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Overview

The project will run between with a budget of almost 6.5
Januar y 2024 and May 2027 million EUR

The TIPS4PED consortium is represented by 17
partners and 1 affiliated entities across 7 countries.

Demos:
» 1 Light House City (Turin)
» 3 Follower Cities (Cork, Budapest and Kozani)
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Problem statement ‘m

CITIES TODAY
Barriers and driving forces

/ \ » DRIVER 1: Cities are large energy consumers and
Lack of technical support Carbon emltters
» DRIVER 2: Local governments lack of streamlined and
cross-sectoral decision-making procedures
[ ] » DRIVER 3: Urban systems’ complexity presents a

challenge for planning, design and management

/ » DRIVER 4: Citizens must be involved in the energy

transition

» DRIVER 5: Policies are frequently inadequate to tackle
sustainability goals in cities




Project objective ‘m

TIPS4PED aims to facilitate city planning actions for PEDs:

& supporting municipalities and key stakeholders in the decision-making process

» delivering a series of evidence-based KPls

& enhancing access to information

s creating a dynamic district Digital Twin able to adapt/optimize the PED over time and space
» including modules for the financial, regulatory and administrative support
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The Mission of TIPS4PED d??

Design, develop, and test a Digital Twin-based platform to support
municipalities in implementing PEDs

q&j %4
Improve decision- Enhance urban
: oy Reduce energy costs
making sustainability




The Mission of TIPS4PED d??

TIPS4PED’s Integrated Assessment Platform is structured in three core modules
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Digital Twins ensure coherence across these modules, supporting:

& Scenario simulation

» Cross-domain integration (buildings, transport, energy)
» Operational optimization (real-time management)

& Real-time monitoring and informed decision-making

& Transparency and participatory planning with local actors



Role of the demonstration sites ‘m

The IAP will be tested in Turin (LH) district and will be replicated in Cork, Budapest and Kozani. For each city
PED DT will be generated using the Integrated Assessment Platform.

Implementation and Feasibility Assessment One out of the three One out of the three
Testing of ALL the IAP Tool tested in 8 areas of tools will be tested in tools will be tested in
tools the Docklands. district of K6banya ZEP area




‘ <!
-*Feasibility Phase — the first step i
- towards positivity

Provide municipalities with a user-friendly tool to identify urban areas with the highest potential to become a PED

Based on interoperable modules

Preliminary techno-economic assessment to understand how close
a district is to become a PED and what is needed to achieve it




Feasibility Phase — Workflow d??

* |AP inputs collection B55E
Inputs on -ENEHG’ %

* QGIS inputs collection 2025
the IAP

* Input preprocessing

* Build baseline scenario (current system)

EREE
Scenario

* Integrated demand (buildings + mobility)
* Simulate baseline performance
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»  Define target KPIs and optimisation criteria (CO, reduction, RES share, costs) , 203 ewh | @ 8.2 wco,
Future »  Optimise integrated energy system (technologies + RES + energy balance) =
Scenario +  Simulate future scenario #Beocr
*  Compare results and select best pathway A?Ee'i
i

»  KPI comparison (baseline vs future)

@

« Energy & emissions assessment
OUtDUtS 9y 65 % Res 4.1 tCco,/cap
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on the IAP «  Decision-support outputs

< > « Evaluates how close a district is to becoming a PED
* \PED Index . . L
« Supports early-stage planning and benchmarking across districts
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Design and Roadmapping Phase

Enable long-term planning towards energy-
positive districts by leveraging Digital Twin
technology to simulate interventions and
assess their impacts at multiple scales

+

Define step-by-step pathways for
implementing the selected interventions
within a given time horizon.

Workflow
Simulation of
Data collection, PED-scale
Digital twin energy modelling, scenarios
set up baseline simulation &
validation
Roadmap
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Total Energy Reduction Total CO2 Emission Reduction Annual Operational Savings Cumulative CO2 Savings

2 awh 3.6 ktc02eq 315,956+« 74 «ico2eq

v) -35% vs baseline () -86% vsbaseline




Design and Roadmapping Phase ‘m

Roadmap — Set of measures needed to reach energy positivity considering Energy/Cost/CO,

e @ 2025 Is projected to meet Energy Consumption reduction target

- Scenarios &|
e Scenario 1 o Share
Scenario 1 Edited 3 days 590
Insulation improvements and upgrading to- .
afficient heating and cooling equipment = Dpescription -
intervontions  CO2reduction  Estcost Insulation Improvements and upgrading to efficient heating and cooling equipment
] am £110, 450
Scenario 2 - = - .
-
L

Switching to LED lighting and installing
programmatle thermastats @ Select a metric to explore data insights - -

Interventions  CO2reduction  Estcost Energy Consumption EUl CREEM ROI
il H 7% £23, 320 -
Scenario 3 Energy Consumption ~
Integrating renewable energy solar panels ) .
and wind turbines Overview
Interventions  CO2 reduction Estcost Achieving your building's decarbonisation targets is a critical component of your overall sustainability strategy.
E EIT £88, 110 By closely monitoring and managing energy consumption, you can significantly reduce carbon emissions, align - e
with regulatory requirements, and contribute to global climate goals. This report outlines a clear pathway to
decarbonise your building's operations through targeted energy management and strategic interventions, - Sc 'o « |
enarios
» - &
© 2025 is projected to meet Energy Consumption reduction target b 1
n Insulation improverments and upgrading to
effcent heating and cooling equipment
L nter €O reduct Lt cont
" are £ 190, 450
Scenario 2
SWitching 1o LED Bghting and instaling
programmable thermostats
Interventions CO2 reduction at cont
s 1% £2) 220
ey bnsights Scenario 3
Current Carben Feotprint Integrating renewabie energy solar panels
Your building’s current energy consumption results in approximately [COZ emissions in tonnes/year] of COZ
emissions annually, This figure represents [percentage] of your building's total carbon footprint. To reach and wind turbines
wour decarbonisation target of [target CO2 emissions in tonnes/year] by [target year], a reduction of
[percentage or CO2 emissions reduction] is required Interventiom CO2 reduction 0 cont
J I LA 110




