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- frESCO Regulatory Barriers
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Barriers to Current EPC in Residential

* Low penetration of the ESCO EPC model in the residential sector.
* Low absolute saving potential per user.
* High transaction costs.
e Owner —tenant dilema.
* Low generation and storage levels in the residential sector at present.
* Low smart readiness level in the residential sector at present.

* Limited scope of the EPC services in the residential sector.

* No active participation of the residential consumers in the
energy markets beyond the retail company and tariff choice.

* No or limited use of the demand response source for grid
management and balancing.



frESCO Solution

NOVEL HYBRID SCHEMES that reduce payback thanks to simultaneous

cost savings (from energy efficiency) and revenues creation (through demand response)

NEXT GENERATION of EPC

Energy efficiency measures,

. . . spanning behavioral transformation
metering, sensing, actuating)

Self-consumption optimization
(smart automation at both building
and energy community level)

Installation of distributed
generation and storage
(PV&batteries/EVs)

non-energy services

(Comfort preservation, IAQ, Security,
Well-being, etc.)

Flexibility services
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Services

» Operation stability, Resilience and Security of supply

Consumers/Prosumers/Coop. Consumers/ Grid Grid
Prosumers/Coop.
» Cost reduction thanks to Demand adaptation to

tariff

» Cost reduction avoiding network reinforcement

S i3 Energy . . -
Improvement of comfort conditions Efficiency & » Congestion reduction and network losses
. ; Demand Ly A
> Favorable offers for installation of smart meters Response minimization
L . T ESCO Interventions | Agoregator . e
> Empowerment through active participation in (r;\é:c 88ree »Planned maintenance facilitation
Energy market and energy autonomy Storage

BEMS
ICT)

\_/ —— \-/

ESCOs Aggregators

» New Savings from user behaviors improvement » New Revenue by utilizing stand-by flexibility to

» New Savings from Self-consumption optimization provide EE services that improve performance

» New Revenue by monetizing non-energy services

> New Revenues from flexibility analysis = selecting (e.2. human comfort, health and security aspects)

best energy deal = bid excess flexibility in energy
market » Higher revenues thanks to an enlarged portfolio (and

» Higher savings thanks to enlarged portfolio and market sector) for flexibility provision

enter in a new market

Typical EPC Enhanced EPC
Contract Revenue after Contract Revenue after
Duration contract end Duration contract end
o)




frESCO Energy Services Proposal

Smart Energy Demand
retrofitting efficiency Flexibility
4 N\ 4 N\ 4 N\ 4 N\
Smart Ener Demand
I &Y flexibility Comfort
retrofitting management
awareness
g J g J g J g J
( )\ ( N\ ( N\ ( N\
Personalised Explicit
Data ) )
. energy automated Air quality
monitoring > )
analytics DR services
g J g J g J N\ J
4 N\ 4 f N\ ( N\ 4 N\
Informative Self- . VPP Noise
. consumption ) ) )
billing L configuration reduction
optimization
g J g J g J g J
( N\ 4 )
Sm'art Automation )
readiness Surveillance
e and control
certification
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PAP Approach

* Specific PMV methodology for energy efficiency and flexibility

* Data driven baselining and forecasts

 Efficiency PMV: Holistic dwelling assessment with seasonal baseline and possible
regular adjustments. Payments derived from verified energy and economic savings.

* Flexibility PMV: Load-based assessment with short term baseline and no
adjustments. Payments derived from market revenues from the trading of verified

demand flexibility

P4P with P4P with PAP with target
savings PMV flexibility PMV deviations
e Savings e Market revenues e Payment by user or

benificiary
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frESCO Technological Solution Architecture

