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DIGITISE in a nutshell @digitise

DIGITISE

9 t.., Starting point: June 2024 Core Drivers

% Project’s budget: 3,99 M

':,:“ 12 Partners

Promotes digital literacy and citizen empowerment in the energy domain

x 3 years Integrates advanced technologies: Al, Digital Twins, Big Data, DLT

-",—,X —
f@jh\ 8 countries : = SIS, R :
) Validated in a Living Lab and four demonstration sites in Greece, Spain,
Croatia & Ireland

Funded by the European Union, DIGITISE empowers consumers and prosumers to actively participate in the

energy market.
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DIGITISE Data Intelligence Ecosystem |

DER Forecasts and
Analytics, Flex
DIGITISE household Digital Twin facilitates: Analytics EI

DERs, loT, Smart

 the monitoring and assessment of the Ve
performance of consumer assets (energy assets,

buildings and their systems, EV charging points

etC. .), (AI__,.- .:.".“: % . 9
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the definition optimal context-aware and l!l o ~’.’ _,[-;_‘_I;____.‘_-] £% —
human-centric control strategies over flexible <] 5> 3% Offerings
assets and devices _ \ =2

* the further  optimization of building
performance by continuously assessing the
effectiveness of applied strategies and re-
deploying updated and more effective ones over
selected devices.

m— DERs, 10T, Smart
Metering

Consumer Analytics
/ Baseline Energy
Analytics

DER Automation,
Behavioural Insights,
Health/Security Insights,
Investment Insights
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DIGITISE Conceptual Architecture

DIGITISE Household Digital Twin will obtain access to
information generated beyond its modelling
be fed with real data and

boundaries and will
associated ML-enabled forecasts offered in the form
of Al Analytics services of high accuracy.

* Access to previously non-reachable data,
while ensuring that such data are of high quality.

* Incorporation of a multitude of different
models to extend its range of applicability and
deliver accurate insights for e.g. optimized
control strategies over a variety of assets,
improved flexibility capabilities of relevant
assets.

* These insights will be offered as input in the
consumers apps and services that will
facilitate capacity building, realization of
human-centric automation and evidence-based
recommendation.
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Baseline Digital Services

DIGITISE End-User Applications
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GridLAB-D

* GridLAB-D was developed by the U.S.
Department of Energy (DOE) at Pacific Power control
Northwest National Laboratory (PNNL) in
collaboration with industry and academia. Syslt 2 tems

* GridLAB-D incorporates advanced modeling
techniques with high-performance algorithms
to deliver end-use load modeling technology
integrated with three-phase unbalanced
power flow, and retail market systems.

* Simultaneously models grids, loads, markets,
and controls.

Buildings. |~ Markets
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Arras Energy — Linux Foundation Energy

* Arras Energy is the commercial-grade release of GridLAB-D supported and distributed
by Linux Foundation Energy.

* More information can be found here.
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Residential buildings models

Two different simulation methods:

v'Equivalent Thermal Parameters (ETP) model
o Incorporating mass effects
o Determines state and power consumption of the HVAC system (ETP Model)
o Accumulates effects of residential appliances

* Cooling Load Temperature Difference (CLTD) model
o Largely ignoring mass effects
o Deprecated

e-coDOomH
I I‘:D‘\”:EF‘E‘\ICE National Center for Research in Natural Sciences “DEMOKRITOS”, Athens, Greece - 11 — 12 November 2025

- 2025



House Design Parameters

* floor_area[sf]: home conditioned floor area

* gross_wall_area[sf]: gross outdoor wall area

» ceiling_height[ft]; average ceiling height

* aspect_ratio; aspect ratio of the home's footprint

* window_wall _ratio; ratio of window area to wall area

* number_of_doors; ratio of door area to wall area

* exterior_wall_fraction; ratio of exterior wall area to total wall area

* interior_exterior_wall _ratio; ratio of interior to exterior walls

» exterior_ceiling_fraction; ratio of external ceiling sf to floor area

* exterior_floor_fraction; ratio of floor area used in UA calculation

* number_of_stories; number of stories within the structure

* window_shading; transmission coefficient through window due to glazing
* window_exterior_transmission_coefficient; coefficient for the amount of energy that passes through window
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HVAC Design Parameters

