www.matrycs.eu

&
<&
MATRYCS

The MATRYCS project-
Big Data applications
for Energy in Buildings

Modular Big Data Applications
for Holistic Energy Services in
Buildings

Gema Hernandez-Moral

CARTIF Technology Centre (Spain)

CARTIF




Index & MATRYCS

MATRYCS introduction
MATRYCS large-scale pilots (LSPs)

LSP7: Services to support SECAPs impact assessment,
implementation and monitoring [ICLEI]

LSP9: Energy Performance Certificates [EREN]
LSP3: ESCO support services [VEOLIA]
LSP6: District Heating Networks [VEOLIA]

20/06/2022 2




CARTIF

1. MATRYCS introduction @ MATRYCS

Research Centers/ Public Bodies/ Non-Profit/ Large Enterprises/ Small Medium
Universities Agencies NGO Public Companies Enterprises

NTUA GDYNIA ICLEI ENG HOLISTIC
CARTIF COOPERNICO SEVEN Y COMSENSUS
RWTH EREN HOUSING VEOLIA BTC
EURAC LEIF EUROPE FASADA

Title: | Modular Big Data Applications for Holistic Energy Services in Buildings

Funding: | European Union’s Horizon 2020 Research and Innovation Program (H2020)

Budget: | 4.577.835,00€

Lifetime: | October 2020 — September 2023 (36 months)

Coordination: | ENGINEERING - INGEGNERIA INFORMATICA SPA

Participants: | 18

Call/Grant | H2020-LC-SC3-EE-2020-1/101000158
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1. MATRYCS introduction & MATRYCS

Buildings are
responsible for 40% of Heterogeneity of
EU energy consumption building data

Non- Asynchronous
interoperable building
silos data
Buildings’
transformation into

digital-enhanced edge
hubs is needed Inefficient

High
volume of

management
for different

building @ varieties of
data

Ensure sustainability & MATRYCS building

- data
resilience along the
building’s life cycle

CA3TIF 20/06/2022 .




1. MATRYCS introduction & MATRYCS

Real-time Open Data Historical Data Secondary Data

Smart Meters
Weather data Multi-scale & @ ; o
BEMS Multi-stakeholder eneticiaries
approach

Energy Market .
National and local governments

Network operators

Cadastral data

DEEP database Suppliers
» ESCOs
EPCs Building Managers and facilitators
EU data Portal & . 4 Construction / renovation sector
BSO MATRYCS Software developers / innovators

SECAPs actions

Energy Price Energy Performance Contracts
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’ 1. MATRYCS introduction @ MATRYCS

= Holistic, state-of-the-art Al-
Bullding Value Chain Stakeholders powered framework for decision-

National and local Governments, Network operators, Suppliers, ESCOs, support models, data analytics
A _ _“" 9 Conmnyoion] mrokdion seckx and visualisations in real-life

applications.

= Building energy management will
be elevated to a new level
through improved data
processing, analysis and
aggregation.

= MATRYCS envisions to become an
energy marketplace of big data
and services in the building
sector.

CA?TIF 20/06/2022 6




’ ' p p | 2. MATRYCS large-scale pilots @ MATRYCS

BUILDING DISTRICT REGIONAL N MATIOMNAL EUROPEAN BUILDING'S LIFECYCLE
LEVEL LEVEL LEVEL LEVEL LEVEL
PRODUCT
MANUFACT. DEMOLISH
I
DESIGN,
LSP 3 ENGINEERING &  RENOVATE
COMSTRUCTION
e |
LSP 5 *
COOPERNICO COPERATION &
LSP T EASIMTENANCE
LSP1 LSP 4 HOUSING EURCIPE
BIC @ | ASM @
n
BUILDING o POLICY MAKING
5TOCK DATA & RESEARCH

& MATRYCS-PERFORMANCE @) MATRYCS-DESIGN @ MaTRYCS-POLICY  {F MATRYCS-FUND

= MATRYCS pilot's approach covers the whole lifecycle of buildings:

from the product manufacturing to the operation and maintenance, as well as policy making and research
= Buildings are considered from different perspectives and scales:

butldings as individual elements to their aggregation at varied scales

CARTIF 20/06/202




2. MATRYCS large-scale pilots & MATRYCS

o~y Services and business models based on the operational stage of buildings aims at
9 g LSP1 LSP4
( u’ PERFORMANCE monitoring and improving their energy performance. Predictive capabilities related

to comfort evaluation, energy demand, consumption or generation, will be

complemented by optimization capabilities for the management of comfort-aware e sl e e

building energy consumption, management of District Heating networks or energy

matching.