Local Demand Manager

Assel Energy
Performance
Forecasting/Monitonng
Energy Management P AN R T e, Module
System (EMS) < > '
Energy box / | Baseline Analytics Personalized Energy Ul for consumers
Smartbox \ N Component Analytics Module /prosumers
Human-Centric
Automation Module
Weather p———— '
L :
: 1
Data Platform
B’ﬁ Global Demand Manager
[F);Smbuted E{;E'Sy _'f—'—’ 4 Smart Contract )
eS0Urces \ ) S
- { ) 3 / Monitonng/Handing
Module
............................ \
' N
Energy Managemenl
. L Analytics Module )
* Big data platform : 2
e Seif-consumption Ul for ESCQOs
1 Optimization Module faggregators
* Al smart analytics s J
& ~\
° At user |EVE| Flexw;l:tgdﬁir;amics |
. . L y
e At service provider level. , \
VPP Optimal
Configwration  |—
Module




frESCO Energy Service Bundles TGS sormngpsy
//f = \\ 4 N )

i FL1 Flexibility MEi Mon Energy services
EF1 . EEzlmpi_nt Energy RT1 Smart retrofitting awareness Comfort
RT1 Smart retrofitting awareness e air Quality

Moise
safety & surveillance

RT2 Data monitoring FL2 Explicit DR 2FE J

RTZ Data monitoring S e it
£ Informative billing mative B lity Services

l\_ 5Pl j - .‘

5P3 RT3 Smart readiness

Explicit Energy - FL3 VPP Configuration i i
o e EES P¥ self-consumption and smart contracts certification

o Efficiency and Automation optimisation
N\ / )\ I\
P4

SP1: Energy monitoring and implicit energy efficiency pack
SP2: Energy monitoring and explicit energy efficiency pack
SP3: Energy monitoring and holistic energy efficiency pack

SP4: Energy monitoring and holistic energy efficiency for prosumers

SP5: Energy monitoring and demand flexibility pack

Aggregator

ESCO/ * SP7: Energy monitoring, energy efficiency and demand flexibility for prosumers
Aggregator ¢ SP8: Non-energy service pack.

*  SP9: Smart readiness assessment and certification

* SP6: Energy monitoring, energy efficiency and demand flexibility pack
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Busingss oppartunity assessment commissoning and nstalition Servira dalivery / Contract termination \
and personalised offer

I | Flexibility Services to the grid
smart readiness assessment and certification 1
 — vy |

)
Energy / smart readiness .
: - 'l i i I_ i — settlement and Service adjustment to new —
onsite audit and P4P service P4P service contracting Hardware Installation and Service . X o
propasal Hardware procurement connection onsite remuneration assets, DERs, profiles, needs Contra
I

smart equipment retrofitting

=p|  [sensors, meters, clamps,
actuators, smart eq)

]
”\ N AN /\ /

ar

ESCO ! Aggregator

Marnufacturer | Supplier

Installer ! Maintainer

[ Financing

Izer ! Facility manager

0304 T30/ BRP




frESCO Proposed Business Models

* Thassos island (Greece): green
hotel bungalows with PV
generation and storage

* Krk Island (Croatia): single-family %‘\—

residential buildings MADRI AN

e Gironde (France): Social housing
single family residential buildings b /

e Madrid (Spain): Block of
apartments residential building b o A
with collective PV




frESCO Business Model Categories

TSO/
Grid Operator
Energy
Efficiency
Services
End User/ Facility DR Services
manager
< >
ESCO Aggregator
Energy Efficiency DR fee
fee

Energy Efficiency and Demand
Response Interventions
(HVAC, RES, Storage, BEMS, ICT)
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Pay-for-Performance framework proposition

Contract Duration After Contract effect

Savings/Revenues used to pay for

Service Provider : Customer Savings/Revenues
-Implementing the measures
-Operations & Maintenance
-Financing of investment
-Taking over the risks Operations & Maintenance Cost
Baseline

Energy Cost

Reduced Energy Cost/ Energy Reduced Energy Cost/ Energy
Revenues due to performance-based  Revenues due to performance-based
interventions interventions

Contract Start Contract End
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The ESCO BM (1)

a

ESCO | DataMonitoring
- i
— = o _
—— — ﬁﬁ Automation
Electricity Supplier —
—
|_*
&
. Equipment Procurement
Energy Efficiency
Services Service fee
E Effici
nergy clency Energy Efficiency Equipment Supplier/ Installer
Benefits ;
Service fee 1
l < =
End User/ Maintenance Services

Facility manager




BUSINESS MODEL CANVAS — ESCO Service P:

