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CONCERTO Premium Indicator Guide

1. Annex A: CONCERTO Premium Indicator Guide

Covered aspects (Overview):

Level of aggregation Energy flows | Indicators | Comments
Building-integrated energy | X X -
supply units
Building-integrated energy | X - -
demand units
Individual buildings X X -
Set of buildings X X -
Large-scale units X X -
Set of large-scale units X X Production based point of view
Set of large-scale units | X - Consumption based point of view
supplying a set of buildings
CONCERTO area - X Indicators that are not based on
energy flows
European/national/regiona | - - Covered by guide for up-scaling
| level
Indicator dimension Mathematical description (MD) | Textual description (TD)
Environmental
Economic X X
Technical X X
Implementation process | X X
Social - -
; _ 2 STEINBEIS-
Rl ooenn Union under thel IT g ororn:

* oy ke

Research Framework Programme



* K %

* %

* oy ke

CONCERTO Premium Indicator Guide

Index

1.1  Overview of the doCUMENt ..o e 5
1.1.1 1O 0} =Tt o Y= PP 5
1.1.2 Structure of the document.......coiiiiiii 5

S T 1 10 7
1.2.1 (@00 01V o) o o] 1= 10
1.2.2 ENErgy flOWS .o e 22
1.2.3 Reference buildings and energy supply units........ccccviviiiiiiiiiiiiiennns, 30

1.3 Environmental indicators [A1-A5, AA1- AAS] ..o 34
1.3.1 Achieved environmental performance [A1-A5] ..o 34

1.3.2 Improvement of environmental performance with respect to a baseline

N YA [T 47
1.4 Economic Indicators [BA1-BA2, BB1-BB3, BC1-BC5, BD1-BD3, BE1-BE4,
CA1-CA7, CB1-CB5, CC1-CC10, CD1-CDB].ccteitiiniiinnieinneinneninennnenns 53
1.4.1 Investments, CONCERTO grants and other grants [BA1-BA2]................. 54
1.4.2 Total annual costs, sum of discounted total annual costs and annuity [BB1-
BB5] 61
1.4.3 Total annual revenues, sum of discounted annual revenues and annuity
=D =] o T 77
1.4.4 Economic assessment of investments causing energy savings/production in
comparison to a baseline [CA1-CA7, CB1-CB5, CC1-CC10, CD1-CD6].....ccvvvvunnnn. 100
1.5 Technical indicators [D1-D13] .criiiiiiiiiiiiiiii i es 144
1.5.1 Density of final energy demand (or consumption) [D1] .....ccvvviiiiiinnnns 144
1.5.2 Efficiency of energy supply units [D2] .coiiriiiiiiiiiii e 145
1.5.3 Power of energy supply units in operation [D3] ....ccoiviiiiiiiiiiiiiiiiiciies 147
1.5.4 Peak load and load profile of electricity demand [D4]........coovvviiiiiinnnns 149
1.5.5 Peak load and load profile of thermal (heat and cold) energy demand [D5]
151
1.5.6 Degree of accordance with national laws and standards [D6] ............... 153

1.5.7 Degree of congruence of calculated annual final energy demand and

monitored CoONSUMPLION [ D7 ] ittt e eaneens 154
1.5.8 Degree of energetic self-supply [D8-DO].....cciciiiiiiiiiiiiiiiiiiiiiineinenes 155
1.5.9 Market share of technology in order to measure the degree of innovation
[D10] 165
1.5.10 Temporal predictability and controllability of energy supply [D11]........ 165
1.5.11  Visibility of technology [D12] ..ciiiiiiiiiiiii i aees 166
1.5.12 Further detailed technical data e.g. pressure, temperature, mass flows,
Pipe 1eNgEhS EtC. [D 3] ittt e aneea 167
: _ 3 STEINBEIS-
European Union under the IT g o

Research Framework Programme



* K %

* %

* oy ke

CONCERTO Premium Indicator Guide

1.6 Indicators & gap analysis of implementation process [E1-E2] ............ 167
1.6.1 Target that was planned to be implemented until year n [E1] .............. 167
1.6.2 Fraction of the target that was implemented until year n [E2].............. 168

1.7 Required data with link to the CONCERTO Premium data collection sheets

171

1.8 Example: Scharnhauser Park, Ostfildern, POLYCITY......cccvviviiveiinnnnen. 189
1.8.1 Residential buildings, Scharnhauser Park..........ccoooiiiiiiiiiiii s 189
1.8.2 Biomass cogeneration plant, district heating, Scharnhauser Park,
(@1 u ] Fe [=T o o T = O 1 I\ G 1 I PP 191
1.8.3 GenEral data...oviieiiiiii i e e 193
1.9 Selected emission factors and primary energy factors.............c.cveuuee. 194
1.10 Annex: Overview of covered indicators .......cocoviviiiiiiiiii e 199
1. 1] RE OB CES . ittt e 203
1.11.1 COMPIENEN S IV (it e 203
L =0 1= o 1V TR 203

3 I G S oo T o 203
1.11.4  ENVIroNmental. ..o e 204
Yo Yo - | PP 204

3 G T I V= o] =P 204
1.12 PoSSible iIMpProVemMENTS .o e 205
1.13 List Of fIQUIES e e 205
1.14 List Of tables .onnii e 205
: STEINBEIS-

European Union under the. ' IT g ororn:

Research Framework Programme



* K %

* %

* oy ke

CONCERTO Premium Indicator Guide

1.1 Overview of the document

1.1.1 Objective

The objective of this document is to

give a clear mathematical description of the CONCERTO Premium indicators (cf.
chapters 1.3, 1.4, 1.5, 1.6)
identify the data requirements of the CONCERTO Premium indicators (cf. chapter

1.7)

create a link between these data requirements and the CONCERTO Premium data

collection sheets (cf. chapter 1.7)

enable the implementation of the calculation procedures for the CONCERTO

Premium indicators based on the CONCERTO Premium database

provide an indicator pool for the assessment criteria

improve the understanding of the calculation procedures and the indicators by

providing selected examples

give required definitions

(0]

0o

o O o o o

o

Typologies of elements in the CONCERTO area (cf. chapter 1.2)

Energy flows in the CONCERTO area (cf. Chapter 1.2.2)

Typologies of energy carriers, areas of application, buildings and energy
supply units (cf. 1.2.1)

Production and consumption of electricity (cf. 1.2.1 and 1.2.2)

Temporal resolution (cf. 1.2.1)

Allocation approach in case of cogeneration or polygeneration (cf. 1.2.1)
Primary energy and emission factors (cf. 1.2.1)

Balancing energy, system boundaries (cf. 1.2.1)

Build, operating and combined margin method (cf. 1.2.1)

Priorities: Local vs. national data (cf. 1.2.1)

District heating/cooling (cf. 1.2.1)

Calculation of climate corrected energy ouput and consumption (cf. 1.2.1)

Reference buildings and reference energy supply units (cf. chapter 1.2.3)

The objective of this document is not to

discuss and interpret the CONCERTO Premium indicators

cover the social CONCERTO Premium indicators

1.1.2 Structure of the document

The core content of this document is the mathematical description of the CONCERTO

Premium indicators. This description requires basics that are described in chapter 1.2.

STEINBEIS-
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The indicators can be calculated for different aggregation levels (e.g. for individual
buildings, sets of buildings, energy supply units). Therefore, after a definition of the
“"CONCERTO area”, its elements had to be structured and named (cf. chapter 1.2). The
majority of indicators is based on the energy flows between these elements. Therefore,
the energy flows are described in chapter 1.2.2. For describing the energy flows a
typology of energy carriers and sources as well as several balancing principles and
conventions are required and described in chapter 1.2.1 (e.g. temporal resolution,
production and consumption of electricity). Other balancing principles, conventions and
typologies that concern the indicator calculation are included in chapter 1.2.1 as well
(e.g. allocation approach in case of cogeneration or polygeneration). Reference objects
are described in chapter 1.2.3 since several indicators require reference objects (e.g. the

reduction of greenhouse gas emissions).

Chapters 1.3, 1.4, 1.5 and 1.6 encompass the mathematical description of the
environmental, economic, technical and planning & implementation process indicators.

Often, a formula describing an indicator requires other indicators that have been
described in this document. The indicator descriptions are ordered in such a way that a
formula predominantly references on other indicators that have been described before.
Generally, each indicator is described at least (if applicable) for four aggregation levels,
i.e. (1) individual building, (2) set of buildings, (3) building-integrated and large-scale
energy supply units, and (4) set of large-scale units. In some cases the level (5)
CONCERTO area is added. The description of the same indicator for several aggregation

levels implies a lengthy but applicable document.

The variables required for the indicator calculation that are not calculated with formulas
from this document are assembled in chapter 1.7. These required data are linked to the
CONCERTO Premium data collection sheets. While in some cases an unambiguous link
can be specified, in other cases only an area of cells can be specified because of the
“flexibility” of the CONCERTO Premium data collection sheets.

Chapter 1.8 encompasses exemplary data for the exemplary calculation of selected
indicators in chapters 1.3, 1.4, 1.5 and 1.6. This data is a mixture of data from the

“Scharnhauser Park” (part of the POLYCITY CONCERTO project) and assumptions.

Chapter 1.9 contains exemplary emission factors and primary energy factors for several

countries.
. _ 6 STEINBEIS-
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1.2 Basics

The majority of indicators is based on the energy flows entering or leaving the object of
interest. The objects of interest can be clustered. The object clustering is shown in Table
1.

Table 1: Clustering of objects in the CONCERTO area and overview of
corresponding energy flows and indicators covered by this guide; “"X"” means
covered by this guide, “(X)” means partially covered by this guide, “-" means

not covered by this guide

Object of interest Covered by this guide
Energy flows | Indicators
Component of a building X X/-
Building-integrated energy supply unit X X
Building-integrated energy demand unit X -
Individual building X X
Set of buildings X X
Large-scale unit X (X)
Large-scale energy supply unit X X
Large-scale spatial transformation unit X -
Large-scale temporal transformation unit X -
Building-integrated energy supply unit producing X X
electricity
Set of large-scale units X X)
Set of large-scale units supplying a set of buildings X -
CONCERTO area - X

The indicators are described - if applicable - for
- Individual building
- Set of buildings
- Large-scale or building-integrated energy supply unit
- Set of large-scale units
- CONCERTO area

Approach for the identification and declaration of indicators: The indicators that
have been proposed by CONCERTO Premium are based on the three pillars of
sustainability, i.e. the economic, the environmental and the social dimensions. The
process of indicator identification and declaration aims at covering each dimension.
During this process, indicators used in literature and by CONCERTO Plus have been

screened in a first step. In a second step, the calculability and adequateness of these

CONCERTO is co-funded by the 7 “(IT D oo
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indicators had to be checked against the maximum availability of data within CONCERTO
projects and the focus of the CONCERTO initiative. Usually, the discrepancy between
available and required data is a decisive factor in indicator selection. As the social
dimension was not mentioned within the proposal of CONCERTO Premium, but favored
by the European Commission, a concentrated version of the social dimension from the
CONCERTO Plus Socio-Economic-Matrix has been adapted. In a third step, especially the
economic dimension - that was almost excluded by CONCERTO Plus - has been
expanded according to the focus of the CONCERTO Premium proposal. Especially, within

this dimension the point of view of different stakeholders has to be taken into account.

Finally, the three dimensions of sustainability have been extended by technical and
implementation process dimensions. The technical dimension has been included since
monitoring is another main pillar of the CONCERTO Premium proposal. The planning
implementation process has been considered because of the unique neighborhood-
oriented implementation within the CONCERTO initiative. Throughout the whole process
of indicator identification and declaration, a stakeholder-specific approach was chosen
according to the CONCERTO Premium proposal. This approach caused the enlargement
of the economic dimension and the extension of the three pillars of sustainability by

technical and implementation process indicators.

* K %
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Definition: A CONCERTO area is a “clearly defined geographical area[s] or zone[s]

(citie[s], town[s], rural area[s] or island[s])” (European Commission o. J.)

In a formal model (cf. Figure 1) a CONCERTO area A can be defined as a set

encompassing each building i, each large-scale energy supply unit S, , each

large-scale spatial transformation unit S

spatial (electricity grids, gas grids, district

heating networks, district cooling networks as well as the transportation infrastructure of
energy carriers like oil, coal etc.), and each large-scale temporal transformation
unit Sg.,, (storages) located in the CONCERTO area. The corresponding sets of

buildings, large-scale energy supply units, large-scale spatial transformation units, and

large-scale temporal transformation units located in the CONCERTO area are denoted by

IAl SAJargel SA,spatial / and SA,temporal .

STEINBEIS-

CONCERTO is co-funded by the 8 “(IT N\ s
European Union under the ..\__ \_ ZENTRUM
Research Framework Programme T




CONCERTO Premium Indicator Guide

§,=5 L US us oS

A small e Alarge A.spatia A temporal
IS, =1,0S8, Concerto area A
¢ ? ScS,
I - IA ‘ S = Ssma!!:ef. quarge - Ssparz'a! ) Sremporaf
Group | of buildings Large-scaleenergysupplysystemS
8Cs. -C.USjecl @ t t $
Building i seS = '
ceC J Large-scale Large-scale Large-scale
i ! ] ,Sri:smae'e’:ea’. - Si:smae’a’:orher 9 I spatial temporal
— energ_%r SUPPY | | transformatio transformatio
Energy demand Building-integrated UNTSiarge nunNit Sqpatal N UNit Sigmporal
unite energy supply units
A Q s large €S large Sspatial © Sspariae' Siemporae‘ €S temporal
| |
i .
Co-and c SAJarge = * A.spatial - SA._{emporaE
Other ssmai, otn. electricity
generation
Ssmaf’E:orh_ € SLsmaf‘f’:orh. Ssmallel
- SA;maH:orh_ SsmaH:eE_ € SLsmaf’E:eE.

SLsmaH:ef‘. c SA
S

small e

Jsmall el

L &Sy

small el

Figure 1: Interdependence of different aggregation levels

A building i is element of the set |, of buildings, i.e. iJ1,. For each building i, a set
CS =C, US exists that is a conjunction of two sets of building components: a set C, of

energy demand units (thermal energy: walls, windows, roofs, floors, ventilation;

electrical appliances: lighting, refrigerator, etc.) cLJC and a set § of (building-
integrated) energy supply units (heating/cooling/electricity production system) sUS
. The set S =S e US gmiome iS @ conjunction of set § ¢, 4 0f (building-integrated)
cogeneration and electricity generation energy supply units S, 4 0S gaie and set

S amal oner Of Other (building-integrated) energy supply units Sy on 1S gra o - The set of

all (building-integrated) cogeneration and electricity generation energy supply units

located in the CONCERTO area is denoted by S, « , the corresponding set of other

(building-integrated) energy supply units by S, ¢ other -

The energy supply system of the CONCERTO area A is denoted by
S\ = Spgmang. U Sa HES) S

A spatial Aterporal - 1HUS, the CONCERTO area A can be

J arge

formally defined as IS, =1,0S,.

*
*
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Furthermore, there are subsets of the overall sets of the CONCERTO area, i.e. a set

| O1, of buildings, a set SIS, of large-scale units sOS, a set §,, S, of

Jarge

large-scale energy supply units §,, S 0, @ set Sgyiy U Sy quia Of large-scale spatial

transformation units  Seiy USpuia, @ set Sgpoea U'S

atempora Of large-scale temporal

transformation units Semera U Semporai 7 @ S8t Sy, U Sagnan e, Of (building-integrated)
cogeneration and electricity generation energy supply units S 4 US; ¢, and a set
Sl ather S srait other OF other (building-integrated) energy supply units

Surall other - Sarail other - 1H€S€ Subsets are introduced here since in chapters 1.2.2, 1.3, 1.4,

1.5, and 1.6 several energy flows and indicators are formally defined for these subsets.
1.2.1 Conventions

1.2.1.1 Typology of energy carriers and sources (EC)

Firstly, the considered energy corresponds to the net calorific value (lower heating
value) for combustibles and the totally transferred energy in case of electricity and
district heat (at the delivery station) or cold. The energy flows are distinguished by a
combination of the location, energy carrier and source (EC). Three locations are
distinguished (cf. Table 2). Several formulas in the following chapters reference to
this typology in order to increase the transparency. For programming purposes the
differentiation in the locations could be neglected.

Table 2: Typology of energy carriers

* K %

Energy carrier or source Location
Level 1 Level 2 Entry of CONCERTO | Entry of a | Input or Output of a specific large-
area or location of | building or | scale energy supply plant, a
depletion within the | export from | distribution wunit or a building-
CONCERTO area CONCERTO integrated energy supply (electricity,
area heat, cold etc.) or demand unit
1 Oil a | Light oil <10 mg S/kg Cla Bla I01a
b | Light oil >10 mg S/kg Cib Bib 101b
c | Heavy oil Clc Bic I01c
2 Gas a | Domestic gas - grid-bound C2a B2a 102a
b | Domestic gas - from gas tank C2b B2b 102b
c | LPG (liquefied petroleum gas) C2c B2c 102c
3 Coal a | Hard coal C3a B3a I03a
b | Lignite C3b B3b 103b
4 Biomass a | Wood Chips, 30% humidity C4a B4a 104a
b | Pellets Cab B4b 104b
[¢ Biowaste Cac B4c 104c
d | Energy crop Ccad B4d 104d
e | Biogas C4e B4e 104e
f Local specification C4f B4f 104f
5 Direct thermal | a | Heat/district heat C5a B5a I05a
energy b | Cold/district cold C5b B5b 105b
6 Other a | Solar radiation thermal Céa B6a I106a
CONCERTO is co-funded by the 10 “(IT F -:EE’;ON::_IS-
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renewables: (heat/cold that is absorbed)
heat [sun]
b | Ambient air heat Céb B6b 106b
c | Geothermal heat Céc B6¢ 106¢
d | Ground water heat Céd B6d 106d
e | Surface water heat Cée B6e I06e
7 Other a | Solar radiation electric C7a B7a 107a
renewables: (electricity produced) [sun]
electricity b | Wind energy (electricity C7b B7b 107b
produced)
c | Potential energy (electricity C7c B7c 107c
produced) [surface water]
8 Electricity a | Electricity C8a B8a (In) 108a
b | 'Green' electricity C8b B8b (In) 108b
9 Electricity for | a | Electricity for export (large- - B9a (Out)
export out of scale)
the CONCERTO | b | Electricity for export (building- - B9b (Out)
area integrated)
10 Losses a - - 1010

1.2.1.2 Typology of application areas (AA)

In analogy to EC applications areas (AA) are differentiated regarding buildings:
 (AA1l) Space heating
« (AA2) Domestic water heating
e (AA3) Space cooling
e (AA4) Electrical appliances (excl. space cooling/heating, incl. lighting, household
appliances, auxiliary energy)
o (AA4.1) Lighting
o (AA4.2) Household appliances, computer etc. (excl. space
cooling/heating/hot water)
o (AA4.3) Auxiliary energy (for heating, ventilation and air conditioning)
o (AA4.4) Other auxiliary energy
e (AAD) Electricity export (from building or area)
« (AA6, AA7, AAS,...) Combinations of 1-5

1.2.1.3 Building types [i]

The following building types are differentiated in this document:
« (RB) Residential building
o (RB1) Detached one-family house
o (RB2) Semi-detached one-family house
o (RB3) Apartment building
+ (NRB) Non-residential building
o (NRB1) Public building
o (NRB2) Office building

o (NRB3) Department store
o0 (NRB4) Industrial building
CONCERTO is co-funded by the 11 | °7EINBELS:
* European Union under the A“(ITW N ;gzg:s;d
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o (NRB5) Building for education and research
o (NRB6) Building for cultural purposes

o (NRB7) Building for health care

o (NRB8) Building for sport purposes

o (NRB9) Others

1.2.1.4 Types of energy supply units [s]

The following types of energy supply units are differentiated in this document:
+ (LS) Large-scale energy systems
o (LS1) Heating
= (LS1-1) Heating plant using biomass
= (LS1-2) Heating plant using geothermal source (with heat pump)
= (LS1-3) Heating energy from geothermal source (without heat
pump)
= (LS1-4) Solar thermal collectors
o (LS2) Cogeneration
= (LS2-1) Combined Heat and Power (CHP) plant
o (LS3) Electricity
= (LS3-1) Photovoltaics
= (LS3-2) Wind power plants
» (LS3-3) Hydro power plants
o (LS4) Cooling
= (LS4-1) Cooling energy from geothermal source
o0 (LS5) Spatial transformation - grids/networks
= (LS5-1) District heating network
= (LS5-2) District cooling network
o (LS6) Temporal transformation - storages
= (LS6-1) Electrical storages
= (LS6-2) Thermal storages
(LS7) Biogas plant
= (LS7-1) Biogas plant
o (LS8) Others
+ (BI) Building-integrated energy systems

o

o (BI1) Space heating and domestic hot water generation
= (BI1-1) Boiler
= (BI1-2) Condensing boiler
= (BI1-3) District heating (DH) transfer station
= (BI1-5) Compression heat pump
= (BI1-6) Absorption heat pump

STEINBEIS-
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= (BI1-7) Adsorption heat pump

= (BI1-8) Solar thermal collectors

= (BI1-9) Solar air collectors

= (BI1-10) Electrical heating system
= (BI1-11) Night-storage heater

= (BI1-12) Stove

= (BI1-13) Continuous flow water heater

o (BI2) Cooling
= (BI2-1) Compression refrigeration machine
= (BI2-2) Adsorption chiller
= (BI2-3) Absorption chiller
= (BI2-4) District cooling (DC) transfer station
o (BI3) Electricity
= (BI3-1) Photovoltaic
= (BI3-2) Connection to electricity grid
o (BI4) Cogeneration
= (BI4-1) Micro CHP
= (BI4-2) Reversible heat pump for heating and cooling
= (BI4-3) Conventional HVAC system
o (BI5) Others

1.2.1.5 Types of energy supply units from a demand side perspective
[s]*
The following types of energy supply units are differentiated in this document from a
demand-side perspective with respect to their main functionality:
o (DS1) Space heating
o (DS2) Domestic hot water generation
o (DS3) Cooling
o (DS4) Electricity

1.2.1.6 Typology of (emitted) materials M

The following (emitted) materials are differentiated in this document:
+ (M1) CO, equivalent

 (M2) CO,
+ (M3) SO, equivalent
« (M4) S0,
e (M5) NOy
«  (M6) PMyg
e (M7) PM,s
Bl Copcan Union under the ; AT . i
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1.2.1.7 Temporal resolution (time index t)

A temporal resolution of one year is chosen. Energy flows correspond to the real
energy consumption or to the calculated energy demand. As possible extension data with
a higher temporal resolution can be used. In several cases no time index is required.
Usually, a time index is required for the energy consumption and not for the energy

demand.

1.2.1.8 Allocation approach in case of cogeneration or polygeneration

In case of cogeneration or polygeneration, a split up of the inputs Ing.: in regard to
the outputs Outgc s+ has to be assumed (cf. chapter 1.2.2). Different approaches
exist. CONCERTO Premium uses the exergy-based approach, i.e. the input is matched

with the output proportionally to the exergy of the output.

Example: Gas CHP (Combined Heat and Power) plant excl. distribution
+ Input: 90 MWh/a domestic gas
¢ OQutput 1: 55 MWh/a heat at 100°C, with ambient temperature of 20°C
2> (1-[273,15+20]/[273,15+100])*55 = 0,21*55 = 12 MWh/a exergy
+ OQOutput 2: 25 MWh/a electricity > 25 MWh/a exergy
« Input attributable to output 1: 12/(124+25)*90=29 MWh/a domestic gas
+ Input attributable to output 2: 25/37*90=61 MWh/a domestic gas

1.2.1.9 Primary energy factors

The approach of CONCERTO Premium is based on flexibility. Therefore, several primary
energy factors can be selected and interpreted. They differ with respect to:
- The types of energy
o Renewable primary energy
o Non-renewable primary energy
- The covered parts of the supply chain
o Cumulative primary energy demand until the initial operation of an energy
supply unit/building excluding its use (*)

o Cumulative primary energy demand for energy carriers (*)

(*) Incl. construction: For the upstream chains material requirements for non-energy-

related use are accounted for.

1.2.1.10 Emission factors

Several emission factors can be selected and interpreted. They differ with respect to:
- The emitted materials

o CO, equivalents
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o CO,

o SO, equivalents
o SO,

o NOy

o PMjg

0o PMys

- The covered parts of the supply chain
o Cumulative emissions for energy carriers excluding their use (*)
o Cumulative emissions until the initial operation of an energy supply
unit/building excluding its use (*)

o Direct emission factors of energy carriers in case of combustion (use)

(*) Incl. construction: For the upstream chains material requirements for non-energy-

related use are accounted for.

1.2.1.11 Balancing energy, system boundaries

Renewable energy is included in the (final) energy demand/consumption of a
building/large-scale energy supply unit. The metering points are specified in the
CONCERTO Premium Technical Monitoring Guide.

The following balancing approach for electricity import and export is used:

Consumption mix = national mix

The following balancing approach for heat/cold import and export is used:
Consumption mix = min{1,total production/total consumption} * production mix

+ max{0,1-total production/total consumption} * national mix

In the base case, it is assumed that the electricity produced within a building or the
CONCERTO area is used NEITHER within the producing building (AA=electricity
export) NOR within the CONCERTO area (EC= (B9) electricity for export out of
the CONCERTO area). The building-integrated production (B9b) is fed into the local grid
and is regarded as part of the large-scale energy supply system. The energy from the
large-scale energy supply system is exported from the CONCERTO area. The imported
energy corresponds to the national or the European electricity mix. For some indicators

other assumptions are necessary and described in the corresponding chapter.

In case of electricity the analysis is amended by the following approach
Consumption mix = min{1,total production/total consumption} * production mix

+ max{0,1-total production/total consumption} * national mix
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With respect to the energy supply system, there exist two points of view: consumption
based and production based. The consumption based energy supply system encompasses
(if the data is available) the pure transport of combustibles (e.g. oil) from the border of
the CONCERTO area to the buildings as well. The production based energy supply system
contains only the distribution of energy if a corresponding energy supply plant exists
within the CONCERTO area.

1.2.1.12 Build, operating and combined margin method

In case of electricity production the following approaches are applied and compared (cf.
chapter 1.2.3):
- Build margin (use of a reference technique)

- Operating margin (use of national mix)

1.2.1.13 Priorities: Local data vs. national data

Requisite for the utilization of data is the comparability. As long as the comparaibility of
data (e.g. same approach for primary energy factor and emission factor calculation) can
be ensured and local data is available, local data is preferred. If not, national data has to

be used.

1.2.1.14 District heating/cooling

In case of district heating/cooling primary energy factors and emission factors are
calculated using the energy flows and non-district-heating/cooling primary energy and
emission factors. The conventions described above are used in order to perform these

calculations.

1.2.1.15 Calculation of climate-corrected energy output and

consumption

1.2.1.15.1Scope

In CONCERTO heating and cooling energy in buildings as well as the energy output by
solar systems (thermal collectors or photovoltaics) play an important role and one
objective is to compare them by the calculation of indicators, described in this document.
The CONCERTO sites are dispersed all over Europe and the indicators have to be revised
by climate correction to make them directly comparable.