Services and business models aiming at facilitating the design, refurbishment and g LSP2 g LSP6
‘% DESIGN development of building infrastructure. In particular, focusing at building level design

of retrofitting actions, as well as at district level design of networks.

N Services and business models to support policy making and policy impact LSP7 LSP9
= POLICY assessment. They will be targeting three main elements revolving around policies at @ - @ -
different scales: Sustainable Energy and Climate Action Plans, Energy Performance @
Certificates and impact assessment of EU policies for buildings. \) m

Services and business models aiming at addressing challenges for enhanced reliability

ﬂ FUND and reduced risks of energy efficiency investments, tailored to ESCOs and financing \Q) m \Q) LSP8
institutions, hence contributing to better define Energy Performance Contract
conditions. They will also tackle the centralization of building stock data, the analysis of \Q)

refurbishment actions and the evaluation of their bankability through the testing of one-
stop-shops at city level.

CA?TIF 20/06/2022 8




2. MATRYCS large-scale pilots & MATRYCS

(@M LsP 1 [ BUILDING OPERATION

O 57> Jeuions rerurasos [ R
P57 5 Jescosueror servces I R SR
O 575 Jvcrorconnauncs | AN NS S R SRS B T B
o DD FREREM e e e e
oCH e 0000 e e 1 e &
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PILOGT O
CARTIF

Test-Beds
ELIRAC,
MTLUA,
HOUSTIC

BUILDING
STOCK DATA

& MATRYCS-PERFORMAMNCE

BUILDING
LEVEL

DISTRICT
LEVEL

Lsp2 I
FasaDAl sps

VECLIA

LSP &

LSP 5 [ 3 VECHLIA
COOPERNICO

BTC @ @ ASM @

& MATRYCS-DESIGN

LSP8
GDYNIA

Lsp7 [

=

& MATRYCS-POLICY

MATRYCS large-scale pilots presentation @ MATRYCS

CITY
LEVEL

REGIONAL

= MATRYCS pilot's approach covers the whole lifecycle of buildings:

from the product manufacturing to the operation and maintenance, as well as policy making and research

= Buildings are considered from different perspectives and scales:
butldings as individual elements to their aggregation at varied scales

CARTIF

20/06/2022

NATIONAL § EUROPEAN
LEVEL LEVEL

LSPM
HOUSING EURCIPE

& MATRYCS-FUND

BUILDING'S LIFECYCLE

FRODUCT
MAMUFACT.

DESIGH,
ENGINEERING &
CONSTRUCTION

OPERATION &
MAIMTEMAMCE

POLICY MAKING
& RESEARCH

DEMOLISH =+

RENOVATE
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Buildings

Gema Hernandez-Moral [CARTIF]
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LSP7 - SECAPS
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for Holistic Energy Services in
Buildings

Gema Hernandez-Moral
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’ LSP7: Services to support SECAPs impact assessment, & MATRYCS
implementation and monitoring [ICLEI] .

POLICY LSP7: SECAPS
Services to support SECAPs impact assessment, implementation and monitoring [ICLEI]

Supporting cities in
Climate Change actions ‘ ‘
cy Se

Enhancing cities decision- ‘ .
making process

Data-driven services and
insights for policy-making

Identifying solutions/best
practices for energy
efficiency

CAITIF 2ofos1202 EPU aciel

for Sustainability




LSP7: Services to support SECAPs impact assessment, &i MATRYCS
implementation and monitoring [ICLEI]

Services to support SECAPs impact assessment, implementation and monitoring [ICLEI]

Unified Reporting System

Common Reporting Framework (CRF)
130+ questions (2021)

14 categories (2021)

Ne°. of municipalities is increasing annually
150+ European cities

Heterogeneous data

Complex and varied information

Tabular form

Cities are implementing smart solutions
Necessity of generating valuable insights

Elected city council members, urban planning
professionals, city department directors

CA?TIF 20/06/2022 EPU ICLEI .