* heating_COP[pu]: system heating performance coefficient

* cooling_COP[Btu/kWh]: system cooling performance coefficient

* design_heating_capacity[Btu/h]: system heating capacity

* design_cooling_capacity[Btu/h]: system cooling capacity

* cooling_supply_air_temp[degF]: temperature of air blown out of the cooling system

* heating_supply_air_temp[degF]: temperature of air blown out of the heating system

* duct_pressure_drop[in]: end-to-end pressure drop for the ventilation ducts, in inches of water
* cooling_design_temperature[degF]: system cooling design temperature

* heating_design_temperature[degF]: system heating design temperature

* design_peak_solar[Btu/h]: system design solar load

* design_internal_gains[W/sf]: system design internal gains
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Thermostat Parameters

* heating_setpoint[degF]: thermostat heating setpoint

* cooling_setpoint[degF]: thermostat cooling setpoint

* aux_heat_deadband[degF]: temperature offset from standard heat activation to auxiliary heat activation
* aux_heat_temperature_lockout[degF]: temperature at which auxiliary heat will not engage above

* aux_heat_time_delay[s]: time required for heater to run until auxiliary heating engages

* thermostat_deadband[degF]: deadband of thermostat control

* thermostat_cycle_time: minimum time in seconds between thermostat updates

* thermostat_last_cycle_time: last time the thermostat changed state
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Appliances

* Water heater * Microwave

e Lights e Range (Cooktop + Oven)
 Refrigerators * Freezer

* Clothes washer * Dryer

* Plugs * EV charger

e Dishwasher e Occupants (load)
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S

In cases of no appliance data availability, the consumption patterns of the desired appliances are being
synthetically generated.

Real appliance activations were extracted from the REFIT NILM dataset and saved as individual time-
series patterns. Dataset Description: REFIT DATASET

The algorithm selects the closest existing pattern based on the desired appliance duration.
The selected pattern is stretched or compressed to match the target usage duration.
The pattern’s amplitude is scaled so its average power equals the desired device nominal power (kW).

The synthetic series is resampled to x-minute resolution, depending on the requested simulation
output timestep (in minutes).

The final synthetic pattern represents the expected consumption behavior of the desired appliance, and is
inputted as a player file to GridlabD.
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Washing Machine Synthetic Load Generation Example
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Sample Rate: 7 seconds.

Desired Appliance: Washing Machine
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DIGITISE Demonstration Sites

15 houses equipped with photovoltaic (PV)

panels y
* lol equipmentinstalled in 4 of these
homes and 36 other buildings .
« Two double AC chargers N ______ 4

Sensors and loT devices
Greek Demonstration site

Aspra Spitia
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DIGITISE Demonstration Sites

18 apartments (75-90 sgm each) with renovation
potential, in 4 different buildings (multi-storey) and
one small commercial premise equipped with:

* Implicit DR electric tariffs, energy consumption: @
4. )

* 3,5MWh/year-Around 800€/year

* Main controllable loads:
 HVAC system (heat/cool)

* Domestic hot water system (electric) Spain Demonstration Site

* Self-consumption - 10 kW collective PV

installation ESpinardO

* Smart meters and loT installations are already
available in some of them

e Smart plugs, indoor environment sensors
(T&H), window/door sensors, air pollutants
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DIGITISE Demonstration Sites

20 domestic houses equipped with:
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Building Energy Systems (Mix of Solar PV,
EVs, Electric Heaters, Batteries-
Application)

Smart APl based Controllers (EV
Charging, loT Smart Relays, loT temperature
Sensors, Smart Inverter (Funding
Application))

Irish Demonstration site

Ringsend Irishtown
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DIGITISE Demonstration Sites

e 20 Households equipped with smart
meters

* Data coming from:

* 82 diverse households located in
continental parts of Croatia
collectively boasting a substantial

installed solar capacity for self-

consumption of 452 kWp Croatian Demonstration site
« 2 commercial buildings in Krizevci,

with an additional 60 KWp of solar Zag reb
capacity, integrated battery and EV
chargers
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Thank youl!

Katerina Drivakou
Energy Systems Researcher

kdrivakou@ubitech.eu

UBIT:

ubiquitous
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