The consumption of heating and cooling energy (final or primary) in buildings is strongly
dependent on the climate, primarily on the ambient air temperature. The influence of
solar irradiation is secondarily and grows with an increasing share of glazed surface of a

building’s envelope, but is usually not considered when correcting heating energy
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consumption. However for comparing the output of solar systems the provided solar
irradiation is taken into account.

In the building sector heat is used for heating and preparing domestic hot water. Only
the heating part is influenced by the climate so that one has to make sure that the
amount contributing to domestic hot water is subtracted first. If the value for domestic
hot water is not specified separately, its share can be guessed according to common
empirical values.

We will find calculated heating energy (demand) and measured heating energy
(consumption) of buildings at the different CONCERTO locations. For normalizing
measured values from a certain time period the actual climate data of the location in the
same time period has to be available.

An application on calculated energy demand values - usually performed on base of the
energy certification standard in every single country - is only sensible if the input climate
data is known. And even then it can only be considered as an approximate calculation as
in addition the calculation algorithms for building services and building envelope can
differ from country to country. For an exact normalized comparison all building
parameters would have to be known and used by one standardized algorithm to calculate

the building’s energy demand.

1.2.1.15.2Heating degree days

For normalizing heating energy consumption in different climate conditions the so-called
“heating degree days” (HDD) are used and well established. However, their definition
differs and two main algorithms are known: one implementing the building’s threshold
heating temperature alone, the other one implementing the targeted set temperature of
the building additionally.

Both methods calculate the sum of a temperature difference on all days, when the
heating has to be turned on (heating day). On non-heating days the temperature

difference is not included into the sum.
zZ

HDDy ey =) (6-6) (K d]  tq <ty
1

HDDy ., Heating degree days for a time period with z heating days (ambient

air temperature being below the heat threshold temperature ty)

z number of heating days in the time period
t; inside set temperature of the building
ts daily average ambient air temperature
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zZ
HDD,, :Zj(t’” -t) [K*d]  ty <tp

HDDqg Heating degree days for a time period with z heating days (ambient
air temperature being below the heat threshold temperature ty)

z number of heating days in the time period

tht heating threshold temperature of the building

ts daily average ambient air temperature

When looking at European countries you will find different application of the methodology
and with both different threshold and different set temperatures. That hampers a unified
calculation. In 1996 the European Commission asked for an assessment of climatic
correction methods applied in various member states. Eurostat [1] presented the findings
to the Energy Statistics Committee and the Member States in principle approved a
common method for heating-temperature correction. The method is described in
“Panorama of Energy” [2]. It employs the first described formula and defines 15°C as the
heating threshold temperature and 18°C as the heating set temperature. The average
daily temperature is defined as the arithmetic mean of the minimum and maximum air
temperature of that specific day.

Concerning correction of heating energy consumption within CONCERTO this definition

will be adopted.

tmin + tmax

zZ
HDDj1g/15 =Z(18"C- t,) witht, =
7

* K %

* %

* oy ke

Calculation method of heating degree days used in CONCERTO

1.2.1.15.3Cooling degree days

Definition

There is no standardized method for cooling degree days available and Eurostat doesn’t
propose a procedure either. However, in literature and different projects a method has
become commonly accepted. The calculation is analogue to the heating degree-days and
as it is applied to air-conditioning systems very often there is no distinction between
ambient air temperature and room set temperature. The supply air with a specific set
temperature has to be cooled down exactly at the time when the temperature of the
ambient air temperature exceeds that value. According to the common use, the base
temperature is defined as 18°C (65°F).
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CDDg =) (£, = ty) [K *d]
1

CDDg Cooling degree days for a time period with z days when ambient

air temperature exceeds the cooling set temperature st (cooling

days)
z number of cooling days in the time period
st cooling set temperature
ts daily average ambient air temperature

zZ
CDDst=Z( t,—18°C) [K * d]
1

Calculation method of cooling degree days used in CONCERTO

1.2.1.15.4Solar Irradiation

Definition

The total solar irradiation that hits a horizontal surface is called global radiation and it
consists of the direct radiation and the diffuse radiation. The diffuse radiation emerges
from reflection by clouds and dust or water particles. The unit is W/m? for instant
radiation power or kWh/m? for radiation energy in a time period.

Solar irradiation is a factor that influences the heating energy consumption as well as the
ambient temperature, but a standardized normalization method does not exist.

But for the calculation of climate corrected outputs by solar energy systems (solar
thermal collectors or photovoltaics) and for their comparison the monthly or annual solar
radiation is the appropriate measure.

If comparing systems to each other the output is normalized to one of the systems, when
assessing a lot of systems a reference value is chosen according to the approach on

heating degree-days.

sol Irradiationg
Wout system a compared to Wy systemp X m———" Irradiations [kwh]

sol Irradiation sol Irradiation
—— T compared t0 Wyuisystems X ———————2 [kWh]

w,
out,system A sol Irradiationg

sol Irradiationg

If regarding the performance indicator as division of IN by OUT as described in chapter

XY, the correction by actual solar irradiation is already implied.

**
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1.2.1.15.5Reference Values

For making different energy consumption values at various locations comparable a
reference value is needed. If comparing two or another small humber of objects with
each other it is adequate to define one of the objects as a reference. But as in
CONCERTO there are 58 sites to be considered on a European level, a neutral reference
value should be chosen.

Eurostat describes the method as creating “relative degree-days” (page 154 f. [2]) by
dividing actual heating degree days from the observed time period by the long-term
average degree-days in a first step and then weighting them by population in a second
step.

This is a plausible approach, but due to complexity and due to lack of data it is
inapplicable in the scope of CONCERTO. Relative and population-weighted heating
degree-days for the EU from the Eurostat report exist only for the years 2000 to 2004.
As the majority of CONCERTO projects started after that time period another reference
value is defined: within CONCERTO the relative heating degree-days will be calculated by
using an arithmetical mean value of the long-term values at the 58 sites.

For comparing values from one single site for different years the method using the long-
term reference value from that specific site is sufficient.

Table 3: Procedure when comparing different sites and different time periods

Same time period Different time periods

Same location No correction by climate Use HDD of one time period
or long-term average as

reference value

Different locations Correction by reference | Step 1: Use HDD of one
climate (average of | time period or long-term
CONCERTO sites) of the | average as reference value
time period Step 2: Correction by
reference climate (average
of CONCERTO sites) of the

chosen time period

* K %

* %

* oy ke

For correction by cooling degree-days and by solar irradiation the analog procedure is

applied.

1.2.1.15.6Data Availability

Climate data should be measured onsite to achieve most accurate climate correction (see
funding requirements of CONCERTO). At least ambient air temperature and solar
irradiation should be stored in an hourly interval. If there is no measuring onsite different
sources can be found on the Internet where climate data can be extracted, mostly
providing temperatures, only few providing solar radiation.
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From the website http://www.degreedays.net you can calculate the heating and cooling
degree days for many European locations in a time period going back 3 years. The
problem is, they are using their own calculation methods and weather stations are
located in larger cities. So for not-listed locations you have to chose a station nearby.
Temperatures can also be obtained from the European Climate Assessment & Dataset
project. ECA&D was initiated by the ECSN in 1998 and has received financial support
from the EUMETNET and the European Commission. The ECA dataset contains series of
daily observations at meteorological stations throughout Europe and the Mediterranean
from 1950 on. It is freely available for non-commercial and educational research and
data can be calculated for every location by interpolating real climate data according to
an approved scientific approach. The website is found at http://eca.knmi.nl/

Another source for climate data is the Crop Growth Monitoring System developed by
MARS Project, located at European Commission Joint Research Centre. It provides the
European Commission (DG Agriculture) with objective, timely and quantitative yield
forecasts at regional and national scale. One of the main output of the CGMS system are
the METEOREOLOGICAL INTERPOLATED data, including air temperature and solar
radiation. It contains meteo interpolated data from 1975, covering the EU member
states, the central European eastern countries, the new Independent states and the
Mediterranean countries. In compliance with the Commission policy these data are
available to the scientific community. The website is available under
http://mars.jrc.ec.europa.eu/mars/About-us/AGRI4CAST/Data-distribution

Regarding long-term test reference years of climate values, the purchasable Meteonorm

software provides an easy user interface and good export of the data.

Element :Mean terr_\_peralurert_tg')_ : '=| Register for data access
Date Year: _gi)_ll_ :“; Month:| GL' ':'_- Day:| 30_

r Mean femperature g
30 June 2011
E 0

! Download mao
\E:@‘ Q
o* oM

Reset map
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Figure 2: Map of ECA&D E-OBS mean temperatures for 30.6.2011

References:

[1] European Commission - Eurostat, http://epp.eurostat.ec.europa.eu
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[2] Panorama of Energy - Energy Statistics to support EU policies and

solutions, Eurostat and European Commission, 2007, ISBN 92-79-03894-X
1.2.2 Energy flows

1.2.2.1 Individual building

INgc pnit Input (>0) energy flow into building i for application area AA in year t
regarding energy carrier (or source) EC (type B; cf. Table 2) [kWh/a]
Oute,”i't Electricity output (>0) flow of building i in year t [kWh/a]

Example: A building consumes 5,000 kWh/a electricity for electrical water heating,
2,000 kWh/a electricity for space cooling and 8,000 kWh/a electricity for electrical
appliances. A micro CHP (combined heat and power) system with peak load boiler is
used for space heating. 6,000 kWh/a domestic gas enter the CHP system. Thereof 5,000
kWh/a are allocated to space heating using an exergy based allocation approach. The
remaining 1,000 kWh/a are allocated to electricity production (and thus export), i.e. the
production of 300 kWh/a electricity (exported from the building by assumption).
Furthermore, 1,000 kWh/a electricity are produced (and exported) via building-
integrated photovoltaics. In case of photovoltaics, it is assumed that the same amount of
energy converted into electricity entered the building in form of “other renewables:
electricity”, i.e. solar radiation. In total, 1,300 kWh/a electricity are exported from the

building and 15,000 kWh/a electricity are imported.

Table 4: Input and output energy flows of an individual building (example)

* K %

*
*
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Area of application Outeyi
lnECyAA,i,t[kWh/ al (AAL) space | (AA2) (AA3) space | (AA4) (AAS) [kWh/a]
heating domestic cooling electrical electricity
water appliances export
heating
m (B1) oil 0 0 0 0 1,300
§ E' (B2) gas 5,000 0 0 1,000
% o, [(B3) coal 0 0 0 0
3 °g’ (B4) biomass 0 0 0 0
3 & [ (B5) direct thermal energy 0 0 0
¢ “3 (B6) other renewables: heat 0 0 0 -
2 (B7) other renewables: electricity - 1,000
§ (B8) electricity 0 5,000 2,000 8,000 0
é" (B9) electricity for export out of the
3 CONCERTO area
1.2.2.2 Set of buildings
INgcpayr = ZInEC,AAi,t
iol
22
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INgc pa ¢ Input (>0) energy flow into set I of buildings for application area AA in
year t regarding energy carrier (or source) EC (type B) [kWh/a]

INgc pnit Input (>0) energy flow into building i for application area AA in year t
regarding energy carrier (or source) EC (type B) [kWh/a]

Outy ,, = ZOUteI.,i,t

ial
OUtel.,I,t Electricity output (>0) flow of set I of buildings in year t [kWh/a]
Out, ;, Electricity output (>0) flow of building i in year t [kWh/a]

1.2.2.3 Large-scale units, building-integrated energy supply units, and

building-integrated energy demand units

Designator

Description

sIsS=S

A)arge

g SA,Sr’r‘all,el. g SA,Sr’r‘nall,oth.

us us

A spicl Atempordl Large-scale units

S

Overall set of large-scale energy supply units

* %

Al arge
SA patia Overall set of large-scale spatial transformation units
SAterrporal Overall set of large-scale temporal transformation
units
ST Overall set of (building-integrated) cogeneration and
electricity generation energy supply units
SO S, g ot Other (building-integrated) energy supply units
Sh arail ofh Overall set of other (building-integrated) energy
supply units
InEC,s,t Input (>0) energy flow of energy carrier (or source) EC (type IO) into
energy supply unit s in year t [kWh/a]
OUtEC,s,t Output (>0) energy flow of energy carrier (or source) EC (type I0) from
energy supply unit s in year t [kWh/a]
InEC,c,t Input (>0) energy flow of energy carrier (or source) EC (type IO) into
energy demand unit c in year t [kWh/a]
OUtEC,c,t Output (>0) energy flow of energy carrier (or source) EC (type I0) from

energy demand unit c in year t [kWh/a]
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Example: Several examples of energy flows of enery supply units and energy demand

units are provided in Table 5. E.g. 90 kWh/a enter a “gas CHP plant excl. distribution”.
The output of this plant is 55 kWh/a direct thermal energy, 25 kWh/a electricity, and 10

kWh/a losses. The transport of 55 kWh/a direct thermal energy via the district heating

network causes another 15 kWh/a of losses. Thus, only 40 kWh/a of direct thermal

energy are transferred in the domestic delivery station. The other examples should be

self-explaining.

Table 5: Input and output energy flows of large-scale units, building-integrated

energy supply units and building-integrated energy demand units (example)

[kWh/a] Input or Output of a specific large-scale energy supply unit, a spatial/temporal transformation unit or a
building-integrated energy supply (electricity, heat, cold etc.) or demand unit (or of combinations)
= = = = L] 3 = 3 = = =
o o o o a2 O S 0 5 O o o
- N 2] B S5 o o O o N @ =
= = = = g 2 s 2 s o N =
o «a a o < o o) o) ~
= 3 8 3 e | < z g 5
- g @ 0 7] =g A
a 2 4 4 = @
) 3 LR g @
[0
:DDE E’" =] % =]
3 [=s Q [=s
H 2| 28
Gas CHP plant incl. | Ingcs; 90
distribution Outec,s ¢ 40 25 25
Gas CHP plant excl. | Ingcgs; 90
distribution Outgcs,t 55 25 10
District Heating | Ingcs: 55
network Outec,s ¢ 40 15
Micro-CHP gas plant | Ingcgs; 6.000
incl. distribution Outec,s ¢ 5.000 350 650
Gas boiler incl. Inec,s ¢ 1.000
distribution Outgcst 950 50
Insulated wall Inec,s ¢ 285
Outecs ¢ 285
Biomass collection Ingc,st 10 100
and preparation Outec,s e 100 10

1.2.2.4 Set of large-scale units (production based)

Designator

Description

S = S arge D Sspatial D Semporal D Ssmall,el.

Set of large-scale units

S arge O SAl arge

Set of large-scale energy supply units

S atial D SA,

pi spatial

Set of large-scale spatial transformation units

Semporal D SA,ten'poral

Set of large-scale temporal transformation units

Ssmall,el. O SA,small,el.

Set of (building-integrated) cogeneration and

electricity generation energy supply units
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Outec s, = [ ZOUt EC,st J +Lec s directthermalenergy Z Outec o,

SISN Spj arge SN Sp g o

Z Outec s Z Outec g,

ISn SA,spalial * ISn SA,lemporaI

z l nEC,s,t z l IﬂlEC,s,t

s0Sn SA‘spatia.l sSn SA,tempora.l

*

Verbal explanation of formula:
Output of energy supply units (e.g. heating plant or building-integrated photovoltaics)
* Factor for losses of spatial transformation (e.g. district heating network)

* Factor for losses of temporal transformation (e.g. thermal storage)

OUtEC,S,t Local production based output (>0) energy flow of energy carrier (or

source) EC (type C) from energy supply system S in year t [kWh/a]

InEC‘S‘t Input (>0) energy flow of energy carrier (or source) EC (type IO) into
energy supply unit s in year t [kWh/a]
OUtEC,S,t Output (>0) energy flow of energy carrier (or source) EC (type IO) from

energy supply unit s in year t [kWh/a]

_ z Out EC'st EX s,EC’

InECEC'St - * InECSt
SOSN Sa | arge ; (Out EC"st * EX s,EC")
+1 Z OutEC',s,’[* EX s,EC' *In
EC#directthermalenergy EC,sit
SN Sp gmall . Z (Out EC"st * EX s,EC")
EC" ~
+ 1EC¢EC' * z [l nEC,s,t * SgnOUtEC',S,t )]
1SN S atial N S temporal
INce g5 Local production based input (>0) energy flow of energy carrier (or

source) EC (type C) into energy supply system S for the production of
energy carrier (or source) EC’ (type B) in year t [kWh/a]

OUtEC,S,t Local production based output (>0) energy flow of energy carrier (or
source) EC (type C) from energy supply system S in year t [kWh/a]

InEC,S,t Input (>0) energy flow of energy carrier (or source) EC (type IO) into
energy supply unit s in year t [kWh/a]

OUtEC,s,t Output (>0) energy flow of energy carrier (or source) EC (type I0) from

energy supply unit s in year t [kWh/a]
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EXSEC exergy factor for the output of energy carrier EC (type I0O) from energy

supply unit s [kWh/kWh]
Note: Losses by spatial and temporal transformation are set as average losses in S.

Example: A set of large-scale units (production based) consists of a wood chip plant, a
district heating network with gas boiler, a photovoltaics park and the building integrated-
electricity production units described above. The wood chip plants uses 10 kWh/a of oil
(e.g. for transport) and 110 kWh/a of biomass (harvested within the CONCERTO area) in
order to produce 100 kWh/a of wood chips. 1,000 kWh/a of gas are burned within the
gas boiler feeding the district heating network. 100 kWh/a of electricity are consumed for
the pumps of the district heating network that delivers 900 kWh/a of heat at the delivery
stations (losses: 100+100 kWh/a). For the photovoltaic park 2,000 kWh/a of solar
radiation are allocated to the output of 2,000 kWh/a of electricity. The electricity
produced within the building described in chapter 1.2.2.1 is 1,300 kWh/a. Thus, 3,300
kWh/a of electricity is produced in total.

Table 6: Production based input and output energy flows of large-scale units

(example)
Inec, ecr,s,: [kWh/a] Entry of a building or export from CONCERTO area
© © ® © © ® T |2 ® T 7@ |T @B
= N w S a1 o 9} ® N ® S © c © © ©
= f] & = & & S |la 18 o = & |5 8
e S g o P 2 |2 O O 1=
= Q. ) [7) =
@ 2 3 g g 53 |2 2 S A A
Q a < = . o 9 5 q = o
& a Iy 3 g |- 2|8 2 a
@ 2 3 < o |e 2 =
= 2 = < |s < <
g & ] @ @ -
- -
= Q =3 = o S o =}
o o ) o = ~ = =
o N A B s | 2| ¢
g & g g 3
& o a a a
C1) oil 10
Q o m
=
o %é (C2) gas 1000 1000 | 1000
% o [(3)coal
i)
S g | (C4) biomass 110
% 9 (C5) direct thermal 0
|
4
; o energy
® & | (C6) other renewables:
0
g 2 heat
]
% § (C7) other renewables: 2000 1000 3000
5‘ gf electricity
> [7(C8) electricity 100
Outec,s,c [kWh/a] 0 0 0 100 900 0 0 0 0 2000 1300 3300

1.2.2.5 Set of large-scale units supplying a set of buildings

(consumption based)

AA4
OUtEC,S,I )t = Z l IFIEQAA,I )t
AA=AAL
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C)UtEC‘S,I t

I nEC,AA,I t

Local consumption based output (>0) energy flow of energy carrier (or

source) EC (type C) from a set S of large-scale units supplying a set I of
buildings in year t [kWh/a]

Input (>0) energy flow into set I of buildings for application area AA in

year t regarding energy carrier (or source) EC (type B) [kWh/a]

1.2.2.5.1 National/European electricity mix

— *
I r]EC EC'SIt OutEC "SIt

. Out,... In :
mln{ EC'S¢t ’1} * EC,EC'St +
OUtEc 'St OUtEc 'St

J Z I Nec 'St Z I nEC',s,t
*

1Sn SA,walial * sISn SA,tenporaJ

Z Outec ‘st Z Outec ‘st

sISn SA‘spatiaJ 1Sn SA‘ten'poraJ

Out,...
1-mi EC'St
( mln{—O 1}

u EC'S,It

Verbal explanation of formula:

Consumption covered by energy supply system (incl. purely transported energy)

*[Share of self-covered energy consumption * output-specific energy input +

(Share of

import-covered energy consumption * factor for losses of spatial

transformation * factor for losses of temporal transformation)]

Note: The share of self-covered electricity is “0” as consumed electricity (B8) and

produced electricity (B9, Electricity for export out of the CONCERTO area) are by

assumption different energy carriers.

I nEC EC'S|It

C)UtEC‘S,I t

I IﬁEC EC' St

OUtEC,S,t

Local consumption based input (>0) energy flow of energy carrier (or

source) EC (type C) into set S of large-scale units supplying a set I of
buildings for the production of energy carrier (or source) EC’ (type B) in

year t using national/European electricity mix [kWh/a]

Local consumption based output (>0) energy flow of energy carrier (or

source) EC (type C) from set S of large-scale units supplying a set I of
buildings in year t [kWh/a]

Local production based input (>0) energy flow of energy carrier (or

source) EC (type C) into energy supply system S for the production of
energy carrier (or source) EC’ (type B) in year t [kWh/a]

Local production based output (>0) energy flow of energy carrier (or

source) EC (type C) from energy supply system S in year t [kWh/a]

Example: The production based example (cf. chapter 1.2.2.4) is supplemented by the

import of gas and electricity.
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CONCERTO Premium Indicator Guide

Table 7: Consumption based input and output energy flows of large-scale units

supplying a set of buildings (national/European electricity mix) (example)

Ingc, ec,s,t [KWh/a] Entry of a building or export from CONCERTO area
© ©® © © © © 7 @ 2@ ©
= N w & a 4l u O S N @
Z = < =z & o 3 2 q N
=3 Qa Q =4 ~ ~ 3. ®
= 3 g S 7 8 s | 3o 2
3 2 = S| <3 g
a 3 S e c a
a g <
a a 3 2
-~ o 3 3
z 8 2 2
(9] a 7] Q
- o o
o o
s 9o (C1) ail 10
S 5 5 (C2) gas 900 1000
5 g =<
o = 9 | (C3) coal
® 8 o
o 2 O | (ca)biomass 100
o % 2
% ES Q (C5) direct thermal energy
s =
E @ g | (C6) other renewables: heat 200
© S % (C7) other renewables: electricity
Q
(C8) electricity 100 4000
Outgc,s,c [kWh/a] 0 900 0 100 900 0 200 0 4000

Note: In this

example the share of gas that is transported into a building and converted

via Micro CHP into electricity is included neither in (B2) nor in (B8). It is assumed that

the produced electricity is already part of the national/European electricity mix.

1.2.2.5.2 Local electricity mix

OUtBQ St InEC B9,S;t
A ’1}* SIS

min{
OutBB,S,I it OUtBQ.,S,t
In* ECB8SIt — OUtB8,S,I R * 0 Z | Nggs Z I Nggs
1_ m I n{ Uth.,S,t ,1} * 1Sn SA@:alial * ISn SA,tenporaJ
B8S,It Z OUtBB,S,t Z OUtBB,S,t
sISn SA‘spatial sISn SA‘ten'poraJ

Verbal explanation of formula:

El. consumption covered by energy supply system (incl. purely transported energy)

*[Share of
(Share of

self-covered electricity * local electricity mix +

import-covered electricity consumption * factor for losses of spatial

transformation (=1) * factor for losses of temporal transformation)]

Note: The

share of self-covered electricity is not "0” as consumed electricity (B8) and

produced electricity (B9, Electricity for export out of the CONCERTO area) are

implicitly the same energy carriers.

*
I n ECEC'S|It

Local consumption based input (>0) energy flow of energy carrier (or

source) EC (type C) into set S of large-scale units supplying a set I of
buildings for the production of energy carrier (or source) EC’ (type B) in

year t using local electricity mix [kWh/a]
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OutEC|S,I t

Local consumption based output (>0) energy flow of energy carrier (or

source) EC (type C) from set S of large-scale units supplying a set I of

buildings in year t [kWh/a]

I IﬁEC EC' St

Local production based input (>0) energy flow of energy carrier (or

source) EC (type C) into energy supply system S for the production of

energy carrier (or source) EC’ (type B) in year t [kWh/a]

OUtEC,S,t

Local production based output (>0) energy flow of energy carrier (or

source) EC (type C) from energy supply system S in year t [kWh/a]

Example: Local electricity mix

Import of electricity (=total consumption) = 4,000 kWh/a
Export of electricity (=total production) = 3,300 kWh/a
* (Net) imported share of electricity (local electricity mix): 700/4,000 = 17.5%

* Mix for 82.5% self-production (kWh/kWh):

+ 1,000/3,300 = 0.3 (C2)

+ 3,000/3,300 = 0.91 (C7)

Example: Compared to the production based example (cf. chapter 1.2.2.5.1), only 700

kWh/a of electricity are imported. The remaining 3,300 kWh/a are self-produced (based

on gas and photovoltaic) and consumed.

Table 8: Consumption based input and output energy flows of large-scale units

supplying a set of buildings (local electricity mix)

Ingc, ec,s,t [kWh/a]

Entry of a building or export from CONCERTO area

© © © © ® ® 2 @® 2w ©
= N ] E a [l o O S N @©
= o < = & 3 g & q z
o Qa Q o ~ ~ 3 ®
- 0] & S o 8 o 3 o 3
3 8 a = - g
@ s S 2 2 a
g g 2
a a 3 3
> q 3 3
@ =X = =
Q o 7] Q
- o o
2 2
s o m | (CDo 10
2 5
53 E' (C2) gas 900 1000 1000
3
= % o | (C3) coal
[ Q
oo O | (C4) biomass 100
o =
Z o Q | (c5) direct thermal energy
3 =
E [y g | (C6) other renewables: heat 200
© S % (C7) other renewables: electricity 3000
Q
(C8) electricity 100 700
Outgc,s,c [kWh/a] 0 900 0 100 900 0 200 0 4000

Note: In this example the share of gas that is transported into a building and converted

via Micro CHP into electricity is included in (B8).
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1.2.3 Reference buildings and energy supply units

About baselines or reference objects: Several indicators are calculated for different
objects, e.g. the primary energy demand can be calculated for two different newly
constructed buildings [kWh/(m?2 building floor area * a)] with different types of energy
efficiency measures. Afterwards, these indicator values can be compared, interpreted
and conclusions can be drawn for the energy efficiency measures that have been

implemented.

Other indicators are calculated depdending on a reference object — this term is used in
analogy to baseline. An example indicator would be the reduction of greenhouse gas
emissions that has been caused by an energetic refurbishment or even the mitigation
costs of greenhouse gas emissions. The basic idea is to quantify the effect caused by the
implementation of a measure - e.g. a special thermal insulation. Thus, the baseline tries
to answer the question “What would have happened, if the measure would not have
been implemented?” This question cannot be answered in complete satisfaction. Instead,
a comprehensible and clear-cut reference unit has to be used, whereat data availability

strongly influences this choice.