N-T-U"-A Local Governments
for Sustainability
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Water
Security

Adaptation

Urban
Planning

Building

Climate
Hazards and
Vulnerability

City-Wide
Emissions

Data

Categories

Opportunities

Governance &

Local
Government
Emissions

Emissions
Reduction

20/06/2022

CARTIF

LSP7: Services to support SECAPs impact assessment,
implementation and monitoring [ICLEI]

POLICY LSP7: SECAPS
Services to support SECAPs impact assessment, implementation and monitoring [ICLEI]

&8 maTrYCS

<>

Custom Data Model
Extracting

information from
questionnaires

Graph Analytics
Smart Reasoning
Similarities and

h o insights
Graph Models
Database Crea?‘,"?éf l
meaningru
Structure connections of
data points Scalability

Integration of
external data sources
Flexible

Neo4j framework configurations
Graph Database

Cypher Language

EPU IcLE
N-T-U"--A 15
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LSP7: Services to support SECAPs impact assessment, & MATRYCS
implementation and monitoring [ICLEI] .

LSP7: SECAPS
Services to support SECAPs impact assessment, implementation and monitoring [ICLEI]

V= POLICY

Questions Selection

Extracting relevant questions for each category

Renewable Energy Sources

Score Calculations

Depending on answers, scores are calculated

Mitigation Categories Score

For each category, cities are assigned a score
Adaptation

Normalisation

Aggregation process to rank in each category

Governance 5
' Final Score

Cumulative scores and ranking

Climate Hazards

City Ranking Methodology

CA?TIF 20/06/2022 NETPUUA ICLEI

Local Governments
for Sustainability




LSP7: Services to support SECAPs impact assessment, @ MATRYCS
implementation and monitoring [ICLEI] )

Services to support SECAPs impact assessment, implementation and monitoring [ICLEI]

Main page Hazards Emissions Actions [eelVIrt:i=xe=y

Welcome to Matrycs!

J

G p . MATRYCS aims to capitalise and combine existing modern
technological breakthroughs in the areas of ML / DL and big data, in
order to develop a new decision-making and data analytics solution
for energy-efficient cities and buildings.

Denmark

Learn more on website
United
Kingdom Belarus

Poland
Germany

Ukraine
France

Romania

orth ’ Italy Lot jeorgla
Spain . 1
antic .

Anana ) Armenia

Portugal e Turkey

cean

Climate hazard consequences Adaptation actions Energy mix

Climate hazard consequences e.g sectors affected, social impact and Adaptation actions undertaken buy cities for each climate hozard. Check the cities energy sources and their capacity from renewable ones.

population clusters affected for each cliomte hazard.

EPUY CLE
CA3TIF 20/06/2022 VT A e
for Sustainability




LSP7: Services to support SECAPs impact assessment, & MATRYCS
implementation and monitoring [ICLEI] .

POLICY LSP7: SECAPS S
Services to support SECAPs impact assessment, implementation and monitoring [ICLEI]

Main page Hazards Emissions Actions [geel¥lItielyi=]

