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Source: Energy Performance Certificate based on OIB RL 6; B8110; EPBD Energy Performance of Buildings Directive




THE SRI

SRI = Smart Readiness Indicator

".....The smart readiness indicator should be used to measure the capacity of
buildings to use information and communication technologies and electronic systems to
adapt the operation of buildings to the needs of the occupants and the grid and to
improve the energy efficiency and overall performance of buildings. The smart
readiness indicator should raise awareness amongst building owners and occupants of
the value behind building automation and electronic monitoring of technical building
systems and should give confidence to occupants about the actual savings of those new
enhanced-functionalities.. . .."

DESIGN ON Al
SCALES

ASSESSING
smartness
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How do we measure the smartness of a
building?

We can count the number of gadgets. D &
We can analyze, how many technical systems are controlled with a *
building management system (BMS). " <

‘ﬂ-
We can calculate, if and how the building systems support

the larger network and energy management. L

We can assess how many systems actively contribute to the indoor
environmental comfort of the users.

e

i
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How do we measure the smartness of a
building?

We can assess the load management potential of
a building by calculating how much of the thermal §
and electrical ’?—\q energy

can be stored and shifted over a certain period
of time (€ whilst maintaining comfortable indoor
temperatures.
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ENERGY
EFFICIENT
DESIGN ON ALL
SCALES
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METHODOLOGY > RESOURCE AND ENERGY EFFICIENT DESIGN

EFFICIENT RENEWABLE

A steP2

BUILDING ENERGY SYSTEMS

systom
of the distrct / city/ region
Interaeti ng with the

- Load management across bulldings
« District as storage beyand bullding
boundaries

heating / e

wrban scale

large scale district
heating / district cooling
- Cross-Sectoral control management

PLUS ENERGY

DESIGN STANDARD LOW ENERGY / PASSIVE
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early stage energy assessment

PV Potential
(roofs)

Potential of
waste water
heat

Power
demand
including
cooling
considering
district
cooling
networks

Source: https://nachhaltigwirtschaften.at/resources/edz_pdf/nachaspern
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ASSESSING

smartness
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Study for the implementation of the SRI

Proposal for the Assessment
Methodology of the SRI (Study
commissioned by the EC)

The goal is a roughly similar approach TR
for the calculation of the SRI in all e
member states
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Study for the implementation of the SRI

seiceA g% A B Jjam@ S
Assessment based on a series :
of indicators, that are Eunctionalite 2 [2] 2] [1) (2] () [e} 1 )
grouped in domains,
individually rated and
aggregated by a certified
assessor.

CALCULATION OF THE DOMAIN SCORE

B8 IMPACT CRITERIA
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Sustainable Building Design

A STEP2 [l sTep3 % STEP4 alt.a

BUILDING ENERGY SYSTEMS: RENEWABLES:
INTEGRATION OF EFFICIENT ARCHITECTURAL AND SYSTEM
BUILDING ENERGY SYSTEMS INTEGRATION OF RENEWABLES

[¢)
DEMAND

BUILDING

STANDARD LOW ENERGY / PASSIVE ZERO ENERGY PLUS ENERGY SMART

+ Primary Energy Demand + SRI (Smart Readiness Indicator )

Source: Mirzinger, T., Ost

ger, T, reicher, D.: .Supporting the Smart Readin
and Indoor Climate Analysis in Buildings; Energies, 2019, 12(18), 1955; https://doi.org/19.3398/en1 2101955

wss Indicator A Methodology to Integrate A Quantitative Assessment of the Load Shifting Potential of Smart Buildings®, Special Issue: Energy Perfarmance
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‘SRI CALCULATION DEVELOPMENT

Description Indicator
SRI Methodology: : o
Input Parameter =
E BUILDING SYSTEMS
: 3 T ——
The input parameters can mostly be based on g B [ ot vty
the current results form the energy 3 r—— —
performance certificate. . - e
& § location »

Additional Input Parameters: g p——— M::'T"L":ZTT'" =
Storage Type (capacity, efficiency, losses) : : g T

|demand (not grid connected, &.g. biomass) other enargy sémand int g comnicred)
Storage Activity (no grid, no interaction with grid, . M“_;W_-.;mw‘;m;m_‘_\ |
passive interaction with the grid, active EE i
interaction with the grid) g E SToRAGE ACTVTY

N . E = _:::J:::: coefficient per storage grid type electrical,

Grid Type (thermal, electrical, gas) - :

ESULTS: SRI electrical, SAI thermal, SRI gas.

Source: Marzinger, T., Osterreicher, D.: ,Supporting the Smart Readiness Indicator A Methodology to Integrate A Quantitative Assessment of the Load Shifting Potential of Smart Buildings® Special Issue: Emergy Performance
and Indaor Climate Analysis in Buildings; Energies, 2013, 12(18), 1955

1955; https://doi.org/10.3339/enl 219
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SRI Methodology: Calculation Framework

Focus on the basic questions >
Is there an energy network? If so, to what extent can the building
communicate with this network?