In case of buildings that have been refurbished within CONCERTO, three important
reference objects (cases) are distinguished. Case A corresponds to the building
envelope, heating, cooling and electricity system after a non-energetic refurbishment of
the envelope - when (as soon as) required - and the replacement of old systems
with typical new heating and cooling supply systems - when (as soon as) required. In
this case, the expected lifetimes of the building components before the refurbishments
have to be known. Furthermore, investments in non-energetic refurbishments of the
envelope as well as typical new heating and cooling supply systems have to be known.
In dependence on the expected lifetime, these can be future investments.

Case B is a simplification of case A, i.e. the non-energetic refurbishment takes place at
the same time as the refurbishment within CONCERTO if it is required at this time. Thus,
expected lifetimes of the components and future investments don’t have to be known.
Case C is a further simplification, i.e. the building envelope, heating, cooling and
electricity system before the refurbishment is chosen as reference object. Thus, a
replacement of building components is not considered at all in the reference case. The
stronger the simplification the worse the answer to the question mentioned above, but
the lower the data requirements are. Furthermore, the reference object becomes
“cheaper” with increasing simplification and is increasingly favoured compared to the

refurbishment within CONCERTO. The concrete reference object has to be chosen in

dependence on the available data.
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In case of new constructions it is assumed that a functionally comparable building
according to the national minimum requirements would have been constructed without
the CONCERTO initiative. Thus, the indicators can be interpreted as effect of

strengthening the national minimum requirements.

In case of energy supply units the energy produced replaces another energy supply
unit. In case of heat and cold typical new systems with a high market share are used
as reference objects (cf. refurbishment and new construction of buildings). In case of
refurbishments the replaced heating or cooling system can be used as well as reference
object (cf. refurbishment). In case of electricity the squeezed system cannot be
determined because of lacking data. In contrast to heat and cold, electricity is not a local
issue. Therefore, either a national electricity mix or a typical new electricity supply

system is used as baseline.

1.2.3.1 Reference buildings

1.2.3.1.1 New construction

The new constructed building is compared to
e a functionally comparable building that is constructed according to the national
minimum requirements. The type of the heating system is chosen by the
CONCERTO partners or CONCERTO Premium.

Definition of reference building (new construction): Functionally comparable

building that is constructed according to the national minimum requirements.
Where to find the data:
e Major data:
o On the data collection sheet of the new constructed building (D-NB)
o In a separate data collection sheet for the reference building (D-REF)
+ (Input) energy prices:
o On the community data collection sheet (B)
o On the CONCERTO area data sheets (C-A)

* K %

* %

* oy ke

1.2.3.1.2 Refurbishment

The refurbished building can be compared to
e (CaseA
o the building envelope, heating, cooling and electricity system after a non-

energetic refurbishment of the envelope (when -as soon as - required)
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and the replacement of old systems with typical new heating and
cooling supply systems (when - as soon as - required)
+ CaseB
o the building envelope, heating, cooling and electricity system after a non-
energetic refurbishment of the envelope (if required) and the replacement
of old systems with typical new heating and cooling supply systems (if
required)
+ CaseC
o the building envelope, heating, cooling and electricity system before the

refurbishment

Definition of reference building (refurbishment): Case C
Where to find the data: On the data collection sheet of the refurbished building (D-
RB-C)

1.2.3.2 Large-scale energy supply units

The large-scale energy supply unit is compared to
+ a typical new heating and cooling system AND concerning electricity
o Case A ("build margin”)
» a typical new electricity supply system OR
o Case B ("operating margin”)

» the national electricity mix

Definition of reference unit for heat/cold (large-scale, building-integrated new
construction): Typical new heating/cooling system (high market share)
Where to find the data:
+ Major data: On the data collection sheet for a building-integrated energy supply
system (other) that has been filled-in for a reference unit (E-BIES-6)
* (Input) energy prices:
o On the community data collection sheet (B)
o On the CONCERTO area data sheets (C-A)

Definition of reference unit for electricity (large-scale, building-integrated):
Case A OR Case B
Where to find the data:
+ CaseA
o Major data: On the data collection sheet for a community energy system
(other) that has been filled-in for a reference unit (E-CES-7)
o (Input) energy prices

= On the data collection sheet of the large-scale energy supply unit

* K %

* %

* oy ke
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= On the community data collection sheet (B)
= On the CONCERTO area data sheets (C-A)
+ CaseB
o0 Major data: On the national data collection sheets (emissions, energy

demand and price data etc.) (A)

1.2.3.3 Building-integrated energy supply units - new construction

Cf. large-scale energy supply units

1.2.3.4 Building-integrated energy supply units - refurbishment

The building-integrated energy supply unit is compared to
« CaseA
o a typical new heating and cooling supply systems AND concerning

electricity
= Case Al
+ a typical new electricity supply system OR
= Case A2

+ the national electricity mix
+ CaseB
o the heating, cooling and electricity system before the refurbishment, i.e.
concerning electricity
= Case Bl ("build margin”)
+ a typical new electricity supply system OR
= Case B2 (“operating margin”)
« the national electricity mix in case of electricity
+ CaseC
o the heating, cooling and electricity system after a replacement of old
systems with typical new heating and cooling supply systems (when

required)

Definition of reference unit for heat/cold (building-integrated refurbishment):
Case A orcase B
Where to find the data:
+ CaseA
o Major data: On the data collection sheet for a building-integrated energy
supply system (other) that has been filled-in for a reference unit (E-BIES-
6)
o (Input) energy prices:

* K %

* %

* oy ke
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= On the data collection sheet for the refurbished building (D-RB)
= On the community data collection sheet (B)
= On the CONCERTO area data sheets (C-A)
+ CaseB
o Major data: On the data collection sheet for the refurbished building (D-
RB)

* K %

* %

* oy ke

1.3 Environmental indicators [A1-A5, AA1- AA5]

1.3.1 Achieved environmental performance [A1-A5]

Description: The achieved environmental performance of a building or an energy supply
unit can be expressed by several indicators. They enable the comparison of different

buildings and energy supply units.

1.3.1.1 (Final) energy demand and consumption [Al1]

References:
« DIN EN 15603:2008-07. (2008) Energy performance of buildings - Overall energy

use and definition of energy ratings

1.3.1.1.1 Individual building [A1_1]

Description: The final energy demand/consumption of a building corresponds to the
energy entering the building (e.g. energy content of light oil, electricity, district heat) in
order to be used in different areas of application (space heating, space cooling, domestic
water heating, electrical appliances). Often, comparability with respect to electricity can
only be achieved if only lighting and auxiliary energy are considered. Thus, user-
dependant electricity consumer (computer, refrigerator etc.) are not considered. The
energy demand is based on the calculated figures whereas the energy consumption is
based on metered figures. To enable the comparability between buildings, the total
energy demand is related to the size of the building (e.g. gross floor area or net floor

area, heated floor area) and the considered time interval (e.g. year).
Unit: kWh/(m2 a)

Exemplary application: This indicator can be used in order to assess the energy
efficiency of a building, i.e. the thermal quality of the building envelope, the efficiency of

the heating system, the cooling system, the electrical appliances etc.

EN.=Y > INeco:/Cap

EC AA=AAL
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ENit Final energy demand/consumption of building i based on annual data of

year t [kWh/(m?2 a)]

|nECAAit input (>0) energy flow into building i for application area AA in year t
regarding energy carrier (or source) EC (type B) [kWh/a]
.
Capi Floor area of building i [m?2]

Reference building

Note: Figures of the reference buildings are calculated in an analogous way to the

demonstration buildings. The corresponding figures are flagged with i=REF instead of i.

Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; i;=RH-PC; the units of values

used in examples are provided in the description of the corresponding formula (above).

EN, oo™ Q61395+ 20544+ 33384)/1605= 935
EN, = %80+ 200625+ 40125)/1605= 935
EN, - = 144450+ 200625+ 51360)/1605=1345
EN, = 09.76+221375+ 44275)/1771= 935
EN, s = 159390+ 221375+ 56672) /1771=1345
EN, = 14408+ 255375+ 51075)/2043= 935

EN, e = 183870+ 255375+ 65376)/2043=1345

1.3.1.1.2 Set of buildings [A1_2]

Description: Cf. individual building
Unit: kWh/(m2 a)

2 EN..*Cap,

EN " - iol
%Capi

ENLt Final energy demand/consumption of set I of buildings based on annual
data of year t [kWh/(m?2 a)]

ENLt Final energy energy demand/consumption of building i based on annual
data of year t [kWh/(m?2 a)]

Capi Floor area of building i [m2]
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1.3.1.1.3 Large-scale or building-integrated energy supply unit [A1_3]

Description: The energy demand/consumption of a large-scale or building-integrated
energy supply unit corresponds to the energy entering the energy supply unit (e.g.
energy content of light oil, electricity, district heat). The energy demand is based on the
calculated figures whereas the energy consumption is based on metered figures. To
enable the comparability between energy supply units, the total energy demand is
related to the energy output of the energy supply unit (e.g. electricity, heat, cold). In
case of cogeneration the input is matched to the output using an exergy based approach.
Thus, this indicator represents the reciprocal efficiency of the energy supply unit. This
indicator is introduced here in analogy to the buildings and as calculation base/help for
the calculation of other indicators. The indicator energy efficiency is described in chapter
1.5.2.

Unit: kWhi,/kWhgt

Exemplary application: This indicator can be used in order to assess the reciprocal

energy efficiency of an energy supply unit, i.e. of a condensing boiler, a stove etc.

Note: In the following, a large-scale energy supply unit encompasses in addition to
the production plant as well the corresponding distribution, e.g. the district heating
network and the domestic delivery station in case of district heating. The system
boundaries on the output side of the building-integrated energy supply unit

correspond to the interface to the primary heating circuit. Cf. Chapter 1.7.

* K %

* %

* oy ke

OUtEc,s,t* EX sEC % z I n
EC'st

Z (OUtEc-’S’t* EX S,EC') EC'
EN s,ECt - OutEC‘s’t

Note: The fraction in the numerator is *1” in case of non-cogeneration.
ENsECt Energy demand/consumption by energy supply unit s divided by the

production of the output of energy carrier EC (type I0) based on year t
[kWh/kWh]

||"ECSt Input (>0) energy flow of energy carrier (or source) EC into energy supply
unit s in year t [kWh/a]
ExsEc Exergy factor for the output of energy carrier EC (type IO) from energy

supply unit s [kWh/kWh]
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OutECst Output (>0) energy flow of energy carrier (or source) EC (type I0) from

energy supply unit s in year t [kWh/a]

Example: Scharnhauser Park; s=Biomass cogeneration plant with ORC process and
district heating network
*
37700D00* 022 *(7098,745+ 40238413

_ 37700000*022+ 6015701*1 - 073

EN s,EC=heat,t=2008 37700000 -
*
601570171 *(7098,745+ 40238413
_ 37700000*022+ 6015,/01*1 - 331

EN s,EC:eIectricity,t:ZOOS_ 6015,701 B

Sub-formula 1: exergy factors

EX s,EC=electricity,t =1 =1- Tanbient =1- Tcold EX s,EC=losses,t =0
EX s,EC=heatt EX s,EC=cold,t
Theat vaironmm
EX S EC exergy factor for the output of energy carrier EC (type I0) from an energy
supply unit s [kWh/kWh]

'|'ambient annual average ambient temperature [K]

Theat annual average temperature of the output heat (type 10) [K]

'|'Cold annual average temperature of the output cold (type 10) [K]

Example: Scharnhauser Park; s=Biomass cogeneration plant with ORC process and
district heating network

10+27315 _

=]1-—_ = 2" - 022
EX s eceneas 90+ 27215

Reference units for EC=heat/electricity/cold (type 10)

Note: Figures of the reference energy supply units are calculated in an analogous way to
the demonstration energy supply units. The corresponding figures are flagged with
s=REF instead of s.

1.3.1.1.4 Set of large-scale units [A1_4]

Description: Cf. large-scale or building-integrated energy supply unit
Unit: kWh;,/kWhgt

STEINBEIS-

CONCERTO is co-funded by the 37 “(IT N\ s
£k European Union under the ..\__ .

o ZENTRUM
Research Framework Programme

**



CONCERTO Premium Indicator Guide

_ é EN s,EC,t* OUtEC,s,t
EN SR ) gsl OutEC,S,t

ENSECt Energy demand/consumption by set S of large-scale units divided by the

production of the output of energy carrier EC (type IO) based on year t
[kWh/kwh]

ENsEct Energy demand/consumption by energy supply unit s divided by the
production of the output of energy carrier EC (type IO) based on year t
[kWh/kWh]

Ou’[ECst Output (>0) energy flow of energy carrier (or source) EC (type I0) from

energy supply unit s in year t [kWh/a]

1.3.1.2 Primary energy demand and consumption [A2]
References:
« DIN EN 15603:2008-07. (2008) Energy performance of buildings - Overall energy

use and definition of energy ratings

Description: The primary energy demand/consumption of a building encompasses in
addition to the final energy demand/consumption, the energy that is used within the
supply chain of the used energy carriers. Therefore, this indicator considers as well
differences in the energetic effort within the supply chain of different energy carriers, e.g.

domestic gas versus electricity.

Individual buildings
Unit: kWh/(m2 a)

Set of buildings
Unit: kWh/(m2 a)

Large-scale or building-integrated energy supply units
Unit: kWh;,/kWhgut

1.3.1.2.1 Individual building [A2_1]
PEN., :;AAA:AZ:M((I nEC'AAJvt* PEF ) +Capi* PEF./ Ehi])/capi

Note: The right part of the formula corresponds to embedded energy.
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PEN. Primary energy demand/consumption of building i based on annual
year t [kWh/(m?2 a)]
InEC,AA,i,t

regarding energy carrier (or source) EC (type B) [kWh/a]
PEF..  Primary energy factor for energy carrier EC [kWh/kWh]

PEF“] Primary energy factor for a building of the same type as i [kWh/m2]
Capi Floor area of building i [m?2]
EL[” Expected lifetime of a building of the same type as i [a]

Sub-formula: Primary energy factor in case of direct thermal energy
PEF EC=B5 PEN Sa/ S small @..EC=B5t

PEF EC Primary energy factor for energy carrier EC [kWh/kWh]

PEN..., Primary energy demand/consumption by set S of large-scale units

data of

input (>0) energy flow into building i for application area AA in year t

divided

by the production of the output of energy carrier EC (type I0) based on

year t [kWh/kWh]

Reference building

Note: Figures of the reference buildings are calculated in an analogous way to the

demonstration buildings. The corresponding figures are flagged with i=REF instead of i.

Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; i;=RH-PC; Use of KEA non

renewable excl. construction

PEN, 0= ©61395*015+ 20644* 015+ 33384 * 256) /1605= 642
PEN, = 8%80*015+ 200625* 015+ 40125 * 256) /1605= 743
PEN, s = (44450* 015+ 200625* 015+ 51360 * 256)/1605= 973
PEN, = ©O976*015+221375* 015+ 44275 *256)/1771= 743
PEN, - = (59390* 015+ 221375 *015+ 56672 *256)/1771= 973
PEN, = (14408* 015+ 255375* 015+ 51075 * 256)/ 2043= 743

PEN, .- = (83870* 015+ 255375* 015+ 65376 *256)/2043= 973
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1.3.1.2.2 Set of buildings [A2_2]

TPEN,*Cap
PENH - ZCapl

idl

PENI,t Primary energy demand/consumption set I of buildings based on annual
data of year t [kWh/(m?2 a)]

I:)ENt Primary energy demand/consumption of building i based on annual data of
year t [kWh/(m2 a)]

Ca_pi Floor area of building i [m?2]

1.3.1.2.3 Large-scale or building-integrated energy supply unit [A2_3]

Out EC,st * EX s,EC

z. (OUt EC'st : EX S’EC')
PEN SECt Out EC st

PEN,..., Primary energy demand/consumption by energy supply unit s divided by

*PEN.,

the production of the output of energy carrier EC (type I0) based on year t
[kWh/kwh]

PEN.. Primary energy demand/consumption by energy supply unit s in year t

[kWh/a]
EXSEC exergy factor for the output of energy carrier EC (type I0) from energy

supply unit s [kWh/kWh]
Out..., output (>0) energy flow of energy carrier (or source) EC (type IO) from

energy supply unit s in year t [kWh/a]

Example: Scharnhauser Park; s=Biomass cogeneration plant with ORC process and
district heating network; Use of KEA non-renewable excl. construction, assuming wood
chips with 30% humidity
*
Fanp00~0zz+ aisToF T2
PENS,EC=heat,t=2008: , 37700060 =015
*
377000038%)272?!-16]!;)15701*1 " 9702106
PEN s,EC:electricity,t=2008: ’ 6,015,70’1 = 068
CONCERTO is co-funded by the 40 F STEINBEIS-
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Sub-formula 1: annual primary energy demand/consumption of the energy

supply unit

PENS,I = ;(I nEC,s,t * PEF EC + Caps,EC* PEF[S],EC/ EL[S])

PEN&t Primary energy demand/consumption by energy supply unit s in year t
[kWh/a]

||’]EC’S’t input (>0) energy flow of energy carrier (or source) EC into energy supply
unit s in year t [kWh/a]

PEF . primary energy factor for energy carrier EC [KWh/kWh]

Cap e Capacity of energy supply unit s regarding the output of energy carrier EC
S,

(type IO at the plant (1)) [kW]
EL[S] Expected lifetime of an energy supply unit of the same type as s [a]

PEF[S] gc Primary energy factor for energy supply units of the same type as s; the

primary energy factor is zero, if the output of energy carrier EC (type 10 at
the plant (1)) is not used as base unit [kWh/kW]

Example: Scharnhauser Park; s=Biomass cogeneration plant with ORC process and
district heating network; Use of KEA non-renewable excl. construction, assuming wood
chips with 30% humidity

PEN., = (7098745*114+ 40238413*004) +0= 9702106

Reference unit EC=heat/electricity/cold (type I0
Note: Figures of the reference energy supply units are calculated in an analogous way to
the demonstration energy supply units. The corresponding figures are flagged with

s=REF instead of s.

1.3.1.2.4 Set of large-scale units [A2_4]

Description: Cf. large-scale or building-integrated energy supply unit
Unit: kWh;,/kWhgt

_ é PENS,EC,t* OutEc,s,t
PEN SECt ;OUtEc,s,t
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PEN..., Primary energy demand/consumption by set S of large-scale units divided

by the production of the output of energy carrier EC (type I0) based on
year t [kWh/kWh]

PEN,..., Primary energy demand/consumption by energy supply unit s divided by
the production of the output of energy carrier EC (type I0) based on year t
[kWh/kwWh]

Ou’[ECst Output (>0) energy flow of energy carrier (or source) EC (type I0) from

energy supply unit s in year t [kWh/a]

1.3.1.3 Greenhouse gas emissions (and first approximation for
particulate matter, NOx and SO,) [A3-A5]

Material M corresponds to CO, or CO, equivalents (and as first approximation as well

particulate matter, NO,, SO,).

References:
« DIN EN 15603:2008-07. (2008) Energy performance of buildings - Overall energy

use and definition of energy ratings

1.3.1.3.1 Individual building [A3_1-A5_1]

Description: The greenhouse gas, particulate matter, NO, and SO, emissions of a
building correspond to the emissions that are caused by different areas of application
(space heating, space cooling, domestic water heating, electrical appliances). In different
variants of this indicator the emissions caused by the production of the building
components are included or excluded. To enable the comparability between buildings, the
emissions are related to the size of the building (e.g. gross floor area or net floor area,
heated floor area) and the considered interval of time (e.g. year). The greenhouse gases

are considered as t of CO, or CO, equivalents.

Unit: t/(m2 a)

EMu =X 3 (N, (EF cos s * EF s * €D EF ! EL,)/CaD

Note: The right part of the formula corresponds to embedded emissions.

EM . Emissions of material M by building i based on annual data of year t [t/(m?2

a)l
|r]ECAAit Input (>0) energy flow into building i for application area AA in year t
regarding energy carrier (or source) EC (type B) [kWh/a]
CONCERTO is co-funded by the 42 “(IT F iEER'ON:f'S
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EF eom diree DiIFECt emission factor for energy carrier EC regarding material M [t/kWh]

EF £C M indireat Indirect emission factor for energy carrier EC regarding material M [t/kWh]

_ oor area of building i [m
C Fl f building i [m2]
|
EL[” Expected lifetime of a building of the same type as i [a]
EFMM (Indirect) emission factor regarding material M for the construction of a

building of the same type as i [t/m?2]

Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; i3=RH-PC; Use of KEA non

renewable excl. construction

EM . v-cos-zone= ©B1395*41+ 20644*41+ 33384* 612) /1605/1¢° = 157 *10°
EM ., ucor = B9B80*41+ 200625 *41+ 40125 612)/1605/10F = 181*10°
EM i _rer m-co = 144450*41+ 200625 *41+ 51360* 612) /1605/10° = 238*10”
EM, v=co,= OR76*41+221375*41+ 44275+ 612)/1771/10° =181*10"

EM ., -rer m-cor = 159390*41+221375*41+ 56672 612) /1771/10° = 238*10°
EM , y-co. = 114408*41+ 255375*41+ 51075 612)/2043/10° = 181*10°

EM -rer o, = 183870*41+ 255375*41+ 65376+ 612)/2043/10° = 238*10”

* K %

* %

* oy ke

Sub-formula 1: indirect emission factors (incl./excl. direct thermal energy)

EF EC,M ,indirect = EF EC M ,extraction-refinery/ plant/end—of —grid + EF M ,transport/ LHVEC* DI StEC,transport

EF EC.M indiredt Indirect emission factor for energy carrier EC regarding

material M [t/kWh]

EF EC M etrextion-reinery ! plartfend—of —grid Emission factor regarding material M for the production

of energy carrier EC and all transports from extraction
to the refinery, the production plant or the customer in
case of grid-bound energy carriers [t/kWh]

EFM’UMPOrt Emission factor regarding material M for the transport
mix [t/(t km)]
DiS[ECtramspcht Transport distance for energy carrier EC from the

refinery or the production plant to the average object in
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the corresponding CONCERTO area; The distance is

zero in case of grid-bound energy carriers [km]

LHVEC Lower heating value of energy carrier EC; zero if not

applicable [kWh/t]

Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; i;=RH-PC; Excl. construction
EF EC=d..M =002 indirect =170 *3.6/1000000=612 /1000000

* K %

* %

* oy ke

Sub-formula 2: indirect emission factors in case of direct thermal energy (B5)
EF EC=B5,M ,indirect - EM Sa/ S gmail ¢..M EC=B5t

EF EC.M indiredt Indirect emission factor for energy carrier EC regarding material M

[t/kWh]

EM swmEct EMissions of material M by set S of large-scale units for the production of

the output of energy carrier EC (type I0) based on year t [t/kWh]

Reference building

Note: Figures of the reference buildings are calculated in an analogous way to the

demonstration buildings. The corresponding figures are flagged with i=REF instead of i.

1.3.1.3.2 Set of buildings [A3_2-A5_2]

Description: Cf. individual building
Unit: t/(m2 a)

TEM,."Cap
EM Mt anpl

ial

EM . Emissions of material M by set I of buildings based on annual data of year t
[t/(m2 a)]
EM - emissions of material M by building i based on annual data of year t [t/(m?2
a)l
Ca_p Floor area of building i [m?2]
1
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1.3.1.3.3 Large-scale or building-integrated energy supply unit [A3_3-
A5 3]

Description: The greenhouse gas, particulate matter, NO, and SO, emissions of a large-
scale or building-integrated energy supply unit correspond to the emissions that are
caused by the energy output. In different variants of this indicator the emissions caused
by the production of the energy supply unit components are included or excluded. To
enable the comparability between energy supply units, the total energy demand is
related to the energy output of the energy supply unit (e.g. electricity, heat, cold). In

case of cogeneration the input is matched to the output using an exergy based approach.

Unit: t/kWh

Out EC,st * Ex s,EC

Z (OUtEC st "EX S’EC')
EM sMECt OUtEc,s,t

EM <M Ec; €missions of material M by energy supply unit s for the production of the

"EM o,

output of energy carrier EC (type I0O) based on year t [t/kWh]
EM ... emissions of material M by energy supply unit s in year t [t/kWh]

EXSEC exergy factor for the output of energy carrier EC (type I0) from energy
supply unit s [kWh/kWh]
Ou’[ECst output (>0) energy flow of energy carrier (or source) EC (type I0) from

energy supply unit s in year t [kWh/a]

Example: Scharnhauser Park; s=Biomass cogeneration plant with ORC process and
district heating network
*

N e o

s:M =CO2 EC=heat,1=2008 37700000

*

EM _ 37,70000(()38%)52’;316::)15,701*1* 2047:1899/k\/\/n

5:M =002 EC=dectricly,t=2008 6015701
Sub-formula 1: total annual emissions of the energy supply unit

EM sMt = ;(I nEC,s,t* (EF EC,M direct + EF EC.M ,indirect) + Caps’EC* EF[S],M ,EC/ EL[S])

EM ot emissions of material M by energy supply unit s in year t [t/a]
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% European Union under the ..\__w [\

Zat Research Framework Programme

**



CONCERTO Premium Indicator Guide

Incht input (>0) energy flow of energy carrier (or source) EC into energy supply

unit s in year t [kWh/a]

EF EC.M direct direct emission factor for energy carrier EC regarding material M [t/kWh]

. indirect emission factor for energy carrier EC regarding material M
EC,M ,indirect
[t/kWh]
Cap e Capacity of energy supply unit s regarding the output of energy carrier EC
S,

(type IO at the plant (1)) [kW]
EL[51 Expected lifetime of an energy supply unit of the same type as s [a]

EF[S]M EC (indirect) emission factor regarding material M for energy supply units of

the same type as s; the emission factor is zero, if the output of energy

carrier EC (type IO at the plant (!)) is not used as base unit [t/kW]

Example: Scharnhauser Park; s=Biomass cogeneration plant with ORC process and
district heating network; Use of KEA non-renewable excl. construction, assuming wood
chips with 30% humidity

EM v -conesons= (7098745* (692+ 5515) + 40238413 * (318+ 0)) *36/1000000= 204

Sub-formula 2: indirect emission factors

EF EC,M ,indirect = EF EC,M ,extraction-refinery/ plant/end-of —grid + EF M ,transport/ L HVEC* DI StEC,transport

EF EC.M indirect indirect emission factor for energy carrier EC regarding material M

[t/kWh]

EFECJ\A’@mcﬁon_reﬁnery/plamlend_of_grid emission factor regarding material M for the

production of energy carrier EC and all transports
from extraction to the refinery, the production plant or
the customer in case of grid-bound energy carriers
[t/kWh]

EF M traport emission factor regarding material M for the transport mix [t/(t km)]

DiStECtransport transport distance for energy carrier EC from the refinery or the

production plant to the average object in the corresponding CONCERTO

area; The distance is zero in case of grid-bound energy carriers [km]

LHVEC Lower heating value of energy carrier EC; zero if not applicable [kWh/t]

Example: Scharnhauser Park; s=Biomass cogeneration plant with ORC process and

district heating network; Excl. construction, assuming wood chips with 30% humidity
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= 692 *3.6/1000000

EF EC =domesticgas,M =CO 2,indirect

= 318 *3.6/1000000

EF EC=wood _ chips _30%,M =CO 2,indirect

* K %

* %

* oy ke

Reference unit EC=heat/electricity/cold (type 10)

Note: Figures of the reference energy supply units are calculated in an analogous way to
the demonstration energy supply units. The corresponding figures are flagged with

s=REF instead of s.