P WEY ACTIVITIES CUSTOMER RELATIONSHIP CUSTOMER SEGMENTS

reeuira?

establish and

The ESCO BM (2) =k

frESCo

Value Proposition

Core Value Pains Experienced

e Complete services towards monitoring and e Unawareness of market prices and efficiency
controlling manually or automatically local loads opportunities

loT devices as well as generation and storage units e Unawareness of real time RES generation and
e Optimization of energy efficiency of the facility, demand matching

* Reducing energy cost * Manual load micromanagement

e Preserving or further enhancing comfort and smart
automation

Services Jobs to complete
® HVAC and DHW control * Minimise energy bills

e Lighting control e Increase energy efficiency, reduce CO, footprint

e Battery control, EV charging e Automate energy management
* RES generation and self-consumption optimization

* Smart Home Automation and scheduling




The ESCO BM Value Proposition Canvas

PRODUCTS/SERVICES

Automated energy management
services based on user comfort
choices.

Real time condition monitoring
and adjusting of loads.

Optimisation of RES production.
Weather forecast integration.
Alerts/ suggestions.

Price signal integration.

GAIN CREATORS

Load control according to price

signals.

. Energy savings obtained
from user behavioural
change

. Energy Savings obtained
from automatic operation
of loads

. Economic savings by
price-based optimal
scheduling

Same level of comfort with less
demand

Optimisation of RES production

PAIN RELIEVERS

Minor disturbance in terms of
time

Option to delete
Partial control option

SA incentives

P4P contract

- fp

GAINS

Energy savings by reducing
eventually the energy
consumption, implicitly or
explicitly

Economic savings by price-
based optimal scheduling

Increased revenues from
optimal self-consumption
management

PAINS

Onsite domestic access
Data sharing

Partial or total automated
control over loads or DER

There have to be significant
loads (EV, storage, DWH etc for
the savings to have an impact

There has to be a minimum
smart readiness level

CUSTOMER JOBS

Energy bills are one of the major
concerns of dwellers. The
market is open to incorporate
technology to make energy
savings. However, not all users
are willing to lose control of
their decisions and mistrust
new technology. Many want to
keep the control of their
decisions or, at least, be
informed of automated events
and be able to override them at
will.

@ SUSTAINABLE
PLACES2022




The Aggregator BM (1) p—

Electricity Market/ Flexibility Aggregator A Market Signals
Network Operator Services
<
- -
if‘i » T 3
Flexibility Fee w @
e W@

Equipment Procurement

Demand Response
service

Service fee

Demand Response fee

LNLL <
Maintenance Services

End User/
Facility manager > o

Maintenance Service fee



BUSINESS MODEL CANVAS — Aggregator Servi C
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Value Proposition o

Core Value Pains Experienced

e Complete services towards monitoring and controlling ¢ Load micromanagement

manually or automatically local loads to participate in the * Non-access to flexibility markets without an aggregator
market by offering Flexibility Services to the Grid and earn « Unawareness of market prices and efficiency

MEHEICE opportunities

e Utilizing loT devices as well as generation and storage units « Unawareness of real time RES generation and demand
towards optimizing the energy value of the facility matching

e Improving income while preserving or further enhancing
comfort and smart automation

Services Jobs to complete

e HVAC and DHW control ¢ Gain an overview of residential energy flows.

e Lighting control e Earn extra revenue

e Battery control, EV charging * Increase energy efficiency, reduce CO, footprint.
* RES generation and self-consumption optimization e Automate energy management

e Smart Home Automation and scheduling
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The Aggregator BM Value Proposition Canvas

PRODUCTS/SERVICES

Automated energy
management services based on
user comfort choices

Real time condition monitoring
and adjusting of loads

Optimisation of RES production
Weather forecast integration
Alerts/ suggestions

Price signal integration

Adjust of loads and production

(via storage) to meet FL
demands

GAIN CREATORS

Load control according to price

signals.