B8 City of Paris

City's ranking City's smart hints

waste 90 g%@ The total percentage of zero carbon sources is 37.2
mitigation 20 =
adaptation 20

renewable_energy 90

ghg_emissions 90

water_security 20

transportation 90

governance 90

mbiomass mother mhydro moil mgos . . .
W coal mEsc ’ W nuclear g- wind Main page Hazards Emissions Actions [geelViItiel=
gas 91% oil 3.1%

coal 2.2%

Hazard Filter % Action status o Finance status *
solar 59% .‘“{Jm 195%
B

W “:2 Finland
biomass 1.5% - g ‘ Rh
‘wind 104% o Norway L. sl
< e Estonia_Peterabirg
nuclear 48.3% 4,.60 ’ X - ey
. N ; % ) KlrJnr:;':i?m . Belarus
e @ Clustering of cities based on the Questionnaires' Responses e A S |
e @ City ranking methodology utilised to create clusters " v o e i S
© Detection of similarities between cities b, S ety . ST
N © Recommendation System = North ool G e SR A
. . P v Atl i ‘”'"‘ - 2 S [Rivahs g Y A S J9yzean
© Insights - Smart Hints : ek s M e Tl

Tailkictan
Leaflet | Map data © OpenSireetnap contributors, CC-BY-S4, Imagery © Mapbox

CARTIF EPUY icLe

N-T-U-A Local Governments
for Sustainability
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LSP9: Energy Performance Certificates [EREN] & MATRYCS

POLICY LSP9: ENERGY PERFORMANCE CERTIFICATES
Next generation energy performance assessment and certification [EREN]

) EREN, regional energy agency of Castilla y Ledn region (94,200 km2, 2.4 million
inhabitants).

) Main objectives: promotion of energy efficiency and renewable energies in the
region.

) EREN is in charge of the definition and management of regional strategies such as
energy efficiency or bioenergy.

> EREN runs the regional EPCs registry (in Spain EPCS registries are regionalized).
) It currently has about 160,000 EPCs (18,000 new registrations per year).

) The registration procedure is done through an xml file generated by the
calculation programs approved by the central government.

Source: https://www.epc-spain.com/

CARTIF 20/06/202

Source: https://invertirencastillayleon.com/

1 W

WP Junta de 20
Castillay Leon

REGH DE LA ENERGIA

TILLA Y LEON

¥

EREN
ViEon
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LSP9: Energy Performance Certificates [EREN] 'f!b MATRYCS

4

h
Next generation energy performance assessment and certification [EREN]
Digital twin (regional) Policy makers Energy Performance Certificates
: : Energy data (from EREN data hub)
KPIs calculation Designers Cadastral data
EPC harmonisation Citizens, owners and Weather data
tenants Open Street Maps data
Tabula-Episcope data — I

Building Stock Observatory data Castls y Letn

* Better harmonisation and data share of EPCs.

* Facilitate compliance with legal requirements and calculations technical verification.

 Raise public awareness and confidence in improved new EPCs more accurate and reliable.

 Offer appropriate retrofitting solutions and prioritizing areas of action (neighborhoods or cities)
based on data from next-generation of EPCs.

 Support in the design and implementation of energy efficiency regional strategy in the building
sector

5 o
C A?TlF 20/06/2022 * EREN ] 21
ENTE '|°|°NAV|- DE LA ENERGIA castilla y Leo'n

DE CASTILLA Y LEON



LSP9: Energy Performance Certificates [EREN] 'faj MATRYCS

Next generation energy performance assessment and certification [EREN]

_o0x _Ox

Result of the checking

Upload the EPC 1o test

fom ] 12343.xml Possible inconsistences: The value of the gross floor area differs
—————————————————————— Q from the value of the area considered in Please check!
the Digital Building Twin in more than 10%
12348.xml < There are no inconsistencies in the EPC
_Ox|

) ) ] The value of the gross floor area differs
12351.xml (%) Possible inconsistences: from the value of the area considered in
""""""""""" the Digital Building Twin in more than 10%

Selecting the EPC lo test

EPCs to check
Energy Cooling Demand differs from that Please check!
expected for a building of its characteristics

O12345.xml

C112346.xm1

Outlier: "U" values for fachada 3 has
value out of range

Download Report

Example of

ALY

CART I F 20/06/2022 EREN WE Junta de 22
ENTE REGIONAL DE LA ENERGIA castilla y Leo'n