1.3.1.3.1 Set of large-scale units [A3_4-A5_4]

Description: Cf. large-scale or building-integrated energy supply unit
Unit: t/kWh

_ ; EM s,M ,EC,I* OutEC,S,t
EM SiEet ) ;OUtEC,s,t

EM sm Ec( EMissions of material M by set S of large-scale units for the production of

the output of energy carrier EC (type I0) based on year t [t/kWh]

EM <mec; EMissions of material M by energy supply unit s for the production of the
output of energy carrier EC (type I0O) based on year t [t/kWh]
Ou’[ECst Output (>0) energy flow of energy carrier (or source) EC (type I0) from

energy supply unit s in year t [kWh/a]

1.3.2 Improvement of environmental performance with respect to
a baseline [AA1- AA5]

Description: The improvement of the environmental performance of a building or an
energy supply unit can be expressed by several indicators. This improvement has to be
measured against a baseline (or a reference object). In case of refurbishments, the
building before the refurbishment or the building after a non-energetic refurbishment is
chosen. In case of new constructions a functionally comparable new constructed building
according to the new national minimum requirements is chosen. In case of energy supply
units the national average of energy supply units or a typical new system is chosen. The
considered indicators encompass the categories final energy demand and consumption,
primary energy demand and consumption, greenhouse gas emissions, particulate matter

emissions as well as NOyx and SO, emissions.

Individual buildings
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Unit: kWh/(m2 a), t/(m2 a), %

Set of buildings
Unit: kWh/(m2 a), t/(m2 a), %

Large-scale or building-integrated energy supply units
Unit: kWh;,/kWhg, t/kWh, %

Set of large-scale units
Unit: kWh;,/kWhg, t/kWh, %

1.3.2.1 (Final) energy demand and consumption [AA1]

1.3.2.1.1 Individual building [AA1_1]

Note: Figures of the reference buildings are calculated in an analogous way to the

demonstration buildings. The corresponding figures are flagged with i=REF instead of i.

AEN; rert=ENi=rer,t+~ENi ¢

AEN e, Reduction (>0) in final energy demand/consumption by building i based on

annual data of year t using reference building REF of the same type as i
[kWh/(m2 a)]

EN. Final energy demand/consumption of building i based on annual data of

year t [kWh/(m?2 a)]

Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; iz=RH-PC

AEN., rer -2000= EN—ree = EN 2010 =1345-935=41
AEN, rer = ENi-er ~EN, =1345-935=41
AEN,, rer = ENj s ~EN;, =1345-935=41
AEN; rer = ENi-res ~ EN;, =1345-935=41

1.3.2.1.2 Set of buildings [AA1_2]

2 AEN, . Cap,

AEN,,_ .= > Cap,

idl

*
*
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AEN,, . Reduction (>0) in final energy demand/consumption of set I of buildings

based on annual data of year t using set Iz of reference buildings
[kWh/(m2 a)]

AEN e, reduction (>0) in final energy demand/consumption by building i based on

annual data of year t using reference building REF of the same type as i
[kWh/(m2 a)]

Capi Floor area of building i [m?2]

1.3.2.1.3 Large-scale or building-integrated energy supply unit
[AA1_3]

AENS,EC,t,REF = EN8=REF,EC,I'* B ENS,EC,t

AEN. . rer Reduction (>0) in energy demand/consumption by energy supply unit s

divided by the production of the output of energy carrier EC (type IO)
based on year t compared to reference unit REF [kWh/kWh]

ENsECt Energy demand/consumption by energy supply unit s divided by the
production of the output of energy carrier EC (type 10) based on year t
[kWh/kWh]

1.3.2.1.4 Set of large-scale units [AA1_4]

éAEN s,EC t,REF * OUtEC,s,t
AENS’EC’LSREF i ZOUtEc t

AENSECtSR Reduction (>0) in energy demand/consumption by set S of large-scale
Gt Orer

units s divided by the production of the output of energy carrier EC (type
I0) based on year t compared to set Sger Of reference units [kWh/kWh]

AEN. ., wer Reduction (>0) in energy demand/consumption by energy supply unit s

divided by the production of the output of energy carrier EC (type IO)
based on year t compared to reference unit REF [kWh/kWh]

Out..., Output (>0) energy flow of energy carrier (or source) EC (type IO) from

energy supply unit s in year t [kWh/a]
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1.3.2.2 Primary energy demand and consumption [AA2]

1.3.2.2.1 Individual building [AA2_1]

Note: Figures of the reference buildings are calculated in an analogous way to the

demonstration buildings. The corresponding figures are flagged with i=REF instead of i.
APEN; rert=PENi=rer,t+ "PEN;

APEN . reduction (>0) in primary energy demand/consumption by building i

based on annual data of year t using reference building REF of the

same type as i [kWh/(m?2 a)]
PEN. Primary energy demand/consumption of building i based on annual data of

year t [kWh/(m?2 a)]

Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; i3=RH-PC
APEN, e -26:0= PEN, e = PEN, 0= 973~ 642= 331
APEN, ce- = PEN, e ~ PEN|, = 973-743=23
APEN,, e = PEN, - ~ PEN, = 973- 743=23
APEN, - = PEN, s - PEN|, = 973 743=23

* K %

* %

* oy ke

1.3.2.2.2 Set of buildings[AA2_2]

Description: Cf. individual building

S APEN, ws,* Cap
APENHREF,t - anp,

il

APEN, , . Reduction (>0) in primary energy demand/consumption of set I of

buildings based on annual data of year t using set Izgr Of reference
buildings [kWh/(m2 a)]

APEN ., Reduction (>0) in primary energy demand/consumption by building i

based on annual data of year t using reference building REF of the same
type as i [kWh/(m?2 a)]

Capi Floor area of building i [m?2]
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1.3.2.2.3 Large-scale or building-integrated energy supply unit
[AA2_3]

APENS,EC,I,REF = PENS=REF, ECt* B PENS,EC,I

APEN,. cc ne reduction (>0) in primary energy demand/consumption by energy

supply unit s divided by the production of the output of energy carrier
EC (type IO) based on year t compared to reference unit REF
[kWh/kWh]

PEN. . Primary energy demand/consumption by energy supply unit s divided
by the production of the output of energy carrier EC (type I0) based
on year t [kWh/kWh]

1.3.2.2.4 Set of large-scale units [AA2 4]

E&;APEN s,EC t,REF * OutEc,s,t
APENS’ECLSREF i ZOUtEc st

AF)ENSECtSR Reduction (>0) in primary energy demand/consumption by set S of
EC . Orer

large-scale units s divided by the production of the output of energy
carrier EC (type I0) based on year t compared to set Sggr of reference
units [kWh/kWh]

APEN,. .. s Reduction (>0) in primary energy demand/consumption by energy

supply unit s divided by the production of the output of energy carrier
EC (type IO) based on year t compared to reference unit REF
[kWh/kWh]

OUtECst Output (>0) energy flow of energy carrier (or source) EC (type IO)

from energy supply unit s in year t [kWh/a]

1.3.2.3 Greenhouse gas emissions (and first approximation for
particulate matter, NOx and SO,) [AA3-AA5]

References:

+ Deutsches Institut flir Urbanistik in Kooperation mit Institut flir Energie- und
Umweltforschung Heidelberg GmbH (ifeu) und Klima-Bilndnis - Climate Alliance -
Alianza del Clima e.V. (2011) Klimaschutz in Kommunen - Praxisleitfaden. Hrsg.,
Frankfurt/M. ISBN: 978-3-88118-496-0. pp. 302-303.

STEINBEIS-

CONCERTO is co-funded by the 51 N
e European Union under the _\ﬂ(IT N EUROPA-

ZENTRUM
Research Framework Programme



CONCERTO Premium Indicator Guide

1.3.2.3.1 Individual building [AA3_1-AA5_1]

Note: Figures of the reference buildings are calculated in an analogous way to the

demonstration buildings. The corresponding figures are flagged with i=REF instead of i.
AEM; m rert=EMi=rer,m, e TEMim

AEM N reduction (>0) in emissions of material M by building i based on

annual data of year t using reference building REF of the same type
asi[t/(m2a)]

EM Mt emissions of material M by building i based on annual data of year t

[t/(m2 a)]

Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; is=RH-PC
— _ — _ -3 _ -3
AEM i;,M=CO2,REF t=2010 EM i,=REF ,M=CO2 EM i, M=C0O2t=2010 (238 15'7) *107=81*10

AEM i;,M=CO2,REF = EM i,=REF M=CO2 EM i;,M=CO2 = (238-18]) *10° =57*10"
AEM i,,M=CO2,REF = EM i,=REF M=CO2 EM i,M=CO2 = (238-18]) *10° =57*10"

AEM i3,M=CO2,REF = EM i,=REF M=CO2 EM i3,M=CO2 = (238-18]) *10° =57*10"

* K %

* %

* oy ke

1.3.2.3.2 Set of buildings [AA3_2-AA5_2]

SAEM " Cap,
AEM Llgee Mt zcapl

idl

AEM, ... v Reduction (>0) in emissions of material M by set I of buildings based on

annual data of year t using set Irgr of reference buildings [t/(m2 a)]

AEM w rer REduction (>0) in emissions of material M by building i based on annual

data of year t using reference building REF of the same type as i [t/(m?2
a)l
Capi Floor area of building i [m?2]

1.3.2.3.3 Large-scale or building-integrated energy supply unit
[AA3_3-AA5_ 3]

AEM SM ECLREF EM S=REF,M,EC,t* EM s,M,EC t
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AEM <M EC{ REF reduction (>0) in emissions of material M by energy supply unit s for

the production of the output of energy carrier EC (type I0) based on
year t compared to reference unit REF [t/kWh]

EM <M ECt emissions of material M by energy supply unit s for the production of

the output of energy carrier EC (type I0) based on year t [t/kWh]

1.3.2.3.4 Set of large-scale units [AA3_4-AA5_4]

;AEM sM EC t,REF * OutEc,s,t
AEM SM EC.t,Srer = ZOUtEC t

AEM sy ec Reduction (>0) in emissions of material M by set S of large-scale units
M EC.t,Sper

for the production of the output of energy carrier EC (type 10) based

on year t compared to set Sger of reference units [t/kWh]

AEM <M EC{ REF Reduction (>0) in emissions of material M by energy supply unit s for

the production of the output of energy carrier EC (type 1I0) based on
year t compared to reference unit REF [t/kWh]

OUtECst Output (>0) energy flow of energy carrier (or source) EC (type IO)

from energy supply unit s in year t [kWh/a]

1.4 Economic Indicators [BA1-BA2, BB1-BB3, BC1-BC5,
BD1-BD3, BE1-BE4, CA1-CA7, CB1-CB5, CC1-CC10, CD1-
CD6]

References:

e European Committee of Construction Economists. (2008). CEEC Code of
Measurement for Cost Planning.

« DIN 276-1:2008-12. (2008). Code DIN 276-1:2008-12 Building Costs - Part 1
Building Construction.

« VDI 2067 - Part 1. (2000) Economic efficiency of building installations -
Fundamentals and economic calculation Economic efficiency of building
installations.

« DIN EN 15459:2007. Energy performance of buildings - Economic evaluation
procedure for energy systems in buildings.

« VDI 6025. (1996) Economic calculations for capital goods and plants.

« DIN 18960:2008-02. (2008). User costs of buildings.
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« DIN EN 15643-4:2010. (2010) Sustainability of construction works -
Sustainability assessment of building - Part 4: Framework for the assessment of
economic performance

+ Richter, Frank. (2011) Barwert von Cashflows und Residualgewinnen bei
unsicheren Inflationserwartungen. ZDBID: 1086398-9. ISSN: 0341-2687. 63(5).
430-457.

+ UBA (1995). Economic Evaluation of Measures for the Mitigation of CO, Emissions.
UBA-FB 104 01 108 / 03.

« Panos, K. (2009), Praxisbuch Energiewirtschaft: Energieumwandlung, -transport
und -beschaffung im liberalisierten Markt. Springer Berlin Heidelberg. ISBN: 978-
3-540-78592-7, pp. 168-169.

«  KfW (STE Research Report). (2009) Gesamtwirtschaftliche CO2-
Vermeidungskosten der energetischen Gebdudesanierung und Kosten der
Férderung fur den Bundeshaushalt im Rahmen des CO2-

Gebaudesanierungsprogramms, pp. 37-38.

1.4.1 Investments, CONCERTO grants and other grants [BA1-BA2]

1.4.1.1 Investments [BA1]

References:
e European Committee of Construction Economists. (2008). CEEC Code of
Measurement for Cost Planning.
« DIN 276-1:2008-12. (2008). Code DIN 276-1:2008-12 Building Costs - Part 1
Building Construction.
« VDI 2067 - Part 1: (2000) Economic efficiency of building installations -
Fundamentals and economic calculation Economic efficiency of building

installations.

1.4.1.1.1 Individual buildings [BA1_1]

Description: The investment in a new constructed building is defined as cumulated
payments until the initial operation of the building. The investment in the refurbishment
of a new building is defined as cumulated payments until the initial operation of the
building after the refurbishment. A major problem is the completeness of the included
components. In case of new constructions, construction payments, design and incidental
payments as well as land and finance payments can be included. In case of
refurbishments payments for energy efficiency measures, building-integrated renewable
energy measures as well as non-energetic measures can be included. In order to enable

the comparability between buildings, the same components have to be included.
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Therefore, the components included can be specified in detail in the data collection
sheets. Furthermore, the investments are related to the size of the building (e.g. gross

floor area or net floor area, heated floor area) in order to improve the comparability.

Unit: €, €/m?2

N
Ii'tl_Capi

| - Specific investment for building i; construction start in year t;; construction
"1

end in year t; investment is discounted to year t; [€/m2]

| . Investment for building i; construction start in year t;; construction end in
"1

year t,; investment is discounted to year t; [€]

(:a_pi Floor area of building i [m?2]

Refurbishment

| i Investment for building i; construction start in year t;; construction end in

year t,; investment is discounted to year t; [€]

New construction

i Investment for building i; construction start in year t;; construction end in

year t,; investment is discounted to year t; [€]

Reference building

Note: Figures of the reference buildings are calculated in an analogous way to the

demonstration buildings. The corresponding figures are flagged with i=REF instead of i.

Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; iz=RH-PC

I il,t1=2005: 1000000
I i1=REF,t1=2005: 969161
I iz,tlzzoosz 1950236

I i2=REF,t1=2005: B13272

= 2249764

I i5,4,=2005

I i3=REF,t1=2005: 2212771
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1.4.1.1.2 Set of buildings [BA1_2]

Description: Cf. individual buildings
Unit: €, €/m?2

Il,tl_zl it

iol

| Lt Investment for set I of buildings; construction start in year t;; construction
"l

end in year t; investment is discounted to year t; [€]

| it Investment for building i; construction start in year t;; construction end in
"1

year t,; investment is discounted to year t; [€]

ZI it

— _iol

I.,tl—zTapi

il
|_It Specific investment for set I of buildings; construction start in year ty;
i

construction end in year t,; investment is discounted to year t; [€/m?2]

| i Investment for building i; construction start in year t;; construction end in

year t,; investment is discounted to year t; [€]

Capi Floor area of building i [m?2]

1.4.1.1.3 Large-scale or building-integrated energy supply unit
[BA1_3]

Description: The investment in an energy supply unit is defined as cumulated payments
until the initial operation of the energy supply unit. A major problem is the completeness
of the included components. In case of large-scale energy supply units, among others
delivery payments (incl. packaging and insurance), labour payments for fitting (incl.
insurace and start-up), construction payments (incl. building, foundation, ...), payments
for lot of land, payments for monitoring equipment (e.g. meters), planning payments,
payments for approval procedure, payments for resource storage, payments for
connection to district heating system can be included. In order to enable the
comparability between energy supply units, the same components have to be included.
Therefore, the components included can be specified in detail in the data collection
sheets. Furthermore, investments are related to the maximum energy output of the
energy supply unit (e.g. electrical capacity, heating capacity, cooling capacity) in order to

improve the comparability.
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Unit: €/kW (installed or peak)

Note: In the following, a large-scale energy supply unit encompasses in addition to
the production plant as well the corresponding distribution, e.g. the district heating
network and the domestic delivery station in case of district heating. The system
boundaries on the output side of the building-integrated energy supply unit

correspond to the interface to the primary heating circuit.

For a deeper analysis the corresponding distribution can be excluded from the

consideration.

* K %

* %

* oy ke

. | <,

I SECY Cap

s,EC

| cect Specific investment for energy supply unit s regarding the output of energy
W ELL

carrier EC (type IO at the plant (!)); construction in year t;; investment is
discounted to year t; [€/kW]
| st Investment for energy supply unit s; construction in year t;; investment is
discounted to year t; [€]
Cap e Capacity of energy supply unit s regarding the output of energy carrier EC
S,

(type IO at the plant (1)) [kW]

Large-scale enerqy supply units

sy Investment for energy supply unit s (incl. the corresponding distribution);

construction in year t;; investment is discounted to year t; [€]
In case of district heating/cooling the investments for the "“plant”, the district
heating/cooling network (excl. delivery stations) and the domestic delivery stations are

determined separately and summed up.

Building-integrated energy supply units in case of new constructions

| st Investment for energy supply unit s; construction in year t;; investment is

discounted to year t; [€]

Building-integrated energy supply units in case of refurbishments
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st Investment for energy supply unit s; construction in year t;; investment is

discounted to year t; [€]

Reference unit EC=heat/electricity/cold (type 10)

Note: Figures of the reference energy supply units are calculated in an analogous way to
the demonstration energy supply units. The corresponding figures are flagged with

s=REF instead of s.

1.4.1.1.4 Set of large-scale units [BA1_4]

Description: Cf. large-scale or building-integrated energy supply unit
Unit: €/kW (installed or peak)

I Sty = z I Sty
s

|Stl Investment for set S of large-scale units; construction start in year t;;

construction end in year t,; investment is discounted to year t; [€]

| st Investment for energy supply unit s; construction in year t;; investment is

discounted to year t; [€]

_ 2,
I - sl
SECY ZCaps e
1S '

|_s o Specific investment for set S of large-scale units regarding the output of
EL

energy carrier EC (type IO at the plant (!)); construction in year t;;
investment is discounted to year t; [€/kW]
| st Investment for energy supply unit s; construction in year t;; investment is
i
discounted to year t; [€]
Cap e Capacity of energy supply unit s regarding the output of energy carrier EC
S,

(type IO at the plant (1)) [kW]

1.4.1.2 Grants (CONCERTO and other grants) [BA2]

Description: The (here: investment-related) grant is defined as the part of the

investment that is granted by a grant provider.
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Individual buildings
Unit: €/m2, %

Set of buildings
Unit: €/m2, %

Large-scale or building-integrated energy supply units
Unit: €/kW, %

Set of large-scale units
Unit: €/kW, %

1.4.1.2.1 Individual building [BA2_1]

— _1G,
IGi,tl Cap.

|G|it Specific investment grants for building i discounted to year t; [€/m?2]
|C;i | Investment grants for building i discounted to year t; [€]
Capi Floor area of building i [m?2]

1G,.=CIG,*OIG,

|(3i'tl Investment grants for building i discounted to year t; [€]

Cl (3i'tl CONCERTO investment grants for building i discounted to year t; [€]
Ol thl Other investment grants for building i discounted to year t; [€]

t year of construction start of building i [-]

Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; iz=RH-PC
IGil,t1=2005: 10794

I Gz,t1=2005: 12937
I G3,t1=2005: 12047
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1.4.1.2.2 Set of buildings [BA2_2]

— _IG.
IGi,t1 anp,

iol

IGIt Specific investment grants for set I of buildings discounted to year t;
i
[€/m2]
|G| . Investment grants for set I of buildings discounted to year t; [€]
W
Cap Floor area of building i [m?2]
|

IG,=XIG,

|G| . Investment grants for set I of buildings discounted to year t; [€]
W
|(3it Investment grants for building i discounted to year t; [€]
o
ts Year of construction start of building i [-]

1.4.1.2.3 Large-scale or building-integrated energy supply unit
[BA2_3]

— _ G,
I Gs,EC,tl - Cap

s,EC
|G ot Specific investment grants for energy supply unit s regarding the output of
S,ECY

energy carrier EC (type IO at the plant (1)) discounted to year t; [€/kW]

|(3St Investment grants for energy supply unit s discounted to year t; [€]
i

Cap

e Capacity of energy supply unit s regarding the output of energy carrier EC
S,

(type 10 at the plant (1)) [kW]

|G, =CIG,, *OIG,,
|C;S’tl Investment grants for energy supply unit s discounted to year t; [€]

Cl C;st CONCERTO investment grants for energy supply unit s discounted to year
ity

**

t; [€]
O| (_;.S’tl Other investment grants for energy supply unit s discounted to year t; [€]
ty year of construction start of energy supply unit s [-]
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1.4.1.2.1 Set of large-scale units [BA2_4]

— _ 1Gs,
I GS,ECM - z Caps,Ec

|(3$ECt Specific investment grants for set S of large-scale units regarding the
’ 1

output of energy carrier EC (type IO at the plant (!)) discounted to year t;

[€/kW]
IGSt Investment grants for set I of large-scale units discounted to year t; [€]
i
Cap e Capacity of energy supply unit s regarding the output of energy carrier EC
S,

(type IO at the plant (1)) [kW]

I (-;S,t1 = Z | (35,t1
S

IGSt Investment grants for set I of large-scale units discounted to year t; [€]
iy

|C;St Investment grants for energy supply unit s discounted to year t; [€]
i

1.4.2 Total annual costs, sum of discounted total annual costs and
annuity [BB1-BB5]

References:

« VDI 2067 - Part 1. (2000) Economic efficiency of building installations -
Fundamentals and economic calculation Economic efficiency of building
installations.

« VDI 6025. (1996) Economic calculations for capital goods and plants.

« DIN EN 15459:2007. Energy performance of buildings - Economic evaluation
procedure for energy systems in buildings.

« DIN 18960:2008-02. (2008). User costs of buildings.

Relation of cash-flows and costs: It is assumed that - apart from capital-related costs
and revenues - revenues and costs coincide with cash-flows from a time perspective.
Concerning capital-related costs and revenues it is assumed that investments and grants
cause a single cash-flow at the beginning of the construction works. Other capital-related

costs and revenues (e.g. repairs) coincide with cash-flows from a time perspective.

1.4.2.1 Total annual costs [BB1]

Description: The total annual costs are defined as sum of capital-related annual costs,

requirement-related costs, operation-related costs and other costs. These costs (can)
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vary for each year. Capital-related costs encompass depreciation, interests and repairs
caused by the investment. Requirement-related costs include power costs, auxiliary
power costs, fuel costs, costs for operating resources and in some cases external costs.
Operation-related costs include among other things the costs of using the installation and
costs of servicing and inspection. Other costs include costs of insurance, general output,
uncollected taxes etc. The total annual costs are related to the considered interval of
time (year). To make different objects comparable the same types of costs have

to be included in the calculation.

Unit: €/a

1.4.2.1.1 Individual building [BB1_1]

ATC..= ACRC.*ARRC..+* AORC,.* AOC,.* AEC,.

ATC“, Total annual costs of building i in year t’ based on data of year t [€/a]
ACRC, Annual capital-related costs of building i in year t’ [€/a]

ARRCH Annual requirement-related costs of building i in year t' based on energy
flows of year t [€/a]

AORCn Annual operation-related costs of building i in year t’ based on data of year
t [€/a]

AOC,, Annual other costs of building i in year t’ based on data of year t [€/a]

AEC.. Annual external costs of building i in year t’ based on data of year t [€/a]

Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; i3=RH-PC; constant energy

prices

ATC, (2010 = 61000+ 16180= 77180
ATC, . = 61000+ 17326= 78326
ATC _aer - = 5919+ 23842= 82961
ATC,, =118964+ 19118=138082
ATC, e, =116710+ 26308=143018
ATC, . =137236+ 22054=152290

ATC, _er =134979+ 30349=165328
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Reference building

Note: Figures of the reference buildings are calculated in an analogous way to the

demonstration buildings. The corresponding figures are flagged with i=REF instead of i.

1.4.2.1.2 Set of buildings [BB1_2]
ATC, =L ATC.

ATC| O Total annual costs of set I of buildings in year t’ based on data of year (t)
[€/a]

ATC“, Total annual costs of building i in year t' based on data of year t [€/a]

Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)

1.4.2.1.3 Large-scale or building-integrated energy supply units
[BB1_3]

ATC...= ACRC.*ARRC,,* AORC,.+* AOC...* AEC..,

ATQM. Total annual costs of energy supply unit s in year t’ based on data of year t
[€/a]

ACRQI Annual capital-related costs of energy supply unit s in year t’ [€/a]

ARRC:SH Annual requirement-related costs of energy supply unit s in year t’ based
on energy flows of year t [€/a]

AORCH Annual operation-related costs of energy supply unit s in year t’ based on
data of year t [€/a]

AOQM, Annual other costs of energy supply unit s in year t’ based on data of year t
[€/a]

AEQM. Annual external costs of energy supply unit s in year t’ based on data of

year t [€/a]

Reference unit EC=heat/electricity/cold (type P)

Note: Figures of the reference energy supply units are calculated in an analogous way to
the demonstration energy supply units. The corresponding figures are flagged with

s=REF instead of s.
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1.4.2.1.4 Set of large-scale units [BB1_4]

ATC .= L ATC...

ATCS(t)t, Total annual costs of set S of energy supply units in year t' based on data of

year (t) [€/a]

ATQ“. Total annual costs of energy supply unit s in year t’ based on data of year t

[€/a]
Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)

1.4.2.2 Sum of discounted total annual costs [BB2]

Description: The sum of discounted total annual costs is calculated over a period of
time. The latter can be determined by the time of initial operation of the building (after
the construction or after the refurbishment) or the energy supply unit and the calculated

service life.

1.4.2.2.1 Individual buildings [BB2 1]

In order to enable the comparability between buildings, the sum of discounted total
annual costs is related to the size of the building (e.g. gross floor area or net floor area,
heated floor area).

Unit: €/m2

t,+ELy; -1

S @)t ATC,)
Cap

Sr(:m . Sum of discounted total annual costs of building i based on annual data of
Lilotel

STC e,

year t, with construction start in t;, construction end in year t, and discount

base in year ty; [€/m2]

ATC“, Total annual costs of building i in year t’ based on data of year t [€/a]

Ca_p Floor area of building i [m?2]
1
EL[” Expected lifetime of a building of the same type as i [a]
ty Year of construction start of building i
t> Year of construction end of building i
r Interest rate for calculations [-]
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1.4.2.2.2 Set of buildings [BB2_2]

In order to enable the comparability between sets of buildings, the sum of discounted
total annual costs is related to the size of the buildings (e.g. gross floor area or net floor
area, heated floor area).