. Revenue obtained from
user behavioural change

. Revenue obtained from
automatic operation of
loads

. Economic savings by

price-based optimal
scheduling and
responsiveness

PAIN RELIEVERS

Minor disturbance in terms of
time

Option to delete
Partial control option
Market incentives

P4P contract

GAINS

Revenue by providing FL
services to the network
operator, implicitly or explicitly

Economic savings by price-
based optimal scheduling

Increased revenues from
optimal market allocation of
DER production

PAINS

Onsite domestic access
Data sharing

Partial or total automated control
over loads or DER

There have to be significant loads
(EV, storage, DWH etc for the FL
services to have an impact

There has to be a minimum smart
readiness level

CUSTOMER JOBS

The market is open to
incorporate technology to make
energy savings but also energy
revenues as well. However, not
all users are willing to lose
control of their decisions and
mistrust new technology. Many
want to keep the control of
their decisions or, at least, be
informed of automated events
and be able to override them at
will.
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frESCO Regulatory Barriers

DR
Aggregators

Dynamic Comfort and DR for DR for grid
pricing non energy Congestion ancillary
strategy services Mgmt services

VPP
configuration

Energy PV self-
Efficiency consumption

Smart User Explicit PV-demand

retrofitting Behaviour strategies forecast Optimization comfort Surveillance

Revised Energy Performance of Buildings EU 2018/844 (REPB Directive) Common Rules for the Internal market for
Promotion of RES EU 2018/2001 Electricity EU 2019/944

General Data Protection Regulation EU 2016/679 (GDPR Directive)




_ﬂﬂr@ SUSTAINABLE
PLACES2022

frESCO Regulatory Barriers

Explicit Demand Response market
situation in Europe. Source SEDC
2017

Markets are still closed for
aggregated DR in Spain, Greece and .
Croatia, but they are already open o
and operating in France, with
limitations

Preliminary development

Closed

Not assesse d
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frESCO Regulatory Framework: Barriers & Enablers

v Low cost of silicon-based PV and new X Demand Response aggregation is not

favourable self-consumption
regulations enable a fast and likely
burst of this technology.

v'Revised Technical Building Regulation
sets mandatory minimum RES
contribution for new buildings.

v'National regulation of EP in buildings
rely on increasing use of RES, self-
consumption and the participation of
domestic users in energy markets.

v'Default regulated domestic retail
tariffs move towards ToU tariffs
enabling Dynamic pricing strategies.

permitted in many national energy
markets and constrained in others.

X Delays in REPB directive transposition in
many countries and the downturn of
the construction sector in Europe slows
down the nZEB policy expansion.

X The lack of a complete smart meter
network and the difficulty to obtain
real-time metering hinders the
implementation of data-driven
solutions in the residential sector.

x Consumer mistrust to share data and
allow the deployment of explicit DER
control strategies.

X Low level of M2M communication
standardization to incorporate legacy
systems.



frESCO Regulatory Framework: 1 NED spsmmpms
How frESCO contributes to barrier mitigation?

v'The frESCO hybrid energy services that combine a twofold revenue stream

(savings and DR market remuneration) help reduce the usually long ESCO payback
times in the residential sector.

v'The Optimal VPP configuration and aggregation services enable to meet easily the

minimum bid amounts to participate in DR markets by residential consumers.
(France: 1 MW)

v'Data anonymization and encryption procedures ensure data privacy and security.

v'The specific frESCO PMV protocols and methodology based on short term dynamic
forecast and baselining based on continuous data collection enable a fair,

transparent, accurate and trustful performance measurement for the P4P contract
approach.

v'The varied frESCO living labs ensure a smooth and precise testing of the solutions
in different type of buildings, users, countries, climates and technologies.
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Conclusions

* Big data and Al are proven technologies that open a world of
possibilities for the development and implementation of innovative
energy services in the domestic sector

* The residential sector has a huge but still unexplored energy
performance potential for ESCOs

* The combination of Energy Efficiency and Demand Response based on
data usage improve the economic feasibility of the EPC and reduce
investment payback time.

* PAP contracts and the new PMV methodologies enable a fair, trustful,
transparent and accurate settlement of savings and revenues.

* Regulatory framework is moving towards barrier abatement, market
opening and use of data for new service models.
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Esnﬁ frESCO Project Contact

https://www.fresco-project.eu/
juan.aranda@fcirce.es

frESCO project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 893857.
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