W

DE CASTILLA Y LEON




LSP9: Energy Performance Certificates [EREN] & MATRYCS

vi= POLICY LSP9: ENERGY PERFORMANCE CERTIFICATES
= Next generation energy performance assessment and certification [EREN]
- OX _OX
Energy Heating demand Label
ZON ES | ND ICATO RS Scale YEAR OF COMNSTRUCTION |
Municipality ;
[m] Year of construction [m] Surface fg ?_
“—_S_E?._IE ________ Locations to add E‘i‘fit_'in_s_ ____________ WPy mpy myy mpy myy myy spy myp mpy mpy. mps ’ - " "
O District to the report [m] Number of floors [CINumber of dwellings Muricipay 14 .Energy Heating demand Label
@ Municipality D Municipality 12 |:| Energy Heating demand |E| Energy Heating demand Label Municipality 17 ; —
QO PFrovince P Municipality 20 N ——
[ Municipality 13 [CIEnergy Cooling demand [W]Energy Cooling demand Label P e e e 8 ® > > 5 LN

[®] Municipality 14
[ Municipality 15 [C]Energy consumption

|:| Energy consumption Label 2 - |
[ Municipality 16 Eg lll.

W] Municipality 17 [Jco2 Emissions [m] CO2 Emissions Label ! z : &

Create Report Back Download Report

Example of s3.2 EPCs harmonisation and checking

CARTIF 20/06/2022 = Emen

DE CASTILIA Y LEON

Castillay Leon



Certificados energéticos en

Castillay Ledn

PROVINCIA MUNICIPIO
O AviLA ALAEIOS
BURGOS ALCAZAREN
[ LEON ALDEAMAY OR DE SAN MARTIN
[] PALENCIA ARROY O DE LA ENCOMIENDA
[] SALAMANCA ATAQUINES
[ SEGOVIA BAHABON
[J sorRA BECILLA DE VALDERADUEY
VALLADOLID BENAFARCES
L] ZAMORA BERRUECES
BOBADILLA DEL CAMPO
BOECILLO

Oooooooooo

Uso Recuento de Tipo de Uso

VIVIENDA UNIFAMILIAR FA READA 130
VIVIENDA UNIFAMILIAR AISLADA 180
VIVIENDA UNIFAMILIAR ADOSADA 647
VIVIENDA INDIVIDUAL EN BLOQUE 3084
SANITARIO

OTROS USOS TERCIAROS

OFICNAS

LOCAL

HOTELES Y RESIDENCIAS

EDIFIQIO DE OFCINAS

COMERCIAL

CENTRO DOCENTE

BLOQUE DEV IVIENDAS COMPLETO

ADMINISTRATIVO

Total

CARTIF

LSP9: Energy Performance Certificates [EREN

Next generation energy performance assessment and certification [EREN]

Tipo de uso del edificio

(Enblanco) 0,35 mil (7,72%)

2
= 2012 0,96 mil
2013 (21,04%)

2014 Tipo de Uso
] 2015 BLOQUES DE VIVIENDAS

2016 @ VIVIENDAS UNIFAMILIA
2017

LOCALES
2018 s

EDIFICIOS DEL SECTOR

317 mil (69,61%)

Uso del Edificio

0.07 mil
0,13 mil (2,86%)1:56%)

0,18 mil (3,96%) |
0,28 mil (6,16%)

0,65 mil (14,23%)

3.08 mil (67.81%)

20/06/2022

Namero de
EFCs

4548
4548

Uso
VIVIENDA INDIVIDUAL EN BLOQUE

@ VIVIENDA UNIFAMILIAR ADOSADA
@®LOCAL
VIVIENDA UNIFAMILIAR AISLADA
VIVIENDA UNIFAMILIAR PAREADA
@BLOQUE DE VIVIENDAS COMPLE1
@OFICINAS
OTROS USOS TERCIARIOS
SANITARIO
@COMERCIAL
@EDIFICIO DE OFICINAS
ADMINISTRATIVO
@HOTELES Y RESIDENCIAS
@CENTRO DOCENTE

