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Outline Qs ambience

« Active building EPC Concept

« The value chain of Active building EPC
« Active building EPC Business Model

« Implementation of Active Building EPC
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Identified barriers to the market uptake of EPC gz ambience

- Evaluation and measurement of savings

- Lack of integration of Energy and Non-Energy services

- Tenancy in commercial properties (tenants vs owner)

- Behaviour of users in buildings influences the energy demand drastically
J Complexity and cost of EPC contracts

- Lack of pilots / flagships / reference projects

- Lack of trained personnel
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New Opportunity: A< ambience
Buildings will become more digital and smarter

Smarter: Active control based on data and measurements.
Active management enables significant emission savings in a
cost-effective way.

Smarter: Active control leveraging machine learning (e.g.
smart thermostats)

More digital: adding sensors, meters, ICT, ...

- to improve comfort, security, .... (hon-energy)

- to support M&V (e.g. but not exclusively in the context of EPC)
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New Concept

The AmBIENCe concept extends the traditional EPC concept in 3 dimensions:
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Active EPC concept
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A< ambience

Extending energy performance
guarantees related to energy efficiency
to include the valorisation of flexibility
through Demand Response (DR) services

Tailor EPCs to a broad scope of building
types: residential, hospitals, education,
offices, commerce, etc

Extending the scope of EPCs to
groups/clusters of buildings under the
concept of (local) energy communities.



Definition of Active building EPC Qs ambience

The Active building EPC Concept is an enhanced modular and performance-
based delivery and financing for the energetic renovation and optimisation of
existing and new buildings, tapping into all passive and active energy and cost
saving measures, while leveraging a comprehensive set of technical,
operational, usage, behavioural and dynamic energy or CO2 pricing parameters.
The Active building EPC concept is an enhancement of the basic EPC concept,
through a strong focus on the electrification of the local heat supply and the
addition of Active Control measures.
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THE EXISTING ENERGY SERVICES VALUE CHAIN QZ ambience

BUSINESS MODELS
I
I | I
Standard ENERGY SUPPLY ENERGY PERFORMANCE
ENERGY SUPPLIER CONTRACTING CONTRACTING
(UTILITY) (ESC) (EPC)
Primary Secondary @_ Useful Energy
energy energy AYE ﬁbr:frgy za\;mgs
L \
\ ESCO /

From D2.1 - The Active Building Energy Performance Contract

20/04/2021 concept and methodology
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A NEW ACTIVE ENERGY SERVICES VALUE CHAIN QZ ambience

BUSINESS MODELS
I
I I I |
Standard ENERGY SUPPLY ENERGY PERFORMANCE
ENERGY SUPPLIER CONTRACTING CONTRACTING
(UTILITY) (ESC) (EPC)

Energy
savings
Nwh

Primary Secondary @ Useful
energy energy AYE ﬁaﬁrgy

( ESCO

From D2.1 - The Active Building Energy Performance Contract

20/04/2021 concept and methodology
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The business value of DR in active building EPC Qs ambience

Dynamic
Load shaping &
dynamic pricing

Business value for end-customer

Day ahead
Load shifting

Value for
CUStome-r'- Additional
ESCO, utility . Cost reductions | revenue streams Better
Capacity onIy by avoiding (onsite understanding
Load shedding hlgher energy generation, of consumption
prices storage, or patterns
shiftable loads)
Investment
20/04/2021 From D2.1 - The Active Building Energy Performance Contract 1
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ACTIVE ENERGY SERVICES “ACTORS"” VALUE CHAIN

THE ENERGY MARKET

Energy produced by suppli-
ers is transported and
distributed from and to
prosumers via distribution
netwoeks operated by the
TSO and DSO.

20/04/2021

THE AGGREGATOR

Agregators acquire flexibili-

ty from prosumers, aggre-
gate it into a portfolio,
create services that maxi-
mize the accumulated
flexibility and offer flexibili-
ty services to different
markets.

THE ESCO

ESCOs can facilitate
prosumer access to more
than one aggregator with a
platform that enables
multi-building portfolio
management. Asset identi-
fication and extended load
monitoring capacity is also
provided through advanced
energy analytics.

From D2.1 - The Active Building Energy Performance Contract
concept and methodology

Qs ambience

THE C&I PROSUMER

An end-user that no longer
only consumes, but also
produces / ourtails energy:
from small- and medi-
um-sized enterprises to
large C&I end-users.
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Business Model Variation Parameters Qs ambience

Building type Occupation Owner/Tenant relation Financing
model
Commercial
building Individual Implicit Owner occupier ESCO financing
Public building Explicit Owner lessor & tenant Fl Financing
Residential Individual (lessee)
building Collective (ACO)
. . ESCO financin
Social housing |ndIVId%Ja| Implicit Owner lessor & Social Umbrella Organizagtion
Collective Tenant ) .
Financing
20/04/2021 From D2.3 - Business Models for the Active Building EPC concept 15



Generic Business Model

Financing (investment)

-

Reimbursement

(investment + interests)

20/04/2021

1

Suppl_y _OF Payment of
electricity reduced
with dynamic lectricity bill

tariffs electricity bi

|

_ —
Facilitation fee

AEPC bﬁz(s:/fnf:l:s —
(guaranteed (one-ofF Financing
energy & (investment)

and/or
annual) |

cost savings)

| v

—
ESCO

U I

Audit/design
/delivery/
installation/
works/
maintenance

I v

From D2.3 - Business Models for the Active Building EPC concept

Subcontract-
ing fees

Facilitator

(] ))

ambience
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Business Model variations Qs ambience