Unit: €/m?2

___ XSIC,,.. Cap
S-I-Ci,t,to,tl,tz B Z:(:apI

il

STC| Ot Sum of discounted total annual costs of building i based on annual
\Uhloly)ila

data of year (t), with construction start in (t;), construction end in

year (t;) and discount base in year ty [€/m?2]

SI'C-H . Sum of discounted total annual costs of building i based on annual
Itosto
data of year t, with construction start in t;, construction end in year
t, and discount base in year ty [€/m?2]
Ca_p Floor area of building i [m?2]
1

Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)

1.4.2.2.3 Large-scale or building-integrated energy supply units
[BB2_3]

In order to enable the comparability between energy supply units, the sum of discounted
total annual costs is related to the energy output of the energy supply unit (e.g.
electricity, heat, cold).

Unit: €/kWh

Outecs” EX:ec
Z (OUtEC st i EX S’EC')

SI-CS,EC,UO - EL[ s]*OUtEc,s,t

*SIC
st

STC ot :Sum of discounted total annual costs of energy supply unit s for the
S,EC LY

production of the output of energy carrier EC (type I0) based on data of
year t and with discount base in year ty, [€/kWh]
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S| CStt Sum of discounted total annual costs of energy supply unit s over the
Ll

expected-lifetime based on data of year t and with discount base in year tg
[€]
EXSEC Exergy factor for the output of energy carrier EC (type I0) from energy

supply unit s [kWh/kWh]
Out..., Output (>0) energy flow of energy carrier (or source) EC (type IO) from

energy supply unit s in year t [kWh/a]
EL[S] Expected lifetime of energy supply units of the same type as s [a]

Sub-formula:
Unit: €

t,+ELg tety
STC...= 2 @/ @+r) " ATC..)

S| Cstt Sum of discounted total annual costs of energy supply unit s over the
bilg

expected-lifetime based on data of year t and with discount base in year t,
[€]

ATQ“. Total annual costs of energy supply unit s in year t’ based on data of year t

[€/a]
ty year of construction start of energy supply unit s
t year of construction end of energy supply unit s
r Interest rate for calculations [-]

Reference unit EC=heat/electricity/cold (type P

Note: Figures of the reference energy supply units are calculated in an analogous way to
the demonstration energy supply units. The corresponding figures are flagged with
s=REF instead of s.

1.4.2.2.4 Set of large-scale units [BB2_4]

In order to enable the comparability between sets of large-scale units, the sum of
discounted total annual costs is related to the energy output of the energy supply unit

(e.g. electricity, heat, cold).

Unit: €/kWh
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___ 2STCus:," ELs" Ot
SI_CS'EC’(t)'tO ) é EL[s]* OutEc,s,t

SrCS . Sum of discounted total annual costs of set S of energy supply units for the
=)l

production of the output of energy carrier EC (type I0) based on data of
year (t) and with discount base in year ty [€/kWh]

STC o :Sum of discounted total annual costs of energy supply unit s for the
S,EC L

production of the output of energy carrier EC (type I0) based on data of
year t and with discount base in year tg [€/kWh]

OUtEcSt Output (>0) energy flow of energy carrier (or source) EC (type I0) from
energy supply unit s in year t [kWh/a]

EL[51 Expected lifetime of energy supply units of the same type as s [a]

Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)

1.4.2.3 Annuity of total annual costs [BB3]

Description: The annuity of the total annual costs is defined here as annuity that
corresponds to the sum of discounted total annual costs. Thereby, sum of discounted
total annual costs and annuity are based on the same period of time. Thus, the annuity

represents the “average” of the total annual costs.

1.4.2.3.1 Individual building [BB3_1]
Unit: €/(m2 a)

tp+EL;; -1

> 0/(1+r)" ATC.L)
ELi;*Cap

TC-“ . Annuity of total annual costs of building i based on annual data of year t, with
1ttty ts

TCi oty

construction start in t;, construction end in year t, and discount base in year
to [€/(m2 a)]

ATC“. Total annual costs of building i in year t’ based on data of year t [€/a]

Capi Floor area of building i [m?2]

EL[” Expected lifetime of a building of the same type as i [a]

t; Year of construction start of building i
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t> Year of construction end of building i

r Interest rate for calculations [-]

Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; i3=RH-PC; constant energy

prices
EEs £ 2005
_ t;()gl/ 1+ 005) 77180)
TCil,t:201Qto:200511:200512:2006 B 40 *1605 = 2063
P £ 2005

_ t%lm(sl/ (1+005) " *78326)
TCil,t0=2005tl:2005t2:2006 h 40 *1605 = 2093

Eas £ 2005
. %09/ (L+ 005) ™" *82961)
TCilzREF to=2005, =2005t,=2006 40 *1605 = 2217

e £ 2005

. t;f/ (1+005) ~ *138082
TCi2,tO:2005t1:2007,12:2008 - 40 *1771 = 3034

e £ 2005
__ 3.0/(1+0085) 143019
TCiZ:REF h=2005t, =2007,,=2008 40 *1771 = 3142

£ £ 2005
__ t'_;og/ (1+005 "~ *152290 o
TCiS,tO=2005t1:2007,t2:2008: 2047 p— =
> @/ (1+005) 165328
40* t'=2008
40 * 2043

ey £ 2005
- t;(}g/ (1+005) 165329
TCi3:REF to=2005,=2007,=2008 40 * 2043 = 3149

Reference building

Note: Figures of the reference buildings are calculated in an analogous way to the

demonstration buildings. The corresponding figures are flagged with i=REF instead of i.
1.4.2.3.2 Set of buildings [BB3_2]
Unit: €/(m2 a)

S %:ﬁi Lttt : Cap|
TC| J() 20, (). (t2) = Z Cap

iol
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TCI,(t).to,(tl),(tz) Annuity of total annual costs of set I of buildings based on annual

data of the year (t), with construction start in (t;), construction end

in year (t,) and discount base in year ty [€/(m2 a)]

TC-n . Annuity of total annual costs of building i based on annual data of
1ttty ts
year t, with construction start in t;, construction end in year t, and
discount base in year ty [€/(m?2 a)]
Cap Floor area of building i [m?2]
I

Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)

1.4.2.3.3 Large-scale or building-integrated energy supply units
[BB3_3]
Unit: €/a

Not required as the interpretation of this figure would be difficult.

1.4.2.3.4 Set of large-scale units [BB3_4]
Unit: €/a

Not required as the interpretation of this figure would be difficult.

1.4.2.4 Capital-related annual costs [BC1]

\

‘In this case, the investments in operational system parts and the associated
components (see Table Al) are to be determined, e.g. from economic calculations or
tender documents, and subdivided by system part into Tables A2 to A4, in order to be
able to use the values listed there for the calculated service life and repair costs.” [VDI
2067]

Examples: Installation components, e.g. heat generators, radiators, fans, driving
motors etc., Structural installations, e.g. technical centres and chimneys, Sound- and

heat-proofing measures, Connection costs, Repairs [VDI 2067]

1.4.2.4.1 Individual building [BC1_1]

(l+ r)E'-m * .\
(L+r)"0 -1

ACRC.,. =1, (@)=

drepair,t' * frepair,[i]);t':tz,---,tz + EL[i]

ACRC, Annual capital-related costs of building i in year t’ [€/a]

**

| - Investment for building i discounted to year t;
i
ty Year of construction start of building i
t> Year of construction end of building i
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E|_[i] Expected lifetime of a building of the same type as i [a]
frepajr'[i] Factor for repairs as share of the investment per year [1/a]
O epeir ¢ Price-index for repair payments in year t' [-]; Oy, =1

r Interest rate for calculations [-]

Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; i3=RH-PC; constant energy
prices

(L+ 005)* *005
@+ 005" -1

ACRC, , = 1000000* ((1+ 005)** 2% ) = 1000000 * 0061= 61000

ACRC, _re: . =969161*0061= 59119
ACRC, . = 1959236 *0061=118964
ACRC, e = 1913272*0061=116710
ACRC, . = 2249764*0061=137236

ACRC, s = 2212771* 0061134979

* %

1.4.2.4.2 Set of buildings [BC1_2]

ACRC,.=X ACRC.

ACRC. Annual capital-related costs of set I of buildings in year t' [€/a]

ACRC, Annual capital-related costs of building i in year t' [€/a]

1.4.2.4.3 Large-scale or building-integrated energy supply unit
[BC1_3]

—_ * N\t % (l+i)ELIS] *i * .I: [
ACRCs,t' = sty (@+i) m"‘ t'=t,,...t, + ELg

repair ,t' repair,[s]);

ACRQI Annual capital-related costs of energy supply unit s in year t’ [€/a]

| sty Investment for energy supply unit s discounted to year t;

ty Year of construction start of energy supply unit s
t Year of construction end of energy supply unit s
EL[S] Expected lifetime of energy supply units of the same type as s [a]
frepair‘[s] Factor for repairs as share of the investment per year [1/a]
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O epeir ¢ Price-index for repair payments in year t' [-]; d 1

repair.,ty =
1.4.2.4.4 Large-scale units [BC1_4]

ACRC..=X ACRC..

ACRQt Annual capital-related costs of set S of energy supply units in year t’' [€/a]

ACRQI Annual capital-related costs of energy supply unit s in year t’ [€/a]

1.4.2.5 Requirement-related costs (e.g. energy supply costs) [BC2]

Examples: Power costs (basic and kilowatt hour rates), Auxiliary power costs, Fuel
costs (lubricants, additives, chemical etc.) [VDI 2067]

1.4.2.5.1 Individual building [BC2_1]

AAL d iremert t'
ARRC| o = (Z Z ( pEc,i ,t* I nECvAAvi ,t) * ANERRC ‘t) ’ drequIr
EC AA=AAL requiremert t
ARRCu Annual requirement-related costs of building i in year t' based on

energy flows of year t [€/a]

||’]EC’AA’Lt Input (>0) energy flow into building i for application area AA in year
t regarding energy carrier (or source) EC (type B) [kWh/a]

pEcyi’t Price of energy carrier (or source) EC (type I0) entering building i in
year t [€/kWh]

ANERRC. Annual non-energy-requirement-related costs of building i in year t

[€/a]
drequiremem,t‘ Index for requirement(consumption)-related costs in year t' [-];
drequiren‘ert,t0 =1

Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; i3=RH-PC; constant energy

prices

ARRC, i = O61395*007+ 20544* 007+ 33384*024) = 16180
ARRC, = B%80*007+ 200625* 007+ 40125*024) = 17326
ARRC, s = (144450%007+ 200625* 007+ 51360*024) = 23842

ARRC, , = 09176*007+221375*007+ 44275*024) = 19118
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ARRC, . . = 159390*007+221375* 007 + 56672*025) = 26308
ARRC, , = (14408*007+ 255375* 007+ 51075* 024) = 22054

ARRC, - = (83870* 007+ 255375* 007+ 65376 024) = 30349

1.4.2.5.2 Set of buildings [BC2_2]

ARRC, =X ARRC...

ARRC, oo Annual requirement-related costs of set I of buildings in year t’ based on

energy flows of year (t) [€/a]
ARRC,. Annual requirement-related costs of building i in year t’ based on energy

flows of year t [€/a]
Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)

1.4.2.5.3 Large-scale or building-integrated energy supply unit
[BC2_3]

ARRC...=(Z(P,...* INe.)* ANERRC,) * 5"
EC requiremert t

ARRQH Annual requirement-related costs of energy supply unit s in year t’
based on energy flows of year t [€/a]

||"]EC‘S‘t Input (>0) energy flow of energy carrier (or source) EC (type I0)
into energy supply unit s in year t [kKWh/a]

pEC’SYt Price of energy carrier (or source) EC (type IO) entering energy
supply unit s in year t [€/kWh]

,A\NERRC;t Annual non-energy-requirement-related costs of energy supply unit
s in year t [€/a]

d

requiremen 1 Index for requirement(consumption)-related costs in year t' [-];

d =1

requiremert ty

1.4.2.5.4 Set of large-scale units [BC2_4]

ARRC. =2 ARRC...
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ARRC. ¢ Annual requirement-related costs of set S of energy supply units in year t’

based on energy flows of year (t) [€/a]

ARRC.,,, Annual requirement-related costs of energy supply unit s in year t’ based

on energy flows of year t [€/a]
Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)

1.4.2.6 Operation-related costs (e.g. maintenance, staff) [BC3]

“The operation-related costs include among other things the costs of using the

installation and costs of servicing and inspection, see also Table Al1.” [VDI 2067]

Examples: Operation, Cleaning, Servicing, Inspection [VDI 2067]

1.4.2.6.1 Individual building [BC3_1]
AORC, = AORC,* S
operation;t
AORCn Annual operation-related costs of building i in year t’ based on data of year
t [€/a]
,A\C)R(_:t Annual operation-related costs of building i in year t [€/a]

d

operationt’ index for operation-related costs in year t' [-]; doperatiomo =1

Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; is=RH-PC

AORC,, =0

1.4.2.6.2 Set of buildings [BC3_2]
AORC, =2 AORC...

iol
AORC. '(t)’t,AnnuaI operation-related costs of set I of buildings in year t' based on
energy flows of year (t) [€/a]
AORCH Annual operation-related costs of building i in year t’ based on data of year
t [€/a]

Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)

*
*
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1.4.2.6.3 Large-scale or building-integrated energy supply unit
[BC3_3]

AORC,,. = AOR 3L

operation,t
AORC“. Annual operation-related costs of energy supply unit s in year t’ based on
data of year t [€/a]

AORQt Annual operation-related costs of energy supply unit s in year t [€/a]

d

operationt’ index for operation-related costs in year t' [-]; doperationto =1

1.4.2.6.4 Set of large-scale units [BC3_4]
AORCS,(t),t‘ = é AORCs,t,t'

AORC| (m,AnnuaI operation-related costs of set S of energy supply units in year t’
based on energy flows of year (t) [€/a]
AORCH, Annual operation-related costs of energy supply unit s in year t’ based on

data of year t [€/a]
Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)

1.4.2.7 Other Costs [BC4]

“These include costs of insurance, general output, uncollected taxes, shared
administration costs and profits, in so far as these can be calculated in from the heat
supplier, see also Table Al1.” [VDI 2067]

Examples: Insurance, Taxes, General effort, Shared administration costs, Profit and

loss [VDI 2067]

1.4.2.7.1 Individual building [BC4_1]

AOC,.= AOC,* ==*

other t

AOC,, Annual other costs of building i in year t’ based on data of year t [€/a]

AOC. Annual other costs of building i in year t [€/a]

d

other ¢ index for other costs in year t' [-]; dother’tO =1

Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; iz=RH-PC
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AOC,t,t' = 0

1.4.2.7.2 Set of buildings [BC4_2]

AOC, =2 AOC...

,A\(:)(:| O Annual other costs of set I of buildings in year t' based on energy flows of
year (t) [€/a]

AOCM. Annual other costs of building i in year t’ based on data of year t [€/a]

Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)

1.4.2.7.3 Large-scale or building-integrated energy supply unit
[BC4_3]

AOC...= AOC,,* Sus

dother,t
AOQM. Annual other costs of energy supply unit s in year t' based on data of year t
[€/a]
AOQt Annual other costs of energy supply unit s in year t [€/a]

o I index for other costs in year t' [-]; Uype, =1

1.4.2.7.4 Set of large-scale units [BC4_4]

AOC. =X AOC...

AOCS(m, Annual other costs of set S of energy supply units in year t' based on
energy flows of year (t) [€/a]
AOQ”. Annual other costs of energy supply unit s in year t’ based on data of year t

[€/a]
Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)

1.4.2.8 External costs [BC5]

References:

« Umweltbundesamt. (2007) Okonomische Bewertung von Umweltschidden -

Methodenkonvention zur Schatzung externer Umweltkosten.
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1.4.2.8.1 Individual building [BC5_1]
AEC| Lt = (EM i,M=C02equ.,t* EXv =COzequ. t' + EM i,M=3)2,t* EXv =S0,.t' + EM i,M=NOX,t* EXv =NO, '
+ EM i,M=PM 10,t* €Xm=pm 10 + EM i,M =PM 2.5,t'* EXm=pu 2-53') ¥ Cap|

AEC“. Annual external costs of building i in year t’ based on data of year t [€/a]

EM ... Emissions of material M by building i based on annual data of year t [t/(m?2

a)l
Xy ¢ External costs of emissions of material M in year t’ [€/t]
Cap Floor area of building i [m?2]
I

1.4.2.8.2 Set of buildings [BC5_2]

AEC| L)t = z AECi,t,t‘

iol
AEC| or Annual external costs of set I of buildings in year t’ based on data of year
(t) [€/a]
AEC“. Annual external costs of building i in year t’ based on data of year t [€/a]
Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)

1.4.2.8.3 Large-scale or building-integrated energy supply unit
[BC5_3]

AECs,t,t' = EM S,Mzcozequ.,t* EXv =COsequ. ' + EM s,M=SOz,t* EXw =80, .t + EM S,M=NOx,t* exMzNOx»t'
+ EM s,M=PM 10,t* EXm=pm 101 + EM s,M=PM 2.5,t'* EXw=pm 251

AEQ”, Annual external costs of energy supply unit s in year t’ based on data of

year t [€/a]
EM ot Emissions of material M by energy supply unit s in year t [t/a]

Xy ¢ External costs of emissions of material M in year t’ [€/t]

1.4.2.8.4 Set of large-scale units [BC5_4]

AEC.,. = ; AEC...

AECS(m, Annual external costs of set S of energy supply units in year t’ based on

data of year (t) [€/a]
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AEQ“. Annual external costs of energy supply unit s in year t’ based on data of

year t [€/a]

1.4.3 Total annual revenues, sum of discounted annual revenues
and annuity [BD1-BD3]

References:
« VDI 2067 - Part 1. (2000) Economic efficiency of building installations -
Fundamentals and economic calculation Economic efficiency of building
installations.

+ VDI 6025. (1996) Economic calculations for capital goods and plants.

Relation of cash-flows and revenues: It is assumed that - apart from capital-related
costs and revenues - revenues and costs coincide with cash-flows from a time
perspective. Concerning capital-related costs and revenues it is assumed that
investments and grants cause a single cash-flow at the beginning of the construction
works. Other capital-related costs and revenues (e.g. repairs) coincide with cash-flows

from a time perspective.

1.4.3.1 Total annual revenues [BD1]

Description: The total annual revenues are defined as sum of capital-related revenues,
requirement-related revenues, operation-related revenues and other revenues. These
revenues (can) vary for each year. Capital-related revenues encompass temporally
distributed investment-related grants. Requirement-related revenues include sales
revenues and grants for electricity, heat, cold and other. Operation-related revenues and
other revenues are in this context of minor importance. The total annual revenues are

related to the considered interval of time (year).

Unit: €/a

The calculation procedure is not described here, as the interpretation of these non-
aggregated total annual revenues is difficult and the total annual revenues are not
required for the calculation of other indicators. Instead, the sum of discounted annual
revenues is calculated directly without using the total annual revenues as intermediate

step.

For the calculation of other indicators the total annual revenues are split into grant
revenues, energy-sales revenues and non-grant-non-energy-sales revenues. For these

revenues, the sum of discounted annual revenues and the annuity are calculated.
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1.4.3.2 Sum of discounted annual revenues [BD2]

Description: The sum of discounted annual revenues is calculated over a period of time.
The latter can be determined by the time of initial operation of the building (after the
construction or after the refurbishment) or the energy supply unit and the calculated
service life.

Unit: €, €/kWh

1.4.3.2.1 Individual buildings [BD2_1]

1.4.3.2.1.1 Total revenues [BD2_1_1]

S-I_R,t,to = ER,,EI.I,'[O + $R,t,to,spec. + s\IGNER,t,tO

STR‘.“O Sum of discounted total annual revenues of building i based on
data of year t and with discount base in year t; [€]

SERHMO Sum of discounted annual energy-sales revenues of building i
based on data of year t and with discount base in year ty [€]

g_;RMO Sum of discounted annual grant revenues of building i over the

expected-lifetime based on data of year t and with discount base

in year ty [€]
SNGNER,, Sum of discounted annual non-energy-sales non-grant revenues of
o
building i based on data of year t and with discount base in year t,

[€]

1.4.3.2.1.2 Grant revenues [BD2_1_2]

t+Elp; t-t,
SGR,., = 2 @ (@+1) " (ACRR + ARRGR,,.)
%RMO Sum of discounted annual grant revenues of building i over the expected-

lifetime based on data of year t and with discount base in year t; [€]

,Q(:RRt Annual capital-related revenues of building i in year t’ [€/a]

ARRGR, Annual requirement-related grant revenues of building i in year t' based

on energy flows of year t [€/a]
ty Year of construction end of building i

r Interest rate for calculations [-]

Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; i3=RH-PC; constant energy
prices; assumed interest rate of 5%
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$Rl,t=2010t0=2005: 225(1/ (1+ 005)t % 658 = 11298

t =2006

Et t =2005
SGR.2005= .0 (1+ 005) “* 659 = 11298
t'=2006
% R1=REF ,t0=2005: 0

2047

$R2,t0=2005: Z (]/ (1+ Oloat'—zoos* 658 = 12282
$R2=REF,tO=2005: O

2047

GR,yoos= 2.0 (L+005) 659 = 12202

t'=200

% \,=REF t,=2005 0

04
0

1.4.3.2.1.3 Non-grant non-energy-sales revenues [BD2_1_3]

to+EL

SNGNER.,= > ¢/ (L+1) "*(ARRNGNER; v+ AORR _+ AOR, )

SNGNER,, Sum of discounted annual non-grant non-energy-sales revenues of
o

building i based on data of year t and with discount base in year t,

[€]

ARRNGNER), Annual requirement-related non-grant non-energy-sales revenues
of building i in year t’ based on energy flows of year t [€/a]

AORR.. Annual operation-related revenues of building i in year t’ based on
data of year t [€/a]

AORM, Annual other revenues of energy supply unit s in year t’ based on

data of year t [€/a]

EL[” Expected lifetime of a building of the same type as i [a]
t Year of construction end of energy supply unit s
r Interest rate for calculations [-]

Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; is=RH-PC; based on assumptions

because of lacking data.

NGNER,;, ey =0
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1.4.3.2.1.4 Energy-sales revenues [BD2_1_4]
L¥EY;

SFR..= 2 @ @1+r) "  ARRER,.)

t'=t
SERd ot Sum of discounted annual energy-sales revenues of building i based on
1=labito

data of year t and with discount base in year t; [€]
ARRERM, Annual requirement-related energy-sales revenues of building i in year t’
based on energy flows of year t [€/a]

t Year of construction end of energy supply unit s

r Interest rate for calculations [-]

Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; is=RH-PC; based on assumptions
because of lacking data.

ER,d.,t,to =0

1.4.3.2.2 Set of buildings [BD2_2]

1.4.3.2.2.1 Total revenues [BD2_2_1]
STR . =2 STR..

S| R oy Sum of discounted total annual revenues of set I of buildings based on data
A\l

of year (t) and with discount base in year ty [€]

S| Rm Sum of discounted total annual revenues of building i based on data of year
9t0

t and with discount base in year ty [€]

1.4.3.2.2.2 Grant revenues [BD2_2_2]

$R| (0.t = %‘4 $Ri,tvto

%R O Sum of discounted annual grant revenues of set I of buildings over the
\Uhlo

expected-lifetime based on data of year (t) and with discount base in year tg
[€]

g_;Rtt Sum of discounted annual grant revenues of building i over the expected-
Llg

lifetime based on data of year t and with discount base in year t; [€]

1.4.3.2.2.3 Non-grant non-energy-sales revenues [BD2_2_3]

SNGNER ., =X SNGNER..,
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ANGNER @, Sum of discounted annual non-grant non-energy-sales revenues of
AN

set I of buildings based on data of year (t) and with discount base in

year ty [€]
SNGNER,, Sum of discounted annual non-grant non-energy-sales revenues of
"Lilo
building i based on data of year t and with discount base in year tg

[€]

1.4.3.2.2.4 Energy-sales revenues [BD2_2_4]

$R| L)t = ; $Rj,el.,t,to

SER o0 Sum of discounted annual energy-sales revenues of set I of buildings
<Lt

based on data of year (t) and with discount base in year t; [€]

SERd it Sum of discounted annual energy-sales revenues of building i based on
sl bl

data of year t and with discount base in year t; [€]

1.4.3.2.3 Large-scale or building-integrated energy supply units
[BD2_3]

In order to enable the comparability between energy supply units, the sum of discounted
annual revenues is related to the energy output of the energy supply unit (e.g.

electricity, heat, cold).

Unit: €/kWh
1.4.3.2.3.1 Total revenues [BD2_3_1]

STRci. = FEReci. * SCR et NGNER ..,

S]'R it Sum of discounted total annual revenues of energy supply unit s for
=Ll
the production of the output of energy carrier EC (type I0) based on
data of year t and with discount base in year ty [€/kWh]
SER;Ecn Sum of discounted energy-sales revenues of energy supply unit s
=i
for the production of the output of energy carrier EC (type I0)
based on data of year t and with discount base in year ty [€/kWh]
g_;RsEc“ Sum of discounted grant revenues of energy supply unit s for the
Bl

production of the output of energy carrier EC (type IO) based on
data of year t and with discount base in year ty [€/kWh]
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S\lGNEREcn Total non-grant non-energy-sales revenues of energy supply unit s
Bl

for the production of the output of energy carrier EC (type I0)
based on data of year t and with discount base in year ty [€/kWh]

1.4.3.2.3.2 Grant revenues [BD2_3_2]

prp— — EC'
GReci, ~

R,

% Rs,t o

EX:ec

O UtEC,s,t

EL[ s]

Outecs.* EXec
> (Out_._ * EX.e)

ELg*Out_

* $Rs,t,t0

Sum of discounted grant revenues of energy supply unit s for the

production of the output of energy carrier EC (type I0) based on data of
year t and with discount base in year ty [€/kWh]

Sum of discounted grant revenues of energy supply unit s over the

expected-lifetime based on data of year t and with discount base in year t,
[€]

exergy factor for the output of energy carrier EC (type I0) from energy
supply unit s [kWh/kWh]
output (>0) energy flow of energy carrier (or source) EC (type I0) from

energy supply unit s in year t [kWh/a]

Expected lifetime of energy supply units of the same type as s [a]

Sub-formula:

Unit: €

GR.., =

% Rs,t o

ACRR,

> 0/@+r) " (ACRR,, * ARRGR,..)