Calificacion segin Demanda de Refrigeracion

Certificados energéticos en
Castillay Leon

PROVINC MUNICIPIO

AGUASAL
AVILA AGUILAR DE CAMPOS

ALAEIOS
ALCAZAREN
ALDEA D
ALDEAMAY OR DE SAN MARTIN
ALMENARA DEADAJA
AMUSQUILLO
ARR LA ENCOMIENDA
ATAQUINES
BAHABON

Recuento de Tipo de Uso
: Calificacion segin Emisiones de CO2
IVIENDAS UNIFAMILIARES
IVIENDA UNIFAMLIAR FAREADA
IVIENDA UNIFAMLIAR AISLADA
VIVIENDA UNIFAMLIAR ADOSADA

19,05%

JER
CENTRO DOCENTE
BLOQUE DEV IVIENDAS COMPLETO

Example of

W

ENTE REGIONAL DE LA ENERGIA
DE CASTILLA Y LEON

ADMNISTRATIVO
- B C D

Junta de
Castillay Leon

Calificacion segin Demanda de Calefaccion

5,00%

Calificacion segln Energia Primaria

60%

15,62%

11.20%
9
c D E F

24

MATRYCS



LSP9: Energy Performance Certificates [EREN] 'fﬁ)“ MATRYCS

Next generation energy performance assessment and certification [EREN]
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Modular Big Data Applications for
Holistic Energy Services in Buildings

Thank you!

Gema Hernandez Moral
LSP Pilot coordinator

CARTIF Technology Centre

Visit our Website Follow us
@ www.matrycs.eu 9 matrycs_h2020
Email us @ MATRYCS

PZd contact@matrycs.eu o matrycs2020

CA?TI EWW%BEE‘ Junta de

BEChsTuAY EON Castillay Leén

The MATRYCS project has received funding from the European Union’s Horizon
2020 research and innovation programme under grant agreement no.101000158

www.matrycs.eu
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LSP3 — ESCO SUPPORT
SERVICES

LSP 6 — DISTRICT
HEATING NETWORKS

Modular Big Data Applications
for Holistic Energy Services in
Buildings

Marina Bartolomé Lorenzo

VEOLIA (Spain)

@ veoua




Our 3 businesses

Veolia designs and deploys solutions for
water, waste and energy management,
participating in  the  sustainable
development of cities and industries.

PpTep——

call

€OLIA 20/06/2022

v

)

Veolia Environment '{Ej MATRYCS

£ ) WATER

A 95 million people supplied with drinking water

62 million people connected to WW systems
2,737 wastewater treatment plants managed
3,362 drinking water production plants managed

) WASTE

464,948 business clients

47 million metric tons of treated waste

685 waste processing facilities operated

40 million people provided with collection services

)

45,806 thermal installations managed

611 heating and cooling networks managed
43 million MWh produced

2,137 industrial sites managed




Pilots overview & MATRYCS

= LSP3 — ESCO SUPPORT SERVICES
= LSP6 — DISTRICT HEATING NETWORK (DHN)

F¥rAndorra_»

BUILDING DISTRICT BUILDING'S LIFECYCLE
LEVEL LEVEL
PRODUCT e
Portugal MANUFAGT. DEMOLISH
PILOT O § sp2 N e [— pe—
CARTIF | FASADA DESIGN,
LsP3 ]
VeElA el il ENGINEERING &  RENOVATE +—
: CONSTRUCTION
I eof o [— | . | |
: LSP 6 isp7 | @ L
i LSP 5 o VEOLIA ICLEI
T -
Trac” || | coorernico OPERATION & !
. NTUA. LsP MAINTENANCE
Gibraltar Mar ce A y HOLSTIC LSP1 LsP 4 HOUSING EUROPE
BIC @ ASM @ o0
. S —— _ Bl S - - =
@ ® [ POLICY MAKING
> & RESEARCH

20/06/2022

© veoua

@ MATRYCS-PERFORMANCE

& MATRYCS-DESIGN @ MATRYCS-POLICY @ MATRYCS-FUND
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LSP3 - Context & MATRYCS

LSP3 — Services for energy savings verification.

