District  Decentralized energy production ‘=" O te | | 6 r

‘ Positive Energy Districts

Digital Twin Building  Digital Twin Smart Digital Twin Decentralized m innovation

research

for life

District energy production
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Data and digital tools for PEDs exQt€lier

- challenge or support?

Livecycle

Collaboration

Realisation
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Buildings provide tons of Data, euatelier
but do we have information?
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We didn’t receive any useful energy data for almost one year, what to use?




Roomtemperatures office spatelier
building, what is the room
temperature szperth&mb_uildjng?_
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Predictive twins: decision- e.Qtelicl
making requires reliable and ...

24

informative data - A

time stamp

database(s)
What is monitored?

« Data from the building management system:
room thermostats, air handling units, DIDs,
coolers, etc.

* Energy meters.
* loT data

* Additional systems: access gates, awnings,
complaints, etc.

 AIM: services, renovation, maintenance




e.atelier

Positive Energy Districts

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

mm i ulll ] WI

TZZ | I\Wm |||.JUH ’ MN” | m” ”m ”" W‘ “ Predictive twins are 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 E

M ”\
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BIM 2 predictive Twin for IAQ

and energy use

Building Information Model (BIM)

BiM-Information

TNO Sirin-E Predictive Twin

‘EI,‘

Building Energy Model (BEM)

T —
(]
= _I

IFC / gbXML

atelief

Positive Energy Districts

User behaviour model (data en machine learning, Federated learning))

Dynamic data
(measuring
data)

HayStack

Physical model energy use

el
- . . ——
—

‘w

Irin

Hybrid building model, analyze, predict, control




Capacity restrictions Republica o‘:&Ote"ef

Hotel

Skinny Lad

Fat Lady

SHORT GUY

FAT LADY

op)apparte
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SKINNY LAD

The Joker

Short Guy

Small Girl

THE JOKER
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Data needed for electricity e atelier

prediction

Heating, cooling energy

demand heat pump (TNO):

« BIM input file

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

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

Household profiles, EV
charging profiles, Batter
(Spectral)




Heating demand per building g,Qtelier

Positive Energy Districts
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Heating demand per demand

and system

Pheat-collectlveHeatmg

s atelier

Positive Energy Districts
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Hybrid building model, analyze, predict, control
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Apartment complex in Uden with local Photovoltaic and a digital twin to control the individual heatpump, =



Monitor and control UDEN in .1" atelier
apartment

Positive Energy Districts

2020

n’s Horizon

S_mart heat pump Monitor and control gate-way and
smart electricity meter
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Smart sub meter: PV and ventilation Room and window open/close sensor






Predictive twins Challenge or .'-" Qtelier

Positive Energy Districts

support

Support
 Helps predict capacity profile
« Helps increase pv consumption

2020

« Help reduce maximum grid capacity

n’s Horizon

Challenge:

 Building properties even in BIM are
mostly inclompete

* Time series data is mostly bad quality

.. * Control of data connector of equipment
IS time consuming and risky

Reduction of 1500 kVA grld capaC|ty

eived funding from the European Unio
ation programme under grant agreement No.864374
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Data collection in the context of an EMS
Practical implications of unlocking and processing

§ data

ATELIER Final Conference — Bilbao
March ;}_1‘_2th 2026

o

Ir. Stefan Kop
Spectral

and innovation programme under grant agreement No.864374
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Positive Energy Districts
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Positive Energy Districts

v Qtelier

Ir. Stefan Kop
Project Coordinator ATELIER
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Experience with Collective e.Qtelier
Energy Solutions

\
\
vV V Vv W V Investigation Phase
% . V Design Phase
V V
vV VYV \V Implementation Phase
\V4 V Live

vV v




Agenda e.Qteliel

1. Introduction
2. Systeem Architectuur (C)EMS

3. Building Blocks for (C)EMS Realisation
4. Preconditions and Challenges

2020

n’s Horizon
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System Architecture e.Qteliel

Collective Energy System

Limit (static/dynamic) Collect Status Details

>
>

Sending Setpoints

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 setiement

Online Dashboard

> Real-time link to substation

Real-time /
Historical Data

Data Analytics

The Cloud

> Real-time link to power
measurements in the fields

“The Box"

STP Virtual Net: Grid-Level System

[Key Functions:

+ Execution of core decision-making algorithm

+ Closed-loop control with Customer site-level
controllers

Local + Connection 1o SECS Cloud Services for
ﬁ Operations real-ime data exchange
emmm  Workstation * Redundant data stage and communication
channels
> Local system control el | =S —"
historical data, alerts, and control capabilities.