Sum of discounted grant revenues of energy supply unit s over the

expected-lifetime based on data of year t and with discount base in year
to [€]

Annual capital-related revenues of energy supply unit s in year t’ [€/a]

ARRGR,, Annual requirement-related grant revenues of energy supply unit s in

year t’ based on energy flows of year t [€/a]

EL[S] Expected lifetime of energy supply units of the same type as s [a]
t year of construction end of energy supply unit s
: _ 82 STEINBEIS-
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Interest rate for calculations [-]

1.4.3.2.3.3 Non-grant non-energy-sales revenues [BD2_3_3]

INGNER ., =

Out EC,st * EX s,EC
>.(Out_._."EX.cc)

ELjg*Out_

"SNGNER,,,,

S\IGNERECH Sum of discounted non-grant non-energy-sales revenues of energy
=Ll

NGNER,,,

EXe
OUtEC,s,t

EL

Sub-formula:

Unit: €

NGNER.,,, =

NGNER,,,

supply unit s for the production of the output of energy carrier EC
(type I0) based on data of year t and with discount base in year t,
[€/kWh]

Sum of discounted non-grant non-energy-sales revenues of energy

supply unit s over the expected-lifetime based on data of year t and

with discount base in year ty [€]

exergy factor for the output of energy carrier EC (type IO) from
energy supply unit s [kWh/kWh]
output (>0) energy flow of energy carrier (or source) EC (type IO)

from energy supply unit s in year t [kWh/a]

Expected lifetime of energy supply units of the same type as s [a]

ty+EL

z @/ (@+r) "< (ARRNGNERs; ¢+ AORR _+ AOR,,)

Sum of discounted non-grant non-energy-sales revenues of

energy supply unit s over the expected-lifetime based on data of

year t and with discount base in year tg [€]

ARRNGNER), Annual  requirement-related  non-grant  non-energy-sales

AORR..

revenues of energy supply unit s in year t’ based on energy flows
of year t [€/a]

Annual operation-related revenues of energy supply unit s in year

t’ based on data of year t [€/a]
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AOR,’[,’['

EL[ s]

t

Annual other revenues of energy supply unit s in year t’ based on

data of year t [€/a]

Expected lifetime of energy supply units of the same type as s
[a]

Year of construction end of energy supply unit s

Interest rate for calculations [-]

1.4.3.2.3.1 Energy-sales revenues [BD2_3_4]

FER. e

SER.ccis, =

ﬁ,ECI,tO
ER,ECMO

O UtEC,s,t

EL[ s]

Sub-formula:
Unit: €

ty+EL

SER.ecii = 2
ER,ECMO

) EL[ s]*OUt

EC,st

Sum of discounted energy-sales revenues of energy supply unit s for

the production of the output of energy carrier EC (type I0) based on
data of year t and with discount base in year ty [€/kWh]

Sum of discounted energy-sales revenues of energy supply unit s for

the production of the output of energy carrier EC (type I0) based on

data of year t and with discount base in year tg [€]
output (>0) energy flow of energy carrier (or source) EC (type IO)

from energy supply unit s in year t [kWh/a]

Expected lifetime of energy supply units of the same type as s [a]

S,

@/ @+1) ™ ARRER. cc..)

Sum of discounted energy-sales revenues of energy supply unit s for

the production of the output of energy carrier EC (type IO) based on

data of year t and with discount base in year tg [€]

ARRERsEC“, Annual requirement-related energy-sales revenues of energy supply
unit s regarding the production of the output of energy carrier EC (type
IO) in year t’ based on energy flows of year t [€/a]
t Year of construction end of energy supply unit s
r Interest rate for calculations [-]
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CONCERTO Premium Indicator Guide

1.4.3.2.4 Set of large-scale units [BD2_4]

In order to enable the comparability between buildings, the sum of discounted annual
revenues is related to the energy output of the energy supply unit (e.g. electricity, heat,
cold).

Unit: €/kWh

1.4.3.2.4.1 Total revenues [BD2_4_1]

~ gs: SI-RS,EC,'[,'[O* EL[s]* OutEc,s,t
SI-RSVEC’(WO ) gs: EL[s]* OutEc,s,t

S| RSEC O Sum of discounted total annual revenues of set S of energy supply units for
=)l

the production of the output of energy carrier EC (type 10) based on data
of year (t) and with discount base in year ty [€/kWh]

S| REC“ Sum of discounted total annual revenues of energy supply unit s for the
Elablp

production of the output of energy carrier EC (type I0) based on data of
year t and with discount base in year ty [€/kWh]

Ou’[ECst Output (>0) energy flow of energy carrier (or source) EC (type I0) from

energy supply unit s in year t [kWh/a]
EL[S] Expected lifetime of energy supply units of the same type as s [a]

1.4.3.2.4.2 Grant revenues [BD2_4_2]

_ _ é $R,Ec,t,t0* EI—[S]* OUt EC,st
g;&,EC,(t),to a ; EL[S]* Out et

$R9EC 01 Sum of discounted grant revenues of set S of energy supply units for the
=ty

production of the output of energy carrier EC (type I0O) based on data of
year (t) and with discount base in year ty [€/kWh]

%REC“ Sum of discounted grant revenues of energy supply unit s for the
Bl

production of the output of energy carrier EC (type I0) based on data of
year t and with discount base in year ty, [€/kWh]

Out..., Output (>0) energy flow of energy carrier (or source) EC (type IO) from

energy supply unit s in year t [kWh/a]

EL[S] Expected lifetime of energy supply units of the same type as s [a]
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Sub-formula:

Unit: €
%RS,('{),'{O = Z$Rs,t,to
1S
%Rs(m Sum of discounted grant revenues of set S of energy supply units over
Uil
the expected-lifetime based on data of year t and with discount base in
year ty [€]
%Rm Sum of discounted grant revenues of energy supply unit s over the
Uil

expected-lifetime based on data of year t and with discount base in year
to [€]

1.4.3.2.4.3 Non-grant non-energy-sales revenues [BD2_4_3]

- i S_Z INGNER. ... ELis*OUtcc..
S\IGNERS,EC,(t),tO - é EL[S]* OU'[ oot

S\'GNERSEC 01 Sum of discounted non-grant non-energy-sales revenues of
=)l

set S of energy supply units for the production of the output of
energy carrier EC (type I0) based on data of year (t) and with
discount base in year ty [€/kWh]

S\IGNEREcn Sum of discounted non-grant non-energy-sales revenues of energy
1 E]
supply unit s for the production of the output of energy carrier EC

(type I0) based on data of year t and with discount base in year t,
[€/kWh]

OUtECst Output (>0) energy flow of energy carrier (or source) EC (type IO)

from energy supply unit s in year t [kWh/a]
EL[S] Expected lifetime of energy supply units of the same type as s [a]

Sub-formula:
Unit: €

SNGNERs . = X SNGNER...
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CONCERTO Premium Indicator Guide

S\'GNERW Sum of discounted non-grant non-energy-sales revenues of set S
(Uil

of energy supply units over the expected-lifetime based on data

of year (t) and with discount base in year ty [€]

SANGNER,. Sum of discounted non-grant non-energy-sales revenues of
Lo

energy supply unit s over the expected-lifetime based on data of

year t and with discount base in year tg [€]
1.4.3.2.4.4 Energy-sales revenues [BD2_4_4]

_ _ ; ER‘S,ECMD* EI—[S]* OUtEC,S,t
$R§,EC,(I)JO B ; EL[ K Out...,

SER . Sum of discounted energy-sales revenues of set S of energy supply units
Bl

for the production of the output of energy carrier EC (type I0) based on
data of year (t) and with discount base in year ty [€/kWh]

SER;Ecn Sum of discounted energy-sales revenues of energy supply unit s for the
Elblp
production of the output of energy carrier EC (type I0) based on data of
year t and with discount base in year ty [€/kWh]
Ou’[ECst Output (>0) energy flow of energy carrier (or source) EC (type I0) from

energy supply unit s in year t [kWh/a]
EL[S] Expected lifetime of energy supply units of the same type as s [a]

Sub-formula:
Unit: €

SERec.0n, = L ER e

SER;EC(m Sum of discounted energy-sales revenues of set S of energy supply
£l
units for the production of the output of energy carrier EC (type IO)
based on data of year (t) and with discount base in year t; [€]
QEREC“ Sum of discounted energy-sales revenues of energy supply unit s for
Bl

the production of the output of energy carrier EC (type 1I0) based on

data of year t and with discount base in year ty [€]
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CONCERTO Premium Indicator Guide

1.4.3.3 Annuity of annual revenues [BD3]

Description: The annuity of the annual revenues is defined as annuity that corresponds
to the sum of discounted annual revenues. Thereby, sum of discounted annual revenues
and annuity are based on the same period of time. Thus, the annuity represents the

“average” of the annual revenues.

1.4.3.3.1 Individual buildings [BD3 1]
Unit: €/(m2 a)

1.4.3.3.1.1 Total revenues [BD3_1_1]

TR “TER .., "TGR,, "TNGNER.,

'|'Rtt Annuity of total annual revenues of building i based on data of year t
Uil

and with discount base in year to [€/(m?2 a)]

TER . Annuity of annual energy-sales revenues of building i based on data of
Ll

year t and with discount base in year ty [€/(m?2 a)]

TGR“O Annuity of annual grant revenues of building i based on data of year t

and with discount base in year to [€/(m?2 a)]

TNGNERtt Annuity of annual non-grant non-energy-sales revenues of building i
Ll

based on data of year t and with discount base in year ty [€/(m2 a)]

Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; i3=RH-PC
TR soiy s 018

TR 05 018

TR e e05=0

TR = 017

TR, s 015

TR res 20060
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CONCERTO Premium Indicator Guide

1.4.3.3.1.2 Grant revenues [BD3_1_2]

TGR“O Annuity of annual grant revenues of building i based on data of year t and

with discount base in year ty [€/(m?2 a)]
g_;Rtt Sum of discounted annual grant revenues of building i over the expected-
Uil
lifetime based on data of year t and with discount base in year t; [€]

(:a_pi Floor area of building i [m?2]

EL[” Expected lifetime of a building of the same type as i [a]

Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; i3=RH-PC; constant energy
prices

11298

TGR t=2010t,=2005 spec. - T 40 *1505_ 018

_ 11298
TGR t=2005%ec. 40 *1605

TG RilzREF to=2005 spec. -

_ 12282 _
TGR t=20059ee. 40 %1771

TG RzzREF ,tg=2005spec. =

_ 12292
TGR n=20055e. 40 * 2043

TG Ri3=REF ty=2005spec. =

=018

=015

1.4.3.3.1.3 Non-grant non-energy-sales revenues [BD3_1_3]

_ NGNER,,
ELi* Cap,

TNGNER .=

TNGNERtt Annuity of non-grant non-energy-sales revenues of building i based on
data of year t and with discount base in year ty [€/(m?2 a)]

SNGNER,,, Sum of discounted annual non-grant non-energy-sales revenues of
building i based on data of year t and with discount base in year t, [€]
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CONCERTO Premium Indicator Guide

Capi Floor area of building i [m?2]

E|_[i] Expected lifetime of a building of the same type as i [a]

Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; is=RH-PC

TNGNER,,, =°

1.4.3.3.1.4 Energy-sales revenues [BD3_1_4]

FR..
EL;iy* Cap,

TER ., =

'|'ERe| o Total energy-sales revenues of building i based on data of year t and with
Ll

discount base in year ty [€/(m?2 a)]
SEReI ... Sum of discounted annual energy-sales revenues of building i based on
£l
data of year t and with discount base in year t; [€]

Ca_pi Floor area of building i [m?2]

EL[” Expected lifetime of a building of the same type as i [a]

Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; is=RH-PC

TER., =0

1.4.3.3.2 Set of buildings [BD3_2]

Unit: €/(m2 a)
1.4.3.3.2.1 Total revenues [BD3_2_1]

- ~ ﬁ Lo i Ca‘p|

TR| (.t = zcap

idl

TR 01 Annuity of total annual revenues of set i of buildings based on data of year (t)
Uil

and with discount base in year ty [€/(m?2 a)]

'|'Rtt Annuity of total annual revenues of building i based on data of year t and with
Uil

discount base in year ty [€/(m?2 a)]

Ca_pi Floor area of building i [m?2]
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CONCERTO Premium Indicator Guide

Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)
1.4.3.3.2.2 Grant revenues [BD3_2_2]

___ _2TGR.Cap
TG R| (Ot - Z Cap

idl

TGR O Annuity of annual grant revenues of set I of buildings based on data of
\t/):t0

year (t) and with discount base in year ty [€/(m?2 a)]

'ﬁmo Annuity of annual grant revenues of building i based on data of year t and
with discount base in year ty [€/(m?2 a)]

Ca_pi Floor area of building i [m?2]

Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)

1.4.3.3.2.3 Non-grant non-energy-sales revenues [BD3_2_3]

2LTNGNER,,"Cap
TNG N ER ().t = z Cap

icl

TNGNER O Annuity of annual non-grant non-energy-sales revenues of set I of
A\l

buildingsi based on data of year (t) and with discount base in year tg
[€/(m2 a)]

TNGNERtt Annuity of annual non-grant non-energy-sales revenues of building i
based on data of year t and with discount base in year ty [€/(m2 a)]

Cap, Floor area of building i [m?2]

1

Note: (x), (t) etc. represent series of elements as in a set of objects, each object could
have an individual parameter x or t (e.g. construction start)

1.4.3.3.2.4 Energy-sales revenues [BD3_2_4]

2 TER...,"Cap
TERI & = z Cap

idl

TER o0 Annuity of annual energy-sales revenues of set I of buildings based on data
Ll

of year (t) and with discount base in year ty [€/(m?2 a)]
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CONCERTO Premium Indicator Guide

TER . Annuity of annual energy-sales revenues of building i based on data of year
Ll

t and with discount base in year t, [€/(m?2 a)]
Cap, Floor area of building i [m?2]

Note: (x), (t) etc. represent series of elements as in a set of objects, each object could
have an individual parameter x or t (e.g. construction start)

1.4.3.3.3 Large-scale or building-integrated energy supply units
[BD3 3]
Unit: €/a

Not required.

1.4.3.3.4 Set of large-scale units [BD3_4]
Unit: €/a

Not required.
1.4.3.4 Capital-related annual revenues [BE1]

1.4.3.4.1 Individual building [BE1_1]

(L+r)™*p
@L+r)" -1

ACRR. =G * @+~

)it'=t,,...t, + ELy,

ACRR. Annual capital-related revenues of building i in year t’ [€/a]

**

|(3it Investment grants for building i discounted to year t; [€]

ty Year of construction start of building i

t> Year of construction end of building i

E|_[i] Expected lifetime of a building of the same type as i [a]

r Interest rate for calculations [-]

Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; i3=RH-PC; constant energy

prices, assumed interest rate of 5%, assumed lifetime of 40 years

1+ 005" *005
ACRR, , = 10794* ((L+ 005)*°20%* ( 2 +——) = 10794 *0061= 658
ot 1+ 009" -1

ACRR:REF,I' =0

ACRR o= 12037 *0061=789

ACRR:REF,t' =0
CONCERTO is co-funded by the 92 | °7EINBELS:
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ACRR, . = 12947 *0061=790
ACRR=REF,I‘ =0

1.4.3.4.2 Set of buildings [BE1_2]

ACRR . =2 ACRR.

ial
ACRR), Annual capital-related revenues of set I of buildings in year t' [€/a]
ACRR. Annual capital-related revenues of building i in year t' [€/a]
Note: (x), (t) etc. represent series of elements as in a set of objects, each object could
have an individual parameter x or t (e.g. construction start)
1.4.3.4.3 Large-scale or building-integrated energy supply unit
[BE1_3]

(1+i)EL[s]*i L
m),t —tz,...,t2+EL[s]

ACRRs,t' — I GS’H* ((1+ i)tz—t1 *

,Q(:RRt Annual capital-related revenues of energy supply unit s in year t’ [€/a]

|C;St Investment grants for energy supply unit s discounted to year t; [€]
i

ty Year of construction start of energy supply unit s

t Year of construction end of energy supply unit s

EL[S] Expected lifetime of energy supply units of the same type as s [a]

1.4.3.4.4 Set of large-scale units [BE1_4]

ACRR..=X ACRR..

,A\C:Rl%t Annual capital-related revenues of set S of energy supply units in year t’
[€/a]

,A\C:RRt Annual capital-related revenues of energy supply unit s in year t’ [€/a]

Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)

1.4.3.5 Requirement-related revenues [BE2]

Examples: Sales-revenue and grants for electricity, heat, cold and other

* K %

* %

* oy ke
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CONCERTO Premium Indicator Guide

1.4.3.5.1 Annual requirement-related energy-sales revenues
1.4.3.5.1.1 Individual building [BE2_1_1]

ARRER e pel J.touT i Outd.,i ,t* Srepirennt

requirement,t
ARRERM, Annual requirement-related energy-sales revenues of building i in year t’

based on energy flows of year t [€/a]

pe| Ut Price of electricity (type I0) leaving building i in year t [€/kWh]

oL

()utut Electricity output (>0) flow of building i in year t [kWh/a]

€ cquiremert t Index for requirement-related revenues in year t' [-]; €qyiremerts, = L

Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; is=RH-PC

ARRER;, =0

1.4.3.5.1.2 Set of buildings [BE2_1_2]

ARRER ). =2 ARRER,,

iol
ARRER| O Annual requirement-related energy-sales revenues of set I of buildings in
year t’ based on energy flows of year (t) [€/a]
ARRERM, Annual requirement-related energy-sales revenues of building i in year t’

based on energy flows of year t [€/a]

Note: (x), (t) etc. represent series of elements as in a set of objects, each object could
have an individual parameter x or t (e.g. construction start)

1.4.3.5.1.3 Large-scale or building-integrated energy supply unit
[BE2_1_3]

er uirement,t*
ARRERS,EC At = pEC s.t,0UT * OUt EC,st * =

requirement,t

ARRERsEC”, Annual requirement-related energy-sales revenues of energy supply

unit s regarding the production of the output of energy carrier EC (type
I0) in year t’ based on energy flows of year t [€/a]

pEC our Price of energy carrier (or source) EC (type I0) leaving energy supply
St

unit s in year t [€/kWh]

CONCERTO is co-funded by the 94 ) STEINBEIS-
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Ou’[ECst Output (>0) energy flow of energy carrier (or source) EC (type IO)

from energy supply unit s in year t [kWh/a]

€ cquiremert t Index for requirement-related revenues in year t' [-]; € qiremer., =1

1.4.3.5.1.4 Set of large-scale units [BE2_1_4]
ARRER:ec = 2 ARRER cc..«

ARRERS EC (¢ Annual requirement-related energy-sales revenues of set S of energy

supply units regarding the production of the output of energy carrier

EC (type IO) in year t’ based on energy flows of year t [€/a]
ARRERsEC“, Annual requirement-related energy-sales revenues of energy supply

unit s regarding the production of the output of energy carrier EC
(type IO) in year t’ based on energy flows of year t [€/a]
Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)
1.4.3.5.2 Annual requirement-related grant revenues

1.4.3.5.2.1 Individual building [BE2_2_1]

ARRGRS“' =d. Jout * OUteL,i,t* ?mrﬂ

requirement t

ARRGR . Annual requirement-related grant revenues of building i in year t' based

on energy flows of year t [€/a]

C)ULHt Electricity output (>0) flow of building i in year t [kWh/a]

gGj Ut Grants for electricity (type IO) leaving building i in year t [€/kWh]
PN 8

€ cquiremert t Index for requirement-related revenues in year t' [-]; €qyiremerts, = L

Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; is=RH-PC

ARRGR, =0

1.4.3.5.2.2 Set of buildings [BE2_2_2]

ARRGR . =2 ARRGR,.

iol
ARRGR ¢ Annual requirement-related grant revenues of set I of buildings in year

t’ based on energy flows of year t [€/a]
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ARRGR,. Annual requirement-related grant revenues of building i in year t'

based on energy flows of year t [€/a]
Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)

1.4.3.5.2.3 Large-scale or building-integrated energy supply unit
[BE2_2_3]

ARRG Rs’t v (; g EC,st,0UT *Out EC,s,t) * Zrequ"%m“

equirement t

ARRGRM,AnnuaI requirement-related grant revenues of energy supply unit s in year
t’ based on energy flows of year t [€/a]

C)utEC&t Output (>0) energy flow of energy carrier (or source) EC (type I0) from

energy supply unit s in year t [kWh/a]

gEC CouT Grants for energy carrier (or source) EC (type 10) leaving energy supply
Sty

unit s in year t [€/kWh]
€, equiremert t Index for requirement-related revenues in year t' [-]; € qqiremen., =1

1.4.3.5.2.4 Set of large-scale units [BE2_2_4]

ARRGR. =X ARRGR...

ARRGRS(m, Annual requirement-related grant revenues of set S of energy supply
units in year t' based on energy flows of year t [€/a]
ARRGR.. Annual requirement-related grant revenues of energy supply unit s in

year t’ based on energy flows of year t [€/a]
Note: (x), (t) etc. represent series of elements as in a set of objects, each object could
have an individual parameter x or t (e.g. construction start)

1.4.3.5.3 Annual requirement-related non-grant non-energy-sales

revenues

1.4.3.5.3.1 Individual building [BE2_3_1]

Note: Possibility to consider rents from the point of view of the landlord

ARRNGNER,. = ARRNGNER, * remis

e

requirement,t

**
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ARRNGNER. Annual requirement-related non-grant non-energy-sales

revenues of building i in year t' based on energy flows of
year t [€/a]

ARRNGNER Annual requirement-related non-grant non-energy-sales

revenues of building i in year t [€/a]

€ cquiremert 1 Index for requirement-related revenues in year t' [-];
erequiremert,t0 :1

Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; iz=RH-PC

ARRNGNER, =0

1.4.3.5.3.2 Set of buildings [BE2_3_2]

ARRNGNER . = 2. ARRNGNER, .

idl
ARRNGNER(m Annual requirement-related non-grant non-energy-sales

revenues of set I of buildings in year t’ based on energy flows
of year (t) [€/a]

ARRNGNER. Annual requirement-related non-grant non-energy-sales

revenues of building i in year t' based on energy flows of
year t [€/a]
Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)

1.4.3.5.3.3 Large-scale or building-integrated energy supply unit
[BE2_3_3]
er uirement,t'
ARRNGNER...= ARRNGNER,,” eeqi

requirement t

ARRNGNER. Annual requirement-related non-grant non-energy-sales

revenues of energy supply unit s in year t’ based on energy

flows of year t [€/a]

ARRNGNER Annual requirement-related non-grant non-energy-sales

revenues of energy supply unit s in year t [€/a]

€ cquiremert ¢ Index for requirement-related revenues in year t' [-];
erequiremert,t0 =1
: _ 97 STEINBEIS-
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1.4.3.5.3.4 Set of large-scale units [BE2_3_4]

ARRNGNER . = é ARRNGNER.,,

ARRNGNERW Annual requirement-related non-grant non-energy-sales

revenues of set S of energy supply units in year t’ based on
energy flows of year (t) [€/a]

ARRNGNER. Annual requirement-related non-grant non-energy-sales

revenues of energy supply unit s in year t' based on energy
flows of year t [€/a]
Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)
1.4.3.1 (Operation-related revenues) [BE3]

1.4.3.1.1 Individual building [BE3_1]

AORR,, = AORR* w

operation,t
,A\()RRtt Annual operation-related revenues of building i in year t’ based on data of
year t [€/a]
,A\ORRt Annual operation-related revenues of building i in year t [€/a]
=1

Eoperation’ Index for operation-related revenues in year t' [-]; € qationt,

Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; is=RH-PC

AORR,. =0

* K %

* %

* oy ke

1.4.3.1.2 Set of buildings [BE3 2]

AORR =T AORR..

AORR , Annual operation-related revenues of set I of buildings in year t’ based on
data of year (t) [€/a]
AORR),, Annual operation-related revenues of building i in year t’ based on data of

year t [€/a]
Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)

CONCERTO is co-funded by the 98 ) STEINBEIS-
European Union under the .._\“(IT EURoPA-

P Karsruhe nstitute of Technoloay L ZENTRUM
Research Framework Programme



CONCERTO Premium Indicator Guide

1.4.3.1.3 Large-scale or building-integrated energy supply unit
[BE3 3]

AORR,. = AORR,* W

‘operation,t
AORR,, Annual operation-related revenues of energy supply unit s in year t’ based
on data of year t [€/a]

AORR), Annual operation-related revenues of energy supply unit s in year t [€/a]

e

operation,t’ index for operation-related revenues in year t' [-]; €, aion, =1

1.4.3.1.4 Set of large-scale units [BE3 4]
AORRS,(t),t‘ = é AORRstt

AORR -Annual operation-related revenues of set S of energy supply units in year t’
based on data of year (t) [€/a]
AORRH, Annual operation-related revenues of energy supply unit s in year t’ based

on data of year t [€/a]
Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)
1.4.3.2 (Other revenues) [BE4]

1.4.3.2.1 Individual building [BE4_1]

AOR,, = AOR,* et

‘other t

AORH. Annual other revenues of building i in year t" based on data of year t [€/a]

AOR, Annual other revenues of building i in year t [€/a]

e

other £ index for other revenues in year t' [-]; €, =1

Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; is=RH-PC

AORt,t' =0

1.4.3.2.2 Set of buildings [BE4 2]

AOR (=2 AOR

ial
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AOR w¢ Annual other revenues of set I of buildings in year t’ based on data of year
(1) [€/a]
AORH. Annual other revenues of building i in year t’ based on data of year t [€/a]

Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)

1.4.3.2.3 Large-scale or building-integrated energy supply unit
[BE4 3]

eothert'
- * ,
AORs,t,t' - AORst e
other,t
AOR“. Annual other revenues of energy supply unit s in year t’ based on data of
year t [€/a]

AOR, Annual other revenues of energy supply unit s in year t [€/a]

Cother t index for other revenues in year t' [-]; €, =1

1.4.3.2.4 Set of large-scale units [BE4 4]
AORS,(t),t' = é AORstt

AORS(m, Annual other revenues of set S of energy supply units in year t’ based on
data of year (t) [€/a]
AOR“, Annual other revenues of energy supply unit s in year t’ based on data of

year t [€/a]
Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)

1.4.4 Economic assessment of investments causing energy
savings/production in comparison to a baseline [CA1-CA7,
CB1-CB5, CC1-CC10, CD1-CD6]

(e.g. wall insulation that lowers heating energy consumption)

References:
« VDI 2067 - Part 1. (2000) Economic efficiency of building installations -

Fundamentals and economic calculation Economic efficiency of building

installations.
CONCERTO is co-funded by the 100 “(IT N\ izﬂo"’jj’s
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« DIN EN 15459:2007. Energy performance of buildings - Economic evaluation
procedure for energy systems in buildings.

« VDI 6025. (1996) Economic calculations for capital goods and plants.

« DIN EN 15643-4:2010. (2010) Sustainability of construction works -
Sustainability assessment of building — Part 4: Framework for the assessment of

economic performance.

Description: The economic assessment of investments causing energy savings or
energy production requires the definition of a baseline (or a reference object). The
selection of reference objects is described in chapter 1.2.3. Additionally, in case of large-

nw

scale energy supply units or building-integrated electricity production systems “no

investment”, i.e. an alternative investment of the funds, can be chosen as special case.

The adequate economic assessment depends strongly on the concrete target groups.
Therefore, different “points of view” are considered. A “point of view” determines
+ the set of indicators and calculation procedures and
+ the concrete components included in the costs and revenues that have been
described in chapter 1.4.2 and 1.4.3.