= Residential building powered by:
2 gas boilers (0.64 MW).
 Solar thermal energy.

= Scope:
* To achieve innovative EnPCs.
» To optimise the energy consumption.
» To obtain real time savings calculation.

(Basis N suliNne | DisTRICT ciTy  JREGIONAL | EUROPEAN BUILDING'S LIFECYCLE
- LEVEL LEVEL LEVEL LEVEL  LEVEL
) I — =4 - r |

PRODUCT
MANUFAGT. DEMOLISH

PILOT O § sp2 | e
CARTIF (FasapAl 1spa | DESIGN,
LsP8 LsP9 LsP10
VEOLIA ] GOYNIA EREN LEIF ENGINEERING &  RENOVATE
| £ Ll CONSTRUCTION
] e oM g n| | —
| 1sp6 I | 1sp7 | @ ®
i LSP5 o | VEOLIA ICLEI
| Test- p
?Jn:?:ds || ESits OPERATION &
NTUA, r 7 | LsP1l MAINTENANCE R
HOUSTIC LSP1 _ jLsP4 HOUSING EUROPE
BIC@ ASM@ | 'Yy
4 ke 4 B
L e— — R - a
- I ']' & ® @ POLICY MAKING
sKDATA] 1 | & RESEARCH

@ MATRYCS-PERFORMANCE @ MATRYCS-DESIGN @ MATRvCS-poLICY [ MATRYCS-FUND

@ VEOLIA 20/06/2022 30




LSP3 status &s MATRYCS

FUND LSP3: ESCO SUPPORT SERVICES
Energy saving verification service for increasing the trust on Energy Performance Contracts [VEOLIA]

Services Target groups Data (Real-time & Historical)

Hubgrade

@ veoua

S4.1 Energy savings M&V ESCOs Building Monitoring data (Smart

meters an nsor
Investors eters and sensors)

. Local weather information
Citizens, owners and tenants ocal weathe ormatio

Energy prices information

Added value: IPMVP tool (Fundacion
* ESCOs will be able to develop accurate mathematical models to CARTIF)

predict energy savings in an easier way. Moreover, these

models will have more veracity, increasing this way the quality

of the EnPCs and the trusts of the clients on the contracts and e

also on the ESCO. et 18-
* Owners will receive a more precise model on which the savings - 5

predictions will be calculated. In addition, it will increase the
certainty or reliability of the estimates provided by the
company.
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LSP6 - Context &s MATRYCS

LSP6 — Services energy demand prediction to
develop DHN and optimize the operation.

= DHN connected to 1488 households:
* 3 biomass boilers (3.5 MW).
3 gas boilers (8.7 MW).
= Scope:
* To optimise the network.
 To ease the optimal design of DHNS.
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. LSP6 status & MATRYCS
(=)

1 DESIGN

LSP6: DISTRICT HEATING NETWORK
Energy demand prediction to design and develop DHN and optimize the operation [VEOLIA]

Services Target groups Data (Real-time & Historical)

S0.1 Digital twins ESCOs DHN data (Smart meters and

S$1.1 Energy prediction Facility managers sensors)

S$1.3 KPIs calculation Investors Weather information

$1.5 Network optimisation Designers 8 S
S4.1 Energy savings M&V Citizens, owners and tenants

Added value:

* Have access to accurate mathematical models to predict
energy savings in an easier way. )

— . — uilding 1
Statisics & Visualisation
021-01.01 01,0006

» Easier to understand how the installations operate in an

accurate way. i pr——

. Ma'nage the installatiop effectively, it vinI be optimizeo! fgr the ‘ ‘ e [ [[r—
maintenance and also it would be easier to operate it in an ' ‘
optimal way. ¢ N =

* More efficient and effective design, and provide greater

investor confidence. S
* In this way the investor will have less uncertainty when

evaluating the investment in the new DHN or branch.
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Modular Big Data Applications for
Holistic Energy Services in Buildings

Thank you!

Marina Bartolomé Lorenzo, Veolia

marina.bartolome@veolia.com
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