Owner/Tenant Business
Building type Occupation model Type of DR . Financing Model
relation . .-
Variations
Implicit A.l
B.1
Commercial building Explicit : : B.2
ESCO Financin
Public building Individual (variations | Owner occupier & B.3
Residential building 1to5) B.4
B.5
FI Financing A.2
ESCO financing C.1
Residential buildi Collective (ACO) C.2
esidential buildin ollective : :
& Owner lessor & Fl Financing C.3
Tenant i i
Implicit FI Financing to ca
co-owners
ESCO Financing D.1
, . Individual Owner lessor &
Social housing . . Umbrella
Collective Social Tenant o
Organisation D.2
Financing

20/04/2021 From D2.3 - Business Models for the Active Building EPC concept 17



Variation B.1 Qs ambience

AEPC BUSINESS MODEL WITH EXPLICIT DR DELIVERED VIA AN AGGREGATORTO
THE CUSTOMER

|1

Supply of

7 Payment of
electricity
) . reduced
with dynamic A
! electricity bill
tariffs

|

e Aggregated

— | Flexibilty | — | Flexibility | —»

4| Flexibility |— <~ | Aggregated | =
fees flexibility fees

AEPC fee + T
AEPC bonus/malus : .
(guaranteed (one-off _Financing
energy & and/or (investment)
cost savings) annual) |

(investment + interests)

[ Financing (investment) ]
: ESCO
4—[ Reimbursement ]—

20/04/2021 From D2.3 - Business Models for the Active Building EPC concept 18
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Pre-Contracting phase Qz ambience

* Site Survey
« Analyse data
* Flexibility Assessment

/

Pre-Feasibility

°))
.C
A general analysis on the potential of )
a building and its adaptability to AEPC weeks g
[
____________________________________________________________________________________________________________________________________ S
c
o
* Energy projects outline design Ll)
Feasibility Study « Detailed analysis @
« Agreed savings o.
Further calculations on savings and
required investment
20/04/2021 From D2.1 - The Active Building Energy Performance Contract

concept and methodology 20



Contracting Phase az ambience

/ « Define building energy baseline with
flexibility

« Confirm AEPC energy savings
e Complete the financial analysis and projects
costs

Quantitative measures and
guarantee numbers Months

« Implementing installation projects
« Installation of sensors and flexibility sources

Deployment

Installation of sensors and TBC with
\equipment enabling active control customer

\ Contracting /

From D2.1 - The Active Building Energy Performance Contract

20/04/2021 concept and methodology



Scenario creation
Module

20/04/2021

ABEPeM Platform

Configuration
Form Module

Objective function and base-
line creation information

Senarios

h 4

Yvwywy

Scenario-based fore-
cast creation Module

From D2.1 - The Active Building Energy Performance Contract
concept and methodology

L 4
oK

ambience

Flex model

creation Module

Economic/Financial
calculation Module

Energy cost cash-flow
quantification Module

22



ABEPeM Platform in AEPC Qs ambience

Contracting Operation &

Monitoring

Configuration Form ABEPEM BEMS with

Active Control

Design options

{(measures,
technological options, Flex Model Creation
dimensions)

Operational Measurements

Scenarios Energy Cost Cash (Actual Performance)

(scenario creation) i Flow Quantification
(Rule-Based, MPC)

Baseline Building
Information
Financial/Economic
KPI Calculation

.

I
]
1
1
1
|
= " 1
Ezjc project options (NPV, IRR, ... Annual : Boct
uration, payment Cost) I errormance
model, financing, ...) i Performance Guarantee
- Guarantee - Assessment
5 io-Based F t ti H H
cenario-nase orecdast creation : Verlflcatlon

From D2.2 - Proof-of-Concept of an Active Building Energy

20/04/2021 Performance Modelling Framework
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Performance Phase

Qs ambience

* Monitoring of the energy efficiency and flexibility
measures
« Implementation of active control

Operation and Monitoring

Actively manage the building going

* Measurement and verification of guaranteed
measured
« Delivery of energy savings as agreed

Measuring and verifying the
guaranteed savings and flexibility

Measurement and Verification

\ Performance Phase/

From D2.1 - The Active Building Energy Performance Contract

20/04/2021 concept and methodology



ENERGY CONSUMPTION
OR DEMAND

Tailored M&V towards flexibility Az ambience

Measurement and verification algorithm using before/after
measuring scheme to evaluate the changes in energy use

Adjusted Baseline Energy

Savings or Avoided Energy

Baseline Energy Consumption or Demand

For the monitoring phase, improved and extended M&V
methods for demand response services will be proposed

Increased
Production

Hight time resolution for monitoring

Reporting Period
Measured Energy

ECM Installation

AmBIENCE will analyse the need for specific DR-related routine

and non-routine adjustments factors
Baseline Period Reporting Period )

Source: evo-world.org
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A< ambience

Thank you

www.ambience-project.eu

Nilufar Neyestani

INESC TEC — Institute for Systems and Computer Engineering, Technology and
Science

Contact information: Follow us:
Nilufar.Neyestani@inesctec.pt in /company/ambience-project

y /ambienceh2020
@ /channel/UC-


http://www.ambience-project.eu/
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