Operation Phase

Enables continuous performance monitoring and
operational optimization of PEDs through the use of
calibrated digital twins. Its purpose is to ensure that

PEDs maintain energy positiveness over time by
dynamically adjusting operational strategies based
on real-time data and predictive simulations

Workflow
Accurate data
collection, energy Optimised PED
Digital twin modelling, baseline Operation through
set up simulation & actionable
calibration (with dashboards

sensor data)
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Operation Phase

RELYING ON SENSOR DATA - ENERGY/ CO2/ COSTS OPTIMIZATION

& Projects > IESLive Showcase > IES Helix Building > Electricity Consumption

1EQ Performance Overview Occupancy Electricity Consumption Biomass Consumption

Total Electricity Electricity EUI CO2 Emissions

co2 Temperature  Humidity
7 481 kWh 98 kWh/m2/yr 185 tCOse

Sensors

S 8102 Grotind floor(10) Electricity Meter

€ L1 -First floor (3) Tow 36.00 units

30.00 units
B Actionable Intelligence

24.00 units

18.00 units

12.00 units

08:00 17:30
@ Total Electricty @ Simulated Baseline

|ES Privacy Policy 2011-2023 Integrated Environmental Solutions Limited. All rights reserved | Legal

@12 °C

13:16:431 S90ot2

30 Days

1 Year

&
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Operation Phase

RELYING ON SENSOR DATA - ACTIONABLE INTELLIGENCE

& Projects > IESLive Showcase

IEQ Performance

46%

Temperature

Sensors
LO - Ground floor (10)

L1 - First floor (3)

B3 Actionable Intelligence

IES Privacy Policy

IES Helix Building > Electricity Consumption

Overview Occupancy Electricity Consumption

13

98%

d Overall Energ

88.6919 kWh
Humidity 08227 K
70.9535 kwn
62.0843 kWh
53.2152 kWn
44,3460 kWnh
354768 kWn
26,6076 kWh

17.7384 kWn

12:.00

Total Energy
1849.01wn
Predicted 1756.56 kWh
Energy EUI
120 kwh/m2/yr

CO2 Emissions

2.321t0se
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21:30

Biomass Consumption
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M Electricity @ Biomass

Total Electricity
703.44 wn
Predicted 668.27 kWh
Electricity EUI
98 kwWh/m2/yr

CO2 Emissions

1.85 tcoe

2011-2023 Integrated Environmental Solutions Limited. All rights reserved | Legal
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@12:°C [|13:16:43 #9122

30 Days | 1Year | (3

16:30 02:00

Total Biomass
1136.72wn
Predicted 1088.29 kWh
Biomass EUI

22 kWh/m2/yr

CO2 Emissions
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Operation Phase

RELYING ON SENSOR DATA - DECARBONIZATION PATHWAY

ed
Digital Twin

& Pprojects > IESLive Showcase > IES Helix Building > Electricity Consumption

IEQ Performance

Y1

COo2 Temperature  Humidity

Sensors
LO - Ground floor (10) View

€ L1-First floor (3) View

B Actionable Intelligence

IES Privacy Policy

88,6919 kWh
79,8227 kWn
709535 kWn
62.0843 kWn
532152 kWn
44,3460 KWn
35.4768 kWh

26,6076 kWh
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12:00 21:30 07:00
W Electricity [ Biomass

Total Energy Total Electricity
kWh kWh
Predicted 1756.56 kWh Predicted 668.27 kWh
Energy EUI Electricity EUI
kWh/m2/yr kWh/m2/yr
€02 Emissions €02 Emissions

tCOe tCOe

© 2011-2023 Integrated Environmental Solutions Limited. All rights re

@12°C|13:16:43 Son0«>

30 Days | 1 Year | (&

Total Biomass
kWh
Predicted 1088.29 kWh
Biomass EUI
kWh/m2/yr

CO2 Emissions
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What’s Next? Scaling TIPS4PED i
towards real implementation

Integration into the platform
Q))  Integration of feasibility, design and operation modules into the Integrated Assessment Platform
.' « End-to-end workflow for PED planning and management

Validation in real urban environments

« Testing in the Lighthouse city: Turin

» Replication and adaptation in Follower Cities: Cork, Kozani, Budapest
* Module-level and platform-level validation

~ Impact monitoring and assessment
.e * Monitoring energy, environmental and socio-economic impacts
« Evaluation of benefits at district level
* Feedback to improve tools and support decision-making
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THANK YOU!

Benedetta Barchi

benedetta.barchi@rina.org

S Co-funded by
N the European Union



https://twitter.com/TIPS4PED
https://www.linkedin.com/company/tips4ped/
https://www.youtube.com/channel/UCBNy3FeDdvgggdKhLMDrdLg
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