—

Network
Stacked : syiches

> Redundant design

, A LACP

STP grid-level Controllers

4G Router

S—_

4G
Network 1
a6
Network
STP
Fiber

s atelier

Positive Energy Districts

STP Smart-Grid
High-level Architecture
Concept V2.0

ECOS Members

Public
Internet

“Traffic Signal” . STP Virtual Net: Liander
- eazenas @ e L.lander Intrface | Traffic Signal
Mutual TLS Key Funclions.

Encryption Public + Process data from Hoolddorp

Internet substation and M35 Network to

generale traffic signal message

+ Integration with STP Virtual Net
cloud environment via REST AP|

| Hoofddorp .
Substation

| SARTU 1ED(s)

Liander |




Example Schiphol Trade

Park

> Connections to real-time
energy meters in buildings

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 settiement Online Dashboard

s atelier

Public
Internet

Positive Energy Districts

STP Smart-Grid
High-level Architecture
Concept V2.0

ECOS Members
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and innovation programme under grant agreement No.864374

r
REST - -
“Traffic Signal™ 3 STP Virtual Net: Liander
" @ 2 l e e @ L.]ander Intrface | Traffic Signal
onnectuons 1o controillable
Real-time / | Encryption Public + Process data from Hoofddorp
Data Analytics Historical Data Internet substation and MS Network to
generale traffic signal message
| + Integration with STP Virtual Net
a S S e S S u C a S g a S cloud environment via REST AP|
The Cloud |
. 1
enerators, batteries, and |
irtual Net: Grid-Level System N
g J b) Key Funciions Substation
+ Execution of core decision-making algorithm |
« Closed-loop comrol with Customer site-level
m controllers |
S O a r e n e r S S e S Local + Connection to SECS Cloud Services for
Operations reak-time data exchange
==mm  Workstation « Redundant data storage and communication |
channets
!;f':‘::,gq&':ww capabiites | | * Localop s interface including real-time / @
: historical data, alerts, and control capabilities |

i Network
Stacked : syiches

STP grid-level Controllers

4G Router

4G
Network 1
a6
Network
STP
Fiber

SARTU 1ED(s)

Liander |
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Building Blocks for CEMS  #.0tClicf

Terms DSO

Fallback Logic

Composition of

Collective Merit Order

Hardware - Gateways Security

Connectivity Modularity

Redundancy Dashboard and Reporting
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Control Logic

Financial Settlement E




What turns out to be the blggesf' atelhief

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




) :
Required Hardware e.Qtclicl

> 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
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Connectivity and esatelier
>mﬁeggn1mw$red - (V)LAN

> 4G as backup

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

» Redundancy possible at various levels

2020

n’s Horizon

i

eived funding from the European Unio

ation programme under grant agreement No.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

Setpoint 1
P - Solar PV
> Merit ord
e rl O r e r Power, Current
| PoC Meter | : >
\\. /f-..
=} Ry Setpoint 2
S P Battery
{Grid technical/ : Setpoints
C I
o Hybrid Power | %P
,g | and ( Grid Limits . y Plant - Asset
(o] ontracius I e
2 < | co t a_t,[ua | Controller o Dispatcher
Lo limits Grid Limits Setnoint 3
< | etpoin
s ¢ = = . P Gas Gen
5 s
s Z
O [
o 9]
o
e £
m o
Setpoint 4
£ | Setpointd || Diesel Gen |
€
E ©
g )
2 3
2 S
: ¢
-
3 g
] o
— o
_,C‘G g State Power, SoC, Status etc
5 = Estimation
L -3
o5 ¢
o g £
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Energlecodperatie

Dashboard

Schiphol «
Trade Park

Dashboard > STP

ADMIN INTERFACE

CIRCULAIR-AV-4

" Deze Periode
Bekijk Assets

Bekijk Communities Afgelopen 5 min. tot nu

STELLAR GRID MANAGEMENT

a

L1

R B =

e = B

Dashboard - ¥ Gebruik en Capaciteit

Bedrijf

STP

Energiestroom

Tarievenlijst

Limiet Overzicht

Energie Gegevens ~ Ry et
Download Meetgegevens
Informatie v i= Overzicht

TOTAAL GEBRUIK

-465

¥ Verdeling Gebruik Totale Capaciteit

—

TOTAAL IMPORT

21

TOTALE CAPACITEIT

227,66

TOTAAL EXPORT

-486

MAX. PIEK

-5,3

e

Latelief

Positive Energy Districts

A Notificaties ~ 4% Nederlands(NL) ~  StefanKop ~

n Dag Week Maand -

¥ Gebruik beschikbare capaciteit

53

SEBRUI BESC AR

MIN. PIEK

-6,3
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Preconditions and e.Qtelicf
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




e.atelier

OOOOOO Energy Districts

2Deusto
TNO ;o

Contact

Thanks you for your attention

www.smartcity-atelier.eu

[ @rtctieri2020 [T AtelierH2020 .
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