In order to achieve a lean description of the indicator calculation procedures a two-step
approach is used. Firstly, the points of view are clustered according to the adequate set
of indicators and the calculation procedures. The indicator calculation procedures and
thus the set of indicators are described for the point of view of

« owner-occupier, landlord, tenant and plant owner (cluster 1, chapter 1.4.4.1)

» national/local economy (cluster 2, chapter 1.4.4.2)

« national/local society (cluster 3, chapter 0)

« grant provider (cluster 4, chapter 1.4.4.4)

Especially in cluster 1, the concrete components included in costs and revenues differ
between the target groups. Therefore, the target groups and the included components

are specified in the corresponding chapter.

Relation of cash-flows and revenues/costs: It is assumed that - apart from capital-
related costs and revenues - revenues and costs coincide with cash-flows from a time
perspective. Concerning capital-related costs and revenues it is assumed that
investments and grants cause a single cash-flow at the beginning of the construction
works. Other capital-related costs and revenues (e.g. repairs) coincide with cash-flows

from a time perspective. (Cf. CONCERTO Premium Economic Monitoring Guide)
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1.4.4.1 Owner-occupier, landlord, tenant and plant owner (grants are
no costs) [CA1-CA7]

The cost and revenue components included (or cash-flows) in economic assessments
from the point of view of owner-occupier, landlord, tenant and plant owner are specified
in Table 9.

Table 9: Included components of cost and revenue (or cash-flows) in economic
assessments from the point of view of owner-occupier, landlord, tenant and
plant owner; *: depends on concrete situation; **: Regarding revenues typology

A or B is required in dependence on the indicators that shall be calculated

Considered costs and revenues from different points of | Point of view
view
o
38|85 |& |2
Costs Capital-related Depreciation and interest X X - X
Repairs X X - X
Requirement- Rent - - X -
related
Energy X - X X
External costs - - - -
Other X X* X
Operation-related costs X X* X
Other costs X X* X
Use of | Energy production cost X - - X
cost Energy production cost reduction X - - X
compone | Sum of discounted annual costs less revenues X X X X
nts as | (net present value, internal rate of return and
input for | dynamic payback period using investments
indicators | instead of depreciation and interest)

N N N
Revenues | Grant revenues | Investment-related X X - X
(typology Requirement-related X X - X
AXX) Non-energy Rents - X - -

non-grant Other - - - X
revenues
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Energy-sales revenues X - X
Use of | Energy production costs X - X
revenue Energy production cost reduction X - X
compone | Sum of discounted annual costs less revenues - - -
nts (typ. | (net present value, internal rate of return and
A**) as | dynamic payback period using grants instead
input for | of investment-related grant revenues)
indicators
| |
Revenues | Capital-related | Grants X - X
(typology | Requirement- Non-energy Rent - - -
B**) related non-grant Other - - X
revenues
Energy-sales -
Grants X - X
Operation-related - - -
Other X X X
Use of | Energy production cost - - -
revenue Energy production cost reduction - - -
compone | Sum of discounted annual costs less revenues X X X
nts (typ. | (net present value, internal rate of return and
B**) as | dynamic payback period using grants instead
input for | of capital-related grants)
indicators

1.4.4.1.1 Energy production costs [CA1]

References:

Panos, K. (2009), Praxisbuch Energiewirtschaft: Energieumwandlung, -transport

und -beschaffung im liberalisierten Markt. Springer Berlin Heidelberg. ISBN: 978-
3-540-78592-7, pp. 168-169.

1.4.4.1.1.1 Individual building [CA1_1]

Not applicable

1.4.4.1.1.2 Set of buildings [CA1_2]

Not applicable

* *

* %
*

* oy ke
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1.4.4.1.1.3 Large-scale or building-integrated energy supply unit
[CA1_3]

Description: The energy production costs are defined as sum of discounted total annual

costs less sum of discounted total annual revenues except annual energy-sales revenues.

Unit: €/kWh

Point of view

Owner-occupier | Landlord Tenant Plant owner
Applicability of indicator X - - X

EPC.ec.,  STCecrr, " GR e, " SNGNER .,
EF)CS et Energy production costs of energy supply unit s for the production of

the output of energy carrier EC (type I0) based on data of year t
and with discount base in year ty [€/kWh]

SrC ot Sum of discounted total annual costs of energy supply unit s for the
S,EC LT

production of the output of energy carrier EC (type I0) based on
data of year t and with discount base in year ty [€/kWh]

ﬁ’mt’to Sum of discounted grant revenues of energy supply unit s for the
production of the output of energy carrier EC (type IO) based on
data of year t and with discount base in year ty [€/kWh]

m’mm Sum of discounted non-grant non-energy-sales revenues of energy
supply unit s for the production of the output of energy carrier EC

(type I0) based on data of year t and with discount base in year t,
[€/kWh]

1.4.4.1.1.4 Set of large-scale units [CA1_4]

Description: The energy production costs are defined as sum of discounted total annual

costs less sum of discounted total annual revenues except annual energy-sales revenues.

Unit: €/kWh
Point of view
Owner-occupier | Landlord Tenant Plant owner
Applicability of indicator - - - X
— CONCERTO is co-funded by the 104 | °7EINBELS:
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[ 3 é EPCS,EC,t,tO* OUtEC,SYt* EL[S]
EPCS'EC'(t)'tO ) ;OUtEc,s,t* EL[s]

EPCS . Energy production costs of set S of energy supply units for the production
=)o

of the output of energy carrier EC (type I0) based on data of year (t) and
with discount base in year ty [€/kWh]

EPCSECtt Energy production costs of energy supply unit s for the production of the
=Ll

output of energy carrier EC (type IO) based on data of year t and with
discount base in year tg [€/kWh]

()u’[ECSt Output (>0) energy flow of energy carrier (or source) EC (type IO) from
energy supply unit s in year t [kWh/a]

EL[S] Expected lifetime of energy supply units of the same type as s [a]
Note: (x), (t) etc. represent series of elements as in a set of objects, each object could
have an individual parameter x or t (e.g. construction start)

1.4.4.1.2 Energy production cost reduction [CA2]

1.4.4.1.2.1 Individual building [CA2_1]

Not applicable

1.4.4.1.2.2 Set of buildings [CA2_2]

Not applicable

1.4.4.1.2.3 Large-scale or building-integrated energy supply unit
[CA2_3]
Description: The indicator energy production cost reduction compares the energy

production costs of an energy supply unit with the energy production costs of a baseline
(or reference unit).

Unit: €/kWh

Point of view

Owner-occupier | Landlord Tenant Plant owner
Applicability of indicator X - - X

AEPCS,EC,t,tO,REF,t* = EPCs:REF,EC,t*,to - EPCs,ECI,to
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AEPCsecn N Reduction (>0) in energy production costs of energy supply unit s

for the production of the output of energy carrier EC (type I0)
based on year t compared to reference unit REF based on data of
year t* with discount base in ty [€/kWh]

EPCSECtt Energy production costs of energy supply unit s for the production
=Ll

of the output of energy carrier EC (type I0) based on data of year t
and with discount base in year ty, [€/kWh]

1.4.4.1.2.4 Set of large-scale units [CA2_4]

Description: The indicator energy production cost reduction compares the energy
production costs of a set of energy supply units with the energy production costs of a

baseline (or reference unit).

Unit: €/kWh

Point of view

Owner-occupier | Landlord Tenant Plant owner

Applicability of indicator - - - X

e~ _ é(EPCs:REF,EC,t*,tO a EPCS,ECMO) * OU'[EC,S,t* EI_[S]
EPCS,EC,(t),tO - ;OUtEc,s,t* EL[S]

AEPCSEC Ayp— Reduction (>0) in energy production costs of set S of energy supply

units for the production of the output of energy carrier EC (type 10)
based on year (t) compared to reference unit REF based on data of
year t* with discount base in ty, [€/kWh]

EPCSECtt Energy production costs of energy supply unit s for the production
=il

of the output of energy carrier EC (type I0) based on data of year t
and with discount base in year ty [€/kWh]

C)u’[ECSt Output (>0) energy flow of energy carrier (or source) EC (type I0)

from energy supply unit s in year t [kWh/a]
EL[S] Expected lifetime of energy supply units of the same type as s [a]

1.4.4.1.3 Net present value [CA3]

References:

« VDI 6025. (1996) Economic calculations for capital goods and plants.
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+ Richter, Frank. (2011) Barwert von Cashflows und Residualgewinnen bei
unsicheren Inflationserwartungen. ZDBID: 1086398-9. ISSN: 0341-2687. 63(5).
430-457.

Description: The net present value of an investment causing energy savings or energy
production in comparison to a baseline is defined as the sum of the discounted annual
incoming cash-flows related to the investment less the discounted annual outgoing cash-
flows related to the investment less the discounted annual incoming cash-flows related to
the baseline plus the discounted annual outgoing cash-flows related to the baseline over
a period of time. The latter can be determined by the time of the investment and a

planning horizon.

Unit: €

Relation of cash-flows and costs: It is assumed that - apart from capital-related costs
and revenues - revenues and costs coincide with cash-flows from a time perspective.
Concerning capital-related costs (e.g. deprecation, interests and repairs) and revenues, it
is assumed that investments (instead of deprecation and interests) and grants cause a
single cash-flow at the beginning of the construction works. Other capital-related costs

(e.g. repairs) and revenues coincide with cash-flows from a time perspective.

Relation of net present value and sum of discounted annual revenues less
discounted annual costs: Because of the assumption concerning cash-flows and costs
and assuming a perfect capital market, the net present value and the sum of discounted
annual revenues less discounted annual costs are identical. In the following, the net
present value is favoured and formally desribed, since the dynamic payback period and

the internal rate of return are based on the net present value.

1.4.4.1.3.1 Individual building [CA3_1]

Point of view

Owner-occupier | Landlord Tenant Plant owner

Applicability of indicator X X X -

NPV, REF Loty (1 G,tl - i,tl) *AHrn)e -( G:REF,tl | i:REF,tl) *an)e

b +EL; -1

4i) t'=ty
- 3 Y @+1) " (ARRER.w - * ARRGR s 1. * ARRNGNER - * AORR- s - * AORer-)

=%

t+ELy -1

+ 3 1 (1+r) ™ (ARRER..* ARRGR,.* ARRNGNER..* AORR..* AOR..)

t'=t,
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t,+EL;) -1

=3 V@) (U g frgmn * ARRC,+ AORC,,.e * AOC, )

t'=t,

t+EL; -1

* ]/ (l-'-r)Hu ¥ (l i=REF *

t=t,

NPV i,REF t,tg,tg,ty

G,
i

ARRER;,.

ARRGR,.

ARRNGNER,,,

AORR,,

AOR.,.

f

repair,[i]

d

repairt’

ARRC,,,

AORC.,.

AOC| Lt

t;
t>

EL[i]

r

* K %

*
*

* oy ke

drepaim' * frEpair,[i] + ARRCi:REF,t*,t'+ AORCi:REF,t*,t‘+ AOCi:REF,t*,t‘)
Net present value of investment in building i based on annual data

of year t, with construction start in t;, construction end in year t,

and discount base in year ty using reference building REF [€]

Investment grants for building i discounted to year t;

Investment for building i; construction start in year t;;

construction end in year t;; investment is discounted to year t;
[€]

Annual requirement-related energy-sales revenues of building i in
year t’ based on energy flows of year t [€/a]

Annual requirement-related grant revenues of building i in year t’
based on energy flows of year t [€/a]

Annual requirement-related non-grant non-energy-sales revenues
of building i in year t’ based on energy flows of year t [€/a]

Annual operation-related revenues of building i in year t’ based on
data of year t [€/a]

Annual other revenues of building i in year t’ based on data of year
t [€/a]

Factor for repairs as share of the investment per year [1/a]

=1

Price-index for repair payments in year t’ [-]; drepajr,tO

Annual requirement-related costs of building i in year t' based on
energy flows of year t [€/a]

Annual operation-related costs of building i in year t' based on
data of year t [€/a]

Annual other costs of building i in year t’ based on data of year t
[€/a]

Year of construction start of building i

Year of construction end of building i

Expected lifetime of a building of the same type as i [a]

Interest rate for calculations [-]

STEINBEIS-
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Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; i3=RH-PC; constant energy

prices

NPV i, REF ,t=2010,t, =2005,t, =2005,t, =2006 = (10’794_ 1'000 DOO) * (1'05)0 B (O B 969161) * (1'05)0

2045

- Y1/ (105) ™" * a6180- 23842) = 111428

t 2006

NPV | REF ty=2005t, =2005,=2006 (L0794~- 1000000) * (1L05)° - (0-969161) * (1L05)°

2045

- 'Y/ (105) " *a7326- 23842)= 91764

t=2006

NPV iy, REF ,t;=20051, =2007,t,=2008 = (12937~ 1950.236) * (1-05)_2 -(0-1913272) * (1-05)_2

) zix:?]/ (105)‘ 2005 (19118- 26308)= 90111

52008

NPV i3, REF ,to =2005, =2007,t, =2008 = (12947~ 2249764) * (1-05)_2 - (0- 221277 * (1-05)_2

2047

- ZJ/ (1L0O5) " * (22054~ 30349) = 107291

52008

1.4.4.1.3.2 Set of buildings [CA3_2]

Point of view

Owner-occupier | Landlord Tenant Plant owner

Applicability of indicator X X X -

NPV I ree o () Lo, (t).(t2) = ; NPVi,REF Loty
i

NPV Net present value of investment in set I of buildings based on
Ul ger () o, (t).(t2)

annual data of year (t), with construction start in (t;), construction
end in year (t;) and discount base in year ty using set Iggr of

reference buildings [€]

N|Z)ViREF ot Net present value of investment in building i based on annual data

of year t, with construction start in t;, construction end in year t,
and discount base in year t; using reference building REF [€]
Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)

1.4.4.1.3.3 Large-scale or building-integrated energy supply unit
[CA3_3]

Point of view

Owner-occupier | Landlord Tenant Plant owner

Applicability of indicator X X - X

* K %

* %

* oy ke

NPVS,REF,EC,K,KU = NF)VS,EC,mD - NPVs:REF,EC,t',tD
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NPV Net present value of investment in energy supply unit s for the
s,REF ,EC t,t,

production of the output of energy carrier EC (type I0) based on annual

data of year t with discount base in year t; using reference unit REF [€]

|\||:)V5ECtt Net present value of investment in energy supply unit s for the

production of the output of energy carrier EC (type 10) based on data of
year t and with discount base in year ty [€]

Sub-formula:

_ OutEC,s,t* EX SEC & _ * (14 )t +t2+EL‘5‘ o
NPV SECtty Z(OutEC.VSVI* EX SYEC-) (I Gs,t1 I s,zl) (l r) tztz ]/(1+r) ARRERS,EC,I,{'
* ty+Elg) oty
* z%ltfﬁ Eéx > Y(@+r)"* (ARRGR...* ARRNGNER. ., * AORR...* AOR...)

* t+EL g -ty
i Z(OOUEEC‘S‘I *Eé)ZEC . mztz ]/(1+r) * (I s,ll* drepaifrl' * ffepaif,[S] + ARRCS,(,I‘ + AORC stt' + AOCs,t,t‘)

NPV CEC it Net present value of investment in energy supply unit s for the
,EC L

production of the output of energy carrier EC (type I0) based on

data of year t and with discount base in year t; [€]

()u’[ECSt Output (>0) energy flow of energy carrier (or source) EC (type IO)

from energy supply unit s in year t [kWh/a]
ExsEC Exergy factor for the output of energy carrier EC (type I0) from

energy supply unit s [kWh/kWh]

|GSt Investment grants for energy supply unit s discounted to year t;

|st Investment for component s of a large-scale energy system;
construction in year t;; investment is discounted to year t; [€]

ARRERsEC“, Annual requirement-related energy-sales revenues of energy
supply unit s regarding the production of the output of energy
carrier EC (type I0) in year t’ based on energy flows of year t
[€/a]

ARRGRm Annual requirement-related grant revenues of energy supply unit s

in year t’ based on energy flows of year t [€/a]

ARRNGNERsn Annual requirement-related non-grant non-energy-sales revenues

of energy supply unit s in year t’ based on energy flows of year t

[€/a]
CONCERTO is co-funded by the 110 “(IT N\ izﬂo"’jj’s
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AORR,,.

AO Rs,t,t'

ARRC.,,

AORC,..

AOCS,’[ !

f

repair,[ s]

d

repairt’
t
t2
EL[ s]

r

Annual operation-related revenues of energy supply unit s in year

t’ based on data of year t [€/a]

Annual other revenues of energy supply unit s in year t’ based on

data of year t [€/a]

Annual requirement-related costs of energy supply unit s in year t’

based on energy flows of year t [€/a]

Annual operation-related costs of energy supply unit s in year t’

based on data of year t [€/a]

Annual other costs of energy supply unit s in year t’ based on data

of year t [€/a]

Factor for repairs as share of the investment per year [1/a]

Price-index for repair payments in year t’' [-]; drepajr,tO =1

Year of construction start of energy supply unit s
Year of construction end of energy supply unit s

Expected lifetime of energy supply units of the same type as s [a]

Interest rate for calculations [-]

1.4.4.1.3.4 Set of large-scale units [CA3_4]

Point of view

Owner-occupier | Landlord Tenant Plant owner

Applicability of indicator X X - -

* K %

* %

* oy ke

NPV s e 1, = Z NPV .

NPV S,REF ,EC,(t),to

NPV s,REF ,EC t,t,

Net present value of investment in set S of energy supply units for

the production of the output of energy carrier EC (type I0) based on
annual data of year (t) with discount base in year t, using reference
unit REF [€]

Net present value of investment in energy supply unit s for the

production of the output of energy carrier EC (type I0) based on
annual data of year t with discount base in year t, using reference
unit REF [€]

Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)
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1.4.4.1.4 Internal rate of return [CA4]

References:

« VDI 6025. (1996) Economic calculations for capital goods and plants.

Description: The internal rate of return of an investment causing energy savings or
energy production in comparison to a baseline is defined as the interest rate that results

into a net present value of zero.

Unit: -

1.4.4.1.4.1 Individual building [CA4_1]

Point of view

Owner-occupier | Landlord Tenant Plant owner

Applicability of indicator X X - -

Determination of internal rate of return r*i ReF et r T (variable) with
' Llotty

N P\/, REF { oty (r)=0

r*. Internal rate of return of investment in building i based on annual
I,REF t,ty,ty,t,

data of year t, with construction start in t;, construction end in

year t, and discount base in year ty using reference building REF [-

]
r Interest rate for calculations [-]; HERE VARIABLE
NPV CREF Lttt Net present value of investment in building i based on annual data

of year t, with construction start in t;, construction end in year t,

and discount base in year ty using reference building REF [€]

Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; i3=RH-PC; constant energy

prices

r* = 038

i, REF t=201Qt, =2005t, =2005t, =2006

=033

*
r i ,REF t, =2005t, =2005t, =2006

r* =030

i, REF t,=2005t, =2007t,=2008

r* = 034

i3, REF t,=2005t, =2007t,=2008

1.4.4.1.4.2 Set of buildings [CA4_2]

Point of view
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Owner-occupier | Landlord Tenant Plant owner

Applicability of indicator X X (X) -

Determination of internal rate of return r* =r (variable) with

Il ger ()0, (t),(t2)

NPV' T rer 1o, (1) (t2) (r) =0
r*l leee ) tot0(t) Internal rate of return of investment in set I of buildings based on
I Rer \U)tos\l )il

annual data of year (t), with construction start in (t;), construction
end in year (t;) and discount base in year ty using set Igg of
reference buildings [-]

r Interest rate for calculations [-]; HERE VARIABLE

NPV|| Ot (L) Net present value of investment in set I of buildings based on

annual data of year (t), with construction start in (t;), construction
end in year (t;) and discount base in year ty using set Igg of
reference buildings [€]

Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)

1.4.4.1.4.3 Large-scale or building-integrated energy supply unit
[CA4_3]

Point of view

Owner-occupier | Landlord Tenant Plant owner

Applicability of indicator X X - X

Determination of interest rate r*sREF eere =T (variable) with
i = L)

N PVs,REF,EC,t,tU (r)=0

r*sREF ECtt Internal rate of return of investment in energy supply unit s for the
s =L L

production of the output of energy carrier EC (type 10) based on data of
year t and with discount base in year t, using reference unit REF [-]
r Interest rate for calculations [-]; HERE VARIABLE

NF)VsREF e Net present value of investment in energy supply unit s for the

production of the output of energy carrier EC (type 10) based on annual

data of year t with discount base in year t; using reference unit REF [€]

1.4.4.1.4.4 Set of large-scale units [CA4_4]

Point of view

**
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Owner-occupier | Landlord Tenant Plant owner

Applicability of indicator - - - X

Determination of interest rate r*SREF Bty I (variable) with

N PVs,REF,EC,t,tU (r)=0

r*SREF EC.(01 Internal rate of return of investment in set S of energy supply units
s A AU AN

for the production of the output of energy carrier EC (type I0)
based on data of year (t) and with discount base in year ty; using
reference unit REF [-]

r Interest rate for calculations [-]; HERE VARIABLE

NPV S.REF EC.(O1 Net present value of investment in set S of energy supply units for

the production of the output of energy carrier EC (type I0) based on
annual data of year (t) with discount base in year ty using reference
unit REF [€]

1.4.4.1.5 Dynamic Payback period [CA5]

References:
« VDI 6025. (1996) Economic calculations for capital goods and plants.

Description: The dynamic payback period of an investment causing energy savings or
energy production in comparison to a baseline is defined as the smallest planning horizon

that causes a non-negative net present value.

Unit: a

1.4.4.1.5.1 Individual building [CA5_1]

Point of view

Owner-occupier | Landlord Tenant Plant owner
Applicability of indicator X X (X) -

Min. payback period |:>|:>LREFMOI1’tz = ELU] [0 N (variable) whereas

NPV i,REF t,to.ts,t, (EI—[i]) 20
F)F)i . Payback period of investment in building i based on annual data of

year t, with construction start in t;, construction end in year t, and

discount base in year ty using reference building REF [a]
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NPV .« .. .. Net present value of investment in building i based on annual data of
’ b0t t2

year t, with construction start in t;, construction end in year t, and
discount base in year t; using reference building REF [€]

EL[” expected lifetime of a building of the same type as i [a] ; HERE

VARIABLE

Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; i3=RH-PC; constant energy
prices
3

P Pi1 ,REF ,t=2010t,=2005t, =2005t, =2006 -

=4

P Pi1 ,REF ,t, =2005t, =2005t, =2006

4

F)F)i2 ,REF ,t, =2005t, =2007t,=2008

4

PPi3 ,REF ,t,=2005t,=2007t,=2008

1.4.4.1.5.2 Set of buildings [CA5_2]

Point of view

Owner-occupier | Landlord Tenant Plant owner

Applicability of indicator X X (X) -

* K %

* %

* oy ke

Min. payback period F)F)LIREF Ofoltots) — E|_I I N (variable) whereas

NPV Il e ,(t),to,(tl),(tz)(ELl) 20

PP| | Payback period of investment in set I of buildings based on annual
A rer (o, (t).(t2)

data of year (t), with construction start in (t;), construction end in
year (t;) and discount base in year ty using set Izgr of reference
buildings [a]

NPV Net present value of investment in set I of buildings based on
Ul ger () o, (t).(t2)

annual data of year (t), with construction start in (t;), construction
end in year (t;) and discount base in year ty using set Iggr of

reference buildings [€]

EL, Expected lifetime of a set I of buildings and thus of each building
i01 (EL,, = EL,) [al; HERE VARIABLE

Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)
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1.4.4.1.5.3 Large-scale or building-integrated energy supply unit

[CA5_3]

Point of view

Owner-occupier | Landlord Tenant Plant owner

Applicability of indicator X

X - X

Min. payback period PPS,REF,t,tO = EL[S] O N (variable) whereas

NPV s,REF ,EC t,t, (EL[s]) 20

PPs,REF Lo

NPV s,REF ,EC t,t,

EL

Payback period of investment in energy supply unit s based on annual

data of year t with discount base in year t, using reference unit REF [a]

Net present value of investment in energy supply unit s for the

production of the output of energy carrier EC (type 1I0) based on
annual data of year t with discount base in year ty using reference unit
REF [€]

Expected lifetime of energy supply units of the same type as s [a];

HERE VARIABLE

1.4.4.1.5.4 Set of large-scale units [CA5_4]

Point of view

Owner-occupier | Landlord Tenant Plant owner

Applicability of indicator - - - X

* *

* oy ke

Min. payback period PPseer . = ELsUN (variable) whereas

NPV S,REF EC t.t, ( ELs) 20

PPS,REF ().t

Payback period of investment in set S of energy supply units based on

annual data of year (t) with discount base in year t; using reference
unit REF [a]

NPV Net present value of investment in set S of energy supply units for the
S,REF ,EC,(t),ty

EL

production of the output of energy carrier EC (type 1I0) based on
annual data of year (t) with discount base in year t; using reference
unit REF [€]

Expected lifetime of a set S of energy supply units and thus of each

energy supply unit sS( EL[S] = ELS) [a] ; HERE VARIABLE
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1.4.4.1.6 Achieved rents incl./excl. ancillary costs [CA6]

Description: The achieved rents of a building or a set of buildings can be expressed
including ancillary costs and excluding ancillary costs. In order to enable the
comparability between buildings, the rent is related to the size of the building(s) (e.g.

gross floor area or net floor area, heated floor area).

Unit: €/(m2 a)

Point of view

Owner-occupier | Landlord Tenant Plant owner

Applicability of indicator - X X (payed -
rent)

1.4.4.1.6.1 Individual buildings [CA6_1]

,A\R’t Achieved rents incl./excl. ancillary costs of building i in year t [€/(m?2 a)]

1.4.4.1.6.2 Set of buildings [CA6_2]

YCap’ AR,
ARI O zcapi

it

AR| ® Achieved rents incl./excl. ancillary costs of a set I of buildings in year (t)

[€/(m2a)]
ARt Achieved rents incl./excl. ancillary costs of building i in year t [€/(m?2 a)]

Cap Floor area of building i [m?2]
I
Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)

1.4.4.1.6.3 Large-scale or building-integrated energy supply units
[CA6_3]

Not applicable.

1.4.4.1.6.4 Set of large-scale units [CA6_4]

Not applicable.
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1.4.4.1.7 Achieved rent increase (excl. ancillary costs) [CA7]

Description: The achieved rent increase of a (refurbished) building is defined as
difference of the achieved rents after and before the refurbishment. Ancillary costs are
excluded. In theory, this indicator can be calculated as well for new constructions, if the
achievable rent for a functionally comparable new constructed building according to the
new national minimum requirements is known. In order to enable the comparability
between buildings, the value is related to the size of the building (e.g. gross floor area or

net floor area, heated floor area).

