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2. Introduction to the RenOnBill project
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THE RENONBILL PROJECT

RenOnBill promotes the development and implementation of on-bill schemes in Europe, o scale
up investments fowards deep energy renovations of residential buildings.

Client | European Commission -
EASME

Funding | Horizon 2020
Project duration | 2019 - 2022
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ON-BILL SCHEMES
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The ERV tool assesses ER investments

Characteristics of an ER Assessment of the

Investment (for a Group ERV tool Investment (economic
of dwellings) and others)

More information: www.renonbill.eu RENONBILL



3. The RenOnBill Tool: probabilistic approach &
main features
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Objectives of the RenOnBill Tool

The RenOnBill Tool aims to:

Simplify the estimation of energy savings for “non-technical users”
(e.g. users with financial background)

Provide an adequate degree of flexibility for “fechnical users” (e.g.
energy engineers)

Develop a complete financial analysis by including a probabilistic
approach

Bundle investments for an overall evaluation

—~——

Development of quite a flexible tool adequate for fechnical and non-
technical users in the development of complex analyses of energy
renovation interventions for the residential sector —_—
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Schematic of the RenOnBill Tool
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analysis based on Monte Carlo simulation .
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Engineering and Financial
Calculations embedded in one tool

RENONBILL



RenOnBill Tool - Engineering Module

Engineering Calculations Module

Climatic Data Buildings Definition of
Archetypes inferventions

Heating Degree - Simplification of the Definition of a set (10)
Days buildings stock in a of standard

- Solar Irradiation set of typologies inferventions

- Heating Season - Definition of reference - Estimation of the

- Heating Hours per thermal features CAPEX
day - Exploitation of Tabula - Possibility to customize

Project analyses
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The archetype concept
Building Stock

Synthesis of the building stock in a limited number of
typologies (e.g., per year of construction, technical
features, etc.) i
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RenOnBill Tool - Financial Calculation Module

Data input for discount rate (i.e.,
U hurdle rate, evolution of energy cost &
other parameters, e.g., CPI)

CFi?Gr;Cfr?' . Calculation of financial viability
?VI %l::lf;lleon & indexes, namely NPV. IRR, PBP, P|

y Valuation of non-energy benefits
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RenOnBill Tool - Probabilistic Approach

Simulation of the stochastic nature of
1 the variables and of the uncertainty
levels present in the real world

Monte Carlo Definition of the uqcer’roin’ry levels for
Analysis ZJ some selec’red vorloblgs CoqneCTed
with engineering and financial
analysis

3, Calculation of probabpilistic figures of
merits, e.g., af Risk”.
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RenOnBill Tool - "at Risk” metrics concept
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RenOnBill Tool - Detailed Methodology
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retrafitting projects in a highly uncertain context Buillings are modelled in terms of archetypes which
are charaderized by specific features, g, U-values, heating plnt typology. suface to volume ratio, ete
By ising the Mante Carloapproach, the proposed methad can address the influence of more than thirty
i ar Lant par smeters an the fnal resllin terms of energy savings, Net Present Value and ather indices
aimed 1o quantily the level of risk associated to complex energy elficiency interentions, eg. energy
saving at risk_ The methadology is tested on a case study relaid to a building built in the 505 and located

ﬁmﬁcﬂq in Rome, Italy. However, the methad is aplicable ime ely of the location

Probalilie spprach typalogy of the building. Resuls highlight that 3 retral

Manee Carka s 4 risk to be unprafitable equal to 475 This can be ascribed 1o the mild climatic conditions of the

Retrofitting lacation.

isk analysis ©2021 The Authars. Published by Hsevier L This is an apen access article under the CC Y license
{hatp: creativecommons orgflicense sfbyfd ).

1. Introdudion example, Ascione et al [4] deweloped an analysis to optimize

Buildings are one of the most relevant sectors to implement
energy efficiency measures, in fact at EU level they represent about
A% of final energy consumption and the share of the residential
segment accounts for about 25% [1]. Similar figures are also re-
ported for the US market [2].

Due to this opportmity, as illustrated by Annunziata et al [3],
different countries promoted regulations to suppaort the transiton
towards the so-called “nearly zero energy buildings".

The aim of the proposed regulatory framewnrks is to support
and drive the deployment of renovations to reduce energy con-
sumption and mitigate the envimnmental impact of the buildings
sector.

In particular, the highest saving potential is to be found in
exizting buildings which can be retmofitted to improve their energy
performance. To this aim, it is necessary to implement accurate
evaluations suggesting the maost appropriate and advizable mea-
sures, from both the energy and the financial points of view.

During the last years, many authors tried to address these
problems and many studies can be found in the literature For

* Correspanding authar.
E-mail aidzse: vincenzakianadunige i, vhiancolibera it (V. Bima).

hetpes: [ dolarg/10. 1016/ enemgy 2021101491

building envelope design by minimizing energy consumption, in-
vestment costs and occupants’ discomfort. Similarly, Bianco et al.
|5] determined the energy demand of residential buildings located
in different climatic areas. They analyzed the impact on energy
demand of different parameters, namely wall insulation, crienta-
ton, windows surface, and thermal capacity. Likewise, Krarti et al.
|6] evaluated different energy efficiency options for various build-
ing typologies in Saudi Arabia Detailed estimations on achievahle
=avings are proposed even in the presence of highly subsidized
energy prices. They found that the implementation of cheap mea-
sures in the residential sector can guarantee appreciable energy
=savings. A similar study was conducted by Spandagos and Ng [7] for
large Asiancities. In particular, they evaluated the impact of heating
and cooling energy consumption by introducing a simplified
method of estimation.

Furthermare, Jermyn and Richman [8] presented a process for
implementing deep renovation strategies in cold climates. In
particular, they developed a case study for residential buildings in
the city of Toronto by taking into account three different building
archetypes. They found that the interventions to priortize are
related to the insulation of the building envelope and to the sub-
stitution of the boiler.

A country-haszed analysiz was developed by Bianco et al [9],
who estimated the possible savings resulting from  the

O360-5842 & N121 The Authors. Pubilished by Elsevier lzd This & an open aoess aride under the CC BY license { herp: || retivemmmians arg) licens es foyj 40/

Open Access paper available:
https://doi.org/10.1016/j.energy.2021.121491
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Q& A

We kindly invite you to discuss with us.

Please post your questions in the chat or raise your hand.
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THANK YOU!

Publication of “On-
bill business
model
development
guidelines”

Publication of
“national
roadmaps” for
on-bill replication
in Lithuania,
Spain, Italy, and
Germany

Final conference
in April 2022

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No 847056.
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