The methodology for the calculation of the SRI delivers an answer
to the following question:

"What is the potential of the building to get energy from the
network, store it over a certain period of time and dispatch it
again into the network?"

T., Osterr

Source: Marzinger, T., ,Suppor tin, or A Methodo’ te A Quantitative Assessment of the Load Shifting Potential of Smart Buildings“,Special Issue: Energy Performance
and Indoor Climate Anal

s eicher, D.: ,Supp g the Smart Readiness Indicat logy to Integra
ysis in Buildings; Energies, 2019, 12(10), 1955; https://doi.org/10.3390/en12101955
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SRI Calculation Framework

ENERGY SOURCE | FINAL ENERGY FINAL ENERGY | ENERGY SOURCE
(not grid (grid connected)
connected)

Electricity Grid

USEFUL ENERGY
Heating

Warm Water

Cooling

© ENERGY DEMAND
Heating Enesgy Dermand
| Wiarm Water Energy Demand
Cosling Energy Demand
Electrielty Energy Demand

Thermal Grid

SR1 CALCULATION
SYSTEM BOUNDARIES

Source: Mirzinger, T., Osterreicher, D.: .Supporting the Smart Readiness Indicator A Methodology to Integrate A Quantitatiwe Assessment of the Load Shifting Potential of Smart Buildings®, Special Tssue: Emergy Performance
and Indoor Climate Analysis in Buildings; Energies, 2019, 12(18), 1955; https://doi.org/19.3398/en] 2101955
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SRI Methodology: case study

Typical mixed-use building block in the

fn |
e L n ﬂ city of Vienna
| i i ith >
jﬂl:j,, Analyzed with
: \jﬁ - Base case
‘ = - Scenario 1 (standard refurbishment)
e L— . o
) ﬁ_ (1~ -Scenario 2 (Advanced refurbishment)
114 i —TTL
Building Electrical Thermal Gas
Envelope storage / grid storage / grid storage / grid
Base Case Un-refurbished No active storage No active storage No active storage
one-directional no thermal grid one-directional
connection connection
Scenario 1 Improved 50% Active storage bi- No active storage No connection
connection connection
Scenario 2 Improved 90% Active storage bi- Active storage bi- No connection
directional directional
connection connection
Source: Osterreicher, D.; Mirzinger, T.: , Assessing the load shifting potential in buildings Application of a methodology for the Smart Readiness Indicator on a theoretical use case in the city of Vienna *;

Malta Sustainable Built Enviromment; Proceedings Sustainability and Resilience, International Conference, 5.18; ISBN 978-99957-1-613-4 (ebook), November 2819

39.



SRI Methodology: case study

Storage capacity for the analyzed building block
(Buildings 1-9)

M Building 1
B Building 2
1500 kWh
™ Building 3
1000 kWh
o e Building 4
500 kWh - Building 7
/ " Building 4 ¥ Building 5
OkWh = - - = Building 1
§ g § g g é g g g M Building 6
g g g é’ g é’ M Building 7
B Building 8

Base Case Scenario 1 Scenario 2

Source: Osterreicher, D.; Mirzinger, T.: , Assessing the load shifting potential in buildings Application of a methodology for the Smart Readiness Indicator on a theoretical use case in the city of Vienna =; SBE 19
Malta Sustainable Built Environment; Proceedings Sustainability and Resilience, International Conference, 5.18@; ISBN 978-99957-1-613-4 (ebook), November 201

SRI Methodology: Advantages

- Simple, quantitative methodology independent of subjective assessors
views (objective).

+ Calculation is solely focused on energy.

- It is based on data from the Energy Performance Certificate (EPC).

« It allows for an easy comparison.

» Analyzes exclusively the potential of the building for storage and load
shifting.

- Each grid is calculated individually, i.e. there is no negative assessment if
there is no grid available.

- Expandable (any network is possible).

« The calculation is adaptive, time periods can be defined dependent on the
energy source (e.g. 1 day for electricity, 1 week for thermal, 1 year for gas).

T., Osterreicher, D.: ,Supporting the Smart Readiness Indicator A Methodology to Integrate A Quantitative Assessment of the Load Shifting Potential of Smart Buildings*,Special Issue: Energy Performance

Source: Marzinger, PP
n Buildings; Energies, 2019, 12(10), 1955; https://doi.org/10.3390/en12101955

g
and Indoor Climate Analysis i
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SRI Methodology: Publication

energies o)

Article

Supporting the Smart Readiness Indicator—A
Methodology to Integrate A Quantitative Assessment
of the Load Shifting Potential of Smart Buildings
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1

of Material nd Process Institute for Chemical and Energy Engineering,
University of Natural Resousces and Life Sciences, 1190 Vienna, Austria; thomas.maerzinger@boku.acat
Department of Landscape, Spatial and Infrastructure Sciences, Institute of Spatial Planning, Environmental
Planning and Land Rearrangement, University of Natural Resources and Life Sciences, 1190 Vienna, Austria
P d acat; Tel: +43-1-47654-85515

2

Received: 23 April 2019; Accepted: 17 May 2019; Published: 22 May 2019 i
Abstract: With the third revision of the Energy Performance of Buildings Directive (EPBD) issued in
July 2018, the assessment of buildings now has to include a Smart Readiness Indicator (SRI) to consider
the fact that buildings must play an active role within the context of an intelligent energy system. In
order to support the development of the SR, this article describes a methodology for a simplified
quantitative assessment of the load shifting potential of buildings. The aim of the methodology is
to provide a numerical, model-based approach, which allows buildings to be categorized based on
their energy storage capacity, load shifting potential and their subsequent interaction with the grid. A
key aspect is the applicability within the Energy Performance Certificate (EPC) in order to provide
an easy to use calculation, which is applied in addition to the already established energy efficiency,
building services and Y The P is being applied to
theoretical use cases to validate the approach. The results show that a simplified model can provide
e adequate for a quantitati for the Smart Readiness Indicator.

Source: Mirzinger, T., Osterreicher, D.: ,Supporting the Smart Readiness Indicator A Methodology to Integrate A Quantitative Assessment of the Load Shifting Potential of Smart Buildings®, Special Tssue: Energy Perfarmance
and Indoor Climate Analysis in Buildings; Energies, 2019, 12(18), 1955; https://doi.org/10.3399/en]2101955
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DRIVERS +
REQUIREMENTS

a smart building /
district / city

EFFICIENT

means highest quality “HLEBLE
of life with minimal
use of resout
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SOCIETAL DRIVERS

CLIMATE CHANGE AND COMMUNICATION AND SHARING SOCIETY +
LIMITED RESOURCES INFORMATION TECHNOLOGY SHARING ECONOMY

REQUIREMENTS

LOSS OF SECTORAL MULTIFUNCTIONAL
BORDERS

EFFICIENCY
SUFFICIENCY ADAPTIVE

RESILIENCE

AND COMPONENTS FLEXIBLE
s "R

|
\
| CONNECTIONS OF SYSTEMS
(spatial alnd temporal) (spatial’and temporal)

LIFE-CYCLE-APPROACH
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INTEGRATED
DESIGN APPROACH

3

1 : T INTEGRATED PLANNING (SPATIAL
SYSTEM TRANSDISCIPLINARY AL AL COMPONENTS
THINKING N /

\\ e
SECTORS AS PART OF THE OVERALL ’___/ I II- . =
SYSTEM (MOBILITY, BUILDINGS, \ ————— e TECHNICAL AND BUSINESS SOLUTIONS

ENERGY AUTARKY vs
GRID INTEGRATION

CLIMATE ADAPTIVE, RESPONSIVE
AND SELF LEARNING URBAN
SYSTEMS

ENERGY,...) FOR URBAN ENERGY PROVISION

DE-CENTRALISED ENERGY GENERATION, gm:g gléIIIBES)ING N
STORAGE AND DISTRUBUTION iy

=

RESEARCH -

PLANNING

Integral planning with a high share of renewable
energy

Building management systems (BMS) and smart
meters are prerequisites

Building Integration: planning with load shifting u
potentials in buildings

Connection with e-mobility (use of storage capacity) Uﬁ
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OPERATION

Flexible building management in operation (energy
cost optimum)

Integration of the user to visualize the benefits of

load management

Building integrated cost models (RES optimization for
building use)

Energy relevant business models O;\Ci
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Legislative Framework:

EFFICIENT RENEWABLE FLEXIBLE

[Source: Energy Performance Certificate based on OIB RL 6; B8110; EPBD Energy Performance of Buildings Directive]
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EFFICIENT

Building intelligently means
building according to the
climate and exploiting passive
architectural measures in
order to increase energy
efficiency in an integral
approach.
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RENEWABLE

The next steps after the
exploitation of passive
measures is the adequate
integration of technical
services and renewable
energy systems.
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FLEXIBLE

Building optimization is the
primary goal. System
optimization by means of
exploitation of synergies with
interconnections and load
shifting opens up new
potentials to increase the
energy efficiency of larger
entities (district, cities, regions)
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RECOMMENDATIONS

User Acceptance will be key to implement smart
services across all domains.

Only cross-sectoral interoperability and accessibility
to systems and control mechanisms can ensure a wide-
spread implementation

Legal obligations and business models for smart
readiness should be transformed from "can" to "must"

Integrated energy planning starts at an urban /
regional scale
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