Unit: €/(m2 a)

Point of view

Owner-occupier | Landlord Tenant Plant owner

Applicability of indicator - X X -

* K %

* %

* oy ke

1.4.4.1.7.1 Individual buildings [CA7_1]
ARi,REF,t,t* = ARi,t - ARi:REF,t*
ARi er 1, Achieved rent increase of building i in year t compared to reference

building REF in year t* [€/(m?2 a)]
1.4.4.1.7.2 Set of buildings [CA7_2]

Z Capl * AR ,REF tt;,t,
AR . omem = ZCap_

iol

AR Achieved rent increase of set I of buildings in year (t) using set Irgr
Il rer o (). () (t2)

of reference buildings [€/(m?2 a)]

ARi REF 1t Achieved rent increase of building i in year t compared to reference
’ att2

building REF in year t* [€/(m?2 a)]
Cap, Floor area of building i [m?2]

Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)

1.4.4.1.7.3 Large-scale or building-integrated energy supply units

[CA7_3]
Not applicable.
CONCERTO is co-funded by the 118 “(IT N\ izﬂo"’jj’s
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1.4.4.1.7.4 Set of large-scale units [CA7_4]

Not applicable.

1.4.4.2 National/local economy [CB1-CB5]

References:
« UBA (1995). Economic Evaluation of Measures for the Mitigation of CO, Emissions.
UBA-FB 104 01 108 / 03.
+ Deutsches Institut flir Urbanistik in Kooperation mit Institut flir Energie- und
Umweltforschung Heidelberg GmbH (ifeu) und Klima-Bilindnis - Climate Alliance -
Alianza del Clima e.V. (2011) Klimaschutz in Kommunen - Praxisleitfaden. Hrsg.,

Frankfurt/M. ISBN: 978-3-88118-496-0. pp. 302-303.

The cost and revenue components included (or cash-flows) in economic assessments
from the point of view of national/local economy, national/local society and grant
provider are specified in Table 10.

Table 10: Included components of costs and revenues (or cash-flows) in
economic assessments from the point of view of national/local economy,
national/local society and grant provider; *: implicitly considered by no grants

as revenues

Considered costs and revenues from different points of view Point of view
S > =S o
Costs Capital-related Depreciation and interest X X -
Repairs X X -
Grants -* -* X
Requirement- Rents - - -
related Energy X X -
External costs - X -
Other X X -
Operation-related costs X X -
Other costs X X -
| |
Revenues | Grant revenues Investment-related - - -
Requirement-related - - -
Non-energy non- | Rents - - -

CONCERTO is co-funded by the 119 \‘(IT O\
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grant revenues Other X X -

Energy-sales revenues - - -

Description of mitigation costs from different points of view: Mitigation costs
compare the object of interest to a baseline (or a reference object). The considered
indicators encompass the categories (final) energy demand and consumption, primary
energy demand and consumption, greenhouse gas emissions, particulate matter
emissions as well as NOx and SO, emissions. Common characteristic is that the
mitigation costs are determined as ratio of a difference of a sum of discounted costs and
a difference of cumulated environmental performance (over a period of time). The
difference of environmental performance represents the reduction in (final) energy
demand and consumption, primary energy demand and consumption, greenhouse gas
emissions, particulate matter emissions, NOyx emissions or SO, emissions over a period of
time. The difference of a sum of discounted costs depends on the “point of view” and
considers the costs less the corresponding revenues according to Table 10. The
mitigation costs are defined for the national/local economy, national/local society

and grant providers.

Unit: €/kWh, €/t

1.4.4.2.1 Mitigation costs of (final) energy demand [CB1]

References:

+ UBA (1995). Economic Evaluation of Measures for the Mitigation of CO, Emissions.
UBA-FB 104 01 108 / 03.

+ Deutsches Institut fir Urbanistik in Kooperation mit Institut fir Energie- und
Umweltforschung Heidelberg GmbH (ifeu) und Klima-Bindnis - Climate Alliance -
Alianza del Clima e.V. (2011) Klimaschutz in Kommunen - Praxisleitfaden. Hrsg.,
Frankfurt/M. ISBN: 978-3-88118-496-0. pp. 302-303.

1.4.4.2.1.1 Individual building [CB1_1]

. Out..,

TCi thotity - STCS:REF,EC=e|.,t*,tO Cap _TCi=REF Loty
i

AEN  rer

M CEN i,REF ttotyt, =

Note: Requirement-related costs must not be included in the annuity of the total costs.

Therefore, they have to be set 0.
MCEN mer 111p, Mitigation costs of building i for final energy demand/consumption
’ ot0rtt2
based on annual data of year t, with construction start in t;,
STEINBEIS-
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construction end in year t, and discount base in year t; using
reference building REF [€/kWh]

TC-n . Annuity of total annual costs of building i based on annual data of
Ittotyts

year t, with construction start in t;, construction end in year t, and

discount base in year ty [€/(m?2 a)]

SrC it Sum of discounted total annual costs of energy supply unit s for the
S,EC.LLg

production of the output of energy carrier EC (type IO) based on
data of year t and with discount base in year ty [€/kWh]

C)u’[e'_it Electricity output (>0) flow of building i in year t [kWh/a]
Ca_pi Floor area of building i [m?2]
AEN, . Reduction (>0) in final energy demand/consumption by building i

based on annual data of year t using reference building REF of the

same type as i [kWh/(m?2 a)]

Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; i3=RH-PC; constant energy

prices

MCEN;, rer -20101,-2005, 20051, 2006 %12217 =-0038
MCEN.,, rer 1 200512005, 2005 %12217 =-0030
MCEN.,, rer . -2008,-2007, 2008 30344;13142 =-0029
MCEN.,, re 1, 20051, 20071, 2008 %ﬁmg =-0030

* K %

* %

* oy ke

1.4.4.2.1.2 Set of buildings [CB1_2]

~ ; MCEN i\ REF tito ity “AEN i REF ’t* EL“] * Ca‘p|
MEER o™ S AN . EL,Cap

it

MCEN.. o) Mitigation costs of set I of buildings for final energy

demand/consumption based on annual data of year (t), with
construction start in (t;), construction end in year (t;) and

discount base in year tp using set Iz of reference buildings

[€/kWh]
CONCERTO is co-funded by the 121 “(IT N\ izﬂo"’jj’s
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MCEN CREF titt Mitigation  costs of  building i for final energy

demand/consumption based on annual data of year t, with
construction start in t;, construction end in year t, and discount

base in year ty using reference building REF [€/kWh]
AEN, . Reduction (>0) in final energy demand/consumption by building

i based on annual data of year t using reference building REF of

the same type as i [kWh/(m2 a)]
Cap, Floor area of building i [m?2]

EL[” Expected lifetime of a building of the same type as i [a]

Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)

1.4.4.2.1.3 Large-scale or building-integrated energy supply unit
[CB1_3]

- SI—CS,EC,t,tO B S\IGNERS,ECMO B S-I-CS:REF,EC,t*,tO
M CEN s,EC,REF t AEN e

MCENSECREFtt Mitigation costs of an energy supply unit s for energy

demand/consumption regarding output of energy carrier EC (type
I0) based on year t using reference unit REF with discount base in
year tg [€/kWh]

SrC it Sum of discounted total annual costs of energy supply unit s for the
S,ECLLg

production of the output of energy carrier EC (type IO) based on
data of year t and with discount base in year ty [€/kWh]

S\IGNERECH Total non-grant non-energy-sales revenues of energy supply unit s
Bl

for the production of the output of energy carrier EC (type I0)
based on data of year t and with discount base in year ty [€/kWh]
AEN . < = reduction (>0) in energy demand/consumption by energy supply

unit s divided by the production of the output of energy carrier EC

(type I0) based on year t compared to reference unit REF

[kWh/kWh]
CONCERTO is co-funded by the 122 “(IT N\ gﬁ;o’\'{f:'s
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1.4.4.2.1.4 Set of large-scale units [CB1_4]

_ é MCEN s,EC,REF,t,tO* OUtEC,s,t* EL[s]
MCENS,EC,REF,(t),tO - éoutm,s,t* EL[S]

MCEN S.EC.REF (U1 Mitigation costs of set S of energy supply units for final energy

demand/consumption regarding output of energy carrier EC (type
I0) based on annual data of year (t) using reference unit REF with

discount base in year ty [€/kWh]
|\/|CEN5ECREFtt Mitigation costs of an energy supply unit s for energy

demand/consumption regarding output of energy carrier EC (type
I0) based on year t using reference unit REF with discount base in
year ty [€/kWh]

C)u’[ECSt Output (>0) energy flow of energy carrier (or source) EC (type 10)

from energy supply unit s in year t [kWh/a]
EL[S] Expected lifetime of energy supply units of the same type as s [a]

Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)

1.4.4.2.2 Mitigation costs of primary energy demand [CB2]

References:

+ UBA (1995). Economic Evaluation of Measures for the Mitigation of CO, Emissions.
UBA-FB 104 01 108 / 03.

+ Deutsches Institut flir Urbanistik in Kooperation mit Institut flir Energie- und
Umweltforschung Heidelberg GmbH (ifeu) und Klima-Bindnis - Climate Alliance -
Alianza del Clima e.V. (2011) Klimaschutz in Kommunen - Praxisleitfaden. Hrsg.,
Frankfurt/M. ISBN: 978-3-88118-496-0. pp. 302-303.

1.4.4.2.2.1 Individual building [CB2_1]

— — LOuta,, ——
TCi,t,tD,tl,tz B SI—CS:REF,EC=eI.,t*,tD Cap t _TCi=REF oty

APEN i,REF t

M CPENi,REF lotyts =

Note: Requirement-related costs must not be included in the annuity of the total costs.

Therefore, they have to be set 0.

MCPENiREFHHMitigation costs of building i for primary energy

demand/consumption based on annual data of year t, with

STEINBEIS-
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construction start in t;, construction end in year t, and discount

base in year ty using reference building REF [€/t]

TC-n . Annuity of total annual costs of building i based on annual data of
Ittotyts

year t, with construction start in t;, construction end in year t, and

discount base in year ty [€/(m?2 a)]

SrC it Sum of discounted total annual costs of energy supply unit s for
S,EC.LLg

the production of the output of energy carrier EC (type 1I0) based
on data of year t and with discount base in year ty [€/kWh]

C)u’[e'_it Electricity output (>0) flow of building i in year t [kWh/a]
Ca_pi Floor area of building i [m?2]
APEN. I Reduction (>0) in primary energy demand/consumption by

building i based on annual data of year t using reference building
REF of the same type as i [kWh/(m?2 a)]

Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; i;=RH-PC; constant energy
prices

MCPEN., rer 1-20101, =208, =200, ~2006 = %.12217 =-0047
MCPEN, e, s, s o™ g5 =~ 0054

MCPEN, e, s o o™ g = 0051

MCPEN, e,y o ™5 =~ 0054

* K %

* %

* oy ke

1.4.4.2.2.2 Set of buildings [CB2_2]

~ XMCPEN 1,1, " APEN, . * EL,,* Cap,
MCPEN Ll rer (Odo(t)(t) ZAPENi,REF,t* EL[i]* Capi

iol

MCPEN|| Otot(t) Mitigation costs of set I of buildings for primary energy

demand/consumption based on annual data of year (t), with
construction start in (t;), construction end in year (t,) and
discount base in year ty using set Izgr of reference buildings
[€/kWh]

CONCERTO is co-funded by the 124 “(IT N\ izﬂo"’jj’s
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MCPENiREFtttt Mitigation costs of building i for primary energy

demand/consumption based on annual data of year t, with
construction start in t;, construction end in year t, and

discount base in year t; using reference building REF [€/kWh]
APEN . . reduction (>0) in primary energy demand/consumption by

building i based on annual data of year t using reference
building REF of the same type as i [kWh/(m2 a)]

Cap Floor area of building i [m2]

EL[” Expected lifetime of a building of the same type as i [a]

Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)

1.4.4.2.2.3 Large-scale or building-integrated energy supply unit
[CB2_3]

_TCuecu, " TNGNER e, "TCoer cciv
MCPENS,EC,REF,’[,ID APEN oL rer

MCPEN <ec rer 1. Mitigation costs of an energy supply unit s for primary energy

demand/consumption regarding output of energy carrier EC (type
I0) based on year t using reference unit REF with discount base
in year ty [€/kWh]

SrC EC it Sum of discounted total annual costs of energy supply unit s for
S,ECLLg

the production of the output of energy carrier EC (type I0O) based
on data of year t and with discount base in year ty [€/kWh]

S\'GNER - Total non-grant non-energy-sales revenues of energy supply unit
Bl
s for the production of the output of energy carrier EC (type 10)
based on data of year t and with discount base in year ty [€/kWh]
APENsECt - Reduction (>0) in primary energy demand/consumption by
energy supply unit s divided by the production of the output of

energy carrier EC (type IO) based on year t compared to
reference unit REF [kWh/kWh]
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1.4.4.2.2.4 Set of large-scale units [CB2_4]

M CPEN S,EC,REF (1) ===

MCPEN S,EC,REF ,(t).ty

MCPEN s,EC,REF t,ty

OUtEC,s,t

EL:

Z MCPENS,EC,REF,’(,tO* OutEC,s,t* EL[s]
;OUtEC,S,t* EL[S]

Mitigation costs of set S of energy supply units for primary

energy demand/consumption regarding output of energy carrier
EC (type IO) based on annual data of year (t) using reference
unit REF with discount base in year ty [€/kWh]

Mitigation costs of an energy supply unit s for primary energy

demand/consumption regarding output of energy carrier EC (type
I0) based on year t using reference unit REF with discount base
in year ty [€/kWh]

Output (>0) energy flow of energy carrier (or source) EC (type
I0) from energy supply unit s in year t [kWh/a]

Expected lifetime of energy supply units of the same type as s

[a]

Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)

1.4.4.2.3 Mitigation Costs of greenhouse gas emissions (and first

approximation for particulate matter, NOx and SO,) [CB3-

CB5]

References:

+ UBA (1995). Economic Evaluation of Measures for the Mitigation of CO, Emissions.
UBA-FB 104 01 108 / 03.

+ Deutsches Institut flir Urbanistik in Kooperation mit Institut flir Energie- und

Umweltforschung Heidelberg GmbH (ifeu) und Klima-Bilndnis - Climate Alliance -

Alianza del Clima e.V. (2011) Klimaschutz in Kommunen - Praxisleitfaden. Hrsg.,
Frankfurt/M. ISBN: 978-3-88118-496-0. pp. 302-303.
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1.4.4.2.3.1 Individual building [CB3_1-CB5_1]

—— —— LOUte; _—
TCi,t,to,tl,tz - SrCS:REF,EC:eI.,t*,tO Cap TC| =REF tiotty

AEM i,M,REF t

MCEM M OREF ot Mitigation costs of building i for emissions of material M based on

M CEM i,M,REF ttoty,ty =

annual data of year t, with construction start in t;, construction
end in year t, and discount base in year t; using reference
building REF [€/t]

TC o Annuity of total annual costs of building i based on annual data of
1oyt

year t, with construction start in t;, construction end in year t,
and discount base in year ty [€/(m?2 a)]
STC - Sum of discounted total annual costs of energy supply unit s for
S 0

the production of the output of energy carrier EC (type 10) based
on data of year t and with discount base in year t, [€/kWh]

()u’[eLit Electricity output (>0) flow of building i in year t [kWh/a]
Ca_pi Floor area of building i [m?2]
AEM M REE ¢ Reduction (>0) in emissions of material M by building i based on

annual data of year t using reference building REF of the same

type as i [t/(m2 a)]

Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; i3=RH-PC; constant energy
prices, CO, mitigation costs
2063- 2217 ~-190
MCEM i;,M =CO2,REF ,t=201Qt,=2005t, =2005t, = 2006 8 1* 10—
2003-2217 _ .o
MCEM i;,M =CO2,REF ,t, =2005t, =2005t, = 2006 5 7* 1G‘
3034- 3142 — 207
MCEM, i,.M =CO2, REF o =2005t, =2007t,=2008 57*10°
3034- 3]_49__219
MCEM i,M =CO2,REF ,t, =2005t, =2007t,= 2008 571073 -
msmm  CONCERTO is co-funded by the 127 i
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1.4.4.2.3.1 Set of buildings [CB3_2-CB5_2]

_ % MCEM i,M,REF ttoty.t, * AEM i,M,REF,t* EL[i] * Car)I
MCEM Llrge MOt t)(L) ZAEM et ELy Capi

ial

MCEM e MO0 Mitigation costs of set I of buildings for emissions of material

M based on annual data of year (t), with construction start in
(t1), construction end in year (t;) and discount base in year tg

using set Izgr Of reference buildings [€/kWh]

MCEM M REF £ttty Mitigation costs of building i for emissions of material M based
on annual data of year t, with construction start in ty,
construction end in year t, and discount base in year ty using
reference building REF [€/t]

AEM | MLREF 1 reduction (>0) in emissions of material M by building i based

on annual data of year t using reference building REF of the

same type as i [t/(m2 a)]

Ca_pi Floor area of building i [m?2]

EL[” Expected lifetime of a building of the same type as i [a]

Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)

1.4.4.2.3.2 Large-scale or building-integrated energy supply unit
[CB3_3-CB5_3]

- SI—CS,EC,t,tO B SI-NGNERs,EC,t,to B SI-CszREF,EC,t*,to
MCEM S ECRER AEM sM EC t,REF

MCEM oM JEC.REF 11, Mitigation costs of an energy supply unit s for emissions of

material M regarding output of energy carrier EC (type I0) based
on year t using reference unit REF with discount base in year t;

[€/t]

SrC EC it Sum of discounted total annual costs of energy supply unit s for
S,ECLLg

the production of the output of energy carrier EC (type I0O) based
on data of year t and with discount base in year ty [€/kWh]

STEINBEIS-
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S\lGNEREcn Total non-grant non-energy-salesrevenues of energy supply unit
Bl

s for the production of the output of energy carrier EC (type 10)
based on data of year t and with discount base in year ty [€/kWh]

AEM oM EC tREF Reduction (>0) in emissions of material M by energy supply unit

s for the production of the output of energy carrier EC (type 10)

based on year t compared to reference unit REF [t/kWh]

1.4.4.2.3.3 Set of large-scale units [CB3_4-CB5_4]

_ ; MCEM s,M,EC,REF,t,tO* OutEC,s,t* EL[S]
MCEM SM EC,REF (), ;OUtEC,S,t* EL[S]

MCEM - Mitigation costs of set S of energy supply units for emissions of

material M regarding output of energy carrier EC (type I0) based
on annual data of year (t) using reference unit REF with discount
base in year ty [€/t]

MCEM oM EC.REF 14, Mitigation costs of an energy supply unit s for emissions of

material M regarding output of energy carrier EC (type I0) based
on year t using reference unit REF with discount base in year t,

[€/t]
C)u’[ECSt Output (>0) energy flow of energy carrier (or source) EC (type

I0) from energy supply unit s in year t [kWh/a]
EL[S] Expected lifetime of energy supply units of the same type as s

[a]
Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)

1.4.4.3 National/local society [CC1-CC10]

References:

+ UBA (1995). Economic Evaluation of Measures for the Mitigation of CO, Emissions.
UBA-FB 104 01 108 / 03.

+ Deutsches Institut fir Urbanistik in Kooperation mit Institut fir Energie- und
Umweltforschung Heidelberg GmbH (ifeu) und Klima-Bindnis - Climate Alliance -
Alianza del Clima e.V. (2011) Klimaschutz in Kommunen - Praxisleitfaden. Hrsg.,
Frankfurt/M. ISBN: 978-3-88118-496-0. pp. 302-303.
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1.4.4.3.1 Mitigation costs of (final) energy demand [CC1]

Cf. chapter 1.4.4.2.1, but total costs include external costs (cf. chapter 1.4.2.1).

1.4.4.3.2 Mitigation costs of primary energy demand [CC2]

Cf. chapter 0, but total costs include external costs (cf. chapter 1.4.2.1).

1.4.4.3.3 Mitigation Costs of greenhouse gas emissions (and first
approximation for particulate matter, NOx and SO,) [CC3-
CC5]

Greenhouse gas emissions [CC3]

Cf. chapter 0, but total costs include external costs for particulate matter, NOx and SO..

Particulate matter emissions [CC4]

Cf. chapter 0, but total costs include external costs for greenhouse gases, NOx and SO,
(cf. chapter 1.4.2.1).

NO, emissions [CC5]

Cf. chapter 0, but total costs include external costs for greenhouse gases, particulate
matter and SO, (cf. chapter 1.4.2.1).

SO, emissions [CC5]

Cf. chapter 0, but total costs include external costs for greenhouse gases, particulate
matter and NOy (cf. chapter 1.4.2.1).

1.4.4.3.1 Stimulation of local economy [CC6-CC10]

References:
+ CONCERTO Plus. (2009) Socio-economic matrix

(“"SE_matrix_core_indicators_Nov09")

Description: The stimulation of the local economy can be expressed by several

indicators from the point of view of the national/local economy.

1.4.4.3.1.1 Number of jobs created [CC6]

Description: This indicator is defined as number of jobs created in the course of the
CONCERTO activities.

Unit: jobs, person-years

Individual buildings [CC6 1
Not applicable

Set of buildings [CC6 2]

STEINBEIS-

CONCERTO is co-funded by the 130 “(IT O\
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Not applicable

Large-scale or building-integrated energy supply units [CC6 3]

Not applicable

Set of large-scale units [CC6 4]
Not applicable

CONCERTO area [CC6 5]
NJC Number of jobs created in the CONCERTO area in course of the CONCERTO

activities [jobs, person-years]

Note: This indicator sould be calculated based on the investments, but the methodology

has not yet been defined.

1.4.4.3.1.2 Number of new businesses created [CC7]

Description: This indicator is defined as number of businesses created in the CONCERTO
area in the course of the CONCERTO activities.

Unit: businesses

Individual buildings [CC7 1]
Not applicable

Set of buildings [CC7 2]
Not applicable

Large-scale or building-integrated energy supply units [CC7 3

Not applicable

Set of large-scale units [CC7 4]
Not applicable

CONCERTO area [CC7 5]

NBC Number of new businesses created in the CONCERTO area in the course of the

CONCERTO activities [businesses]

STEINBEIS-
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1.4.4.3.1.3 Number of trainings/person-days for trainings offered
[CC8]

Description: This indicator is defined as nhumber of trainings or person-days for trainings
offered in course of the CONCERTO activities.

Unit: trainings, person-days

Individual buildings [CC8 1]
Not applicable

Set of buildings [CC8 2]
Not applicable

Large-scale or building-integrated energy supply units [CC8 3]

Not applicable

Set of large-scale units [CC8 4]

Not applicable

CONCERTO area [CC8 5]

NTO Number of trainings/person-days for trainings offered in the course of the

CONCERTO activities [trainings, person-days]

1.4.4.3.1.4 1Increase in real estate and flat value [CC9I]

Description: This indicator is defined as the increase of real estate and flat value after
the CONCERTO project compared to the situation before the CONCERTO project. The
indicator can only be calculated if an evaluation of the buildings has been done before
and after the implementation of the CONCERTO measures. Eventually, the values of the

buildings should be discounted to the same base.

Unit: -

Individual buildings [CC9 1]

IRV = VBl ,after CONCERTO

VBi ,beforeCONCERTO

IRV, Increase in the value of building i after the CONCERTO project compared

to the situation before the CONCERTO project [%]

STEINBEIS-
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VB ieconcmro  Value of building i before the CONCERTO activities [€]

VB \eioreconerro  Value of building i after the CONCERTO activities [€]

Set of buildings [CC9 2]

ZVBI ,after CONCERTO
IRV = &
ZVBI ,beforeCONCERTO
icl
IRV, Increase in the value of the set I of buildings after the CONCERTO

project compared to the situation before the CONCERTO project [%]
VB ieconcmro  Value of building i before the CONCERTO activities [€]

VB \eioreconerro  Value of building i after the CONCERTO activities [€]

Large-scale or building-integrated energy supply units [CC9 3]

Not applicable

Set of large-scale units [CC9 4]

Not applicable

CONCERTO area [CC9 5]
Cf. set of buildings

1.4.4.3.1.5 Changes in community demographics [CC10]

Description: This indicator is defined as increase of the number of inhabitants of the
CONCERTO area compared to the situation before the CONCERTO project.

Unit: inhabitants

Individual buildings [CC10 1]
Not applicable

Set of buildings [CC10 2]
Not applicable

Large-scale or building-integrated energy supply units [CC10 3

Not applicable

Set of large-scale units [CC10 4

STEINBEIS-
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Not applicable

CONCERTO area [CC10 5]

CCD Changes in community demographics - neighbourhood growth, i.e. increase of the
number of inhabitants of the CONCERTO area compared to the situation before the
CONCERTO project [inhabitants]

1.4.4.4 Grant provider [CD1-CD6]

References:

« UBA. (1995) Economic Evaluation of Measures for the Mitigation of CO, Emissions.
UBA-FB 104 01 108 / 03.

+ Deutsches Institut flir Urbanistik in Kooperation mit Institut flir Energie- und
Umweltforschung Heidelberg GmbH (ifeu) und Klima-Bilindnis - Climate Alliance -
Alianza del Clima e.V. (2011) Klimaschutz in Kommunen - Praxisleitfaden. Hrsg.,
Frankfurt/M. ISBN: 978-3-88118-496-0. pp. 302-303.

« KfW (STE Research Report). (2009) Gesamtwirtschaftliche CO2-
Vermeidungskosten der energetischen Gebdudesanierung und Kosten der
Férderung flr den Bundeshaushalt im Rahmen des CO2-

Gebdudesanierungsprogramms, pp. 37-38.

The costs or outgoing cash-flows of the grant provider correspond to revenues of other
target groups. Therefore, grant revenues from the point of view of owner-occupiers,
landlords and plant owners is used in order to determine the costs and outgoing cash-

flows of the grant provider.
1.4.4.4.1 Mitigation of (final) energy demand per grant [CD1]

1.4.4.4.1.1 Individual building [CD1_1]

AEN e,
M ENiREFtttt Dl——— ,
G ) itttz TGR”,to

MGENiREFtttt Mitigation of final energy demand/consumption per grant for a

building i based on annual data of year t, with construction start in
t;, construction end in year t, and discount base in year ty using
reference building REF [kWh/€]

AEN. . Reduction (>0) in final energy demand/consumption by building i

based on annual data of year t using reference building REF of the

same type as i [kWh/(m2 a)]

STEINBEIS-
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TGRn Annuity of annual grant revenues of building i based on data of year
E]

t and with discount base in year ty [€/(m?2 a)]

Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; i3=RH-PC; constant energy

prices

41

M GENil,REF 1220101520061, =2005t,=2006 0.18 =228

41

MGENil,REF,to=2005t1=2005tz=2°°6: 0.18 =228

41

MGENiZ,REF,t0=2005t1=2007,t2:2008: 0.17 =24

41

MGENis,REF,t0=2005t1=200112=2008: 0.15 =273

* K %

* %

* oy ke

1.4.4.4.1.2 Set of buildings [CD1_2]

M GEN Il er 5(E) 0, (1) (t2) =

MGEN I rer o(t) o, (t) (t2)

AEN  rer

TGR,,,

Cap.
EL[i]

ZAENi,REF,t* Cap| * EI—[i]

il

ZTGR o * Cap| : EI—[i]

iol

Mitigation of final energy demand/consumption per grant for a

set I of buildings based on annual data of year (t), with
construction start in (t;), construction end in year (t,) and
discount base in year ty using set Izer Of reference buildings
[kWh /€]

Reduction (>0) in final energy demand/consumption by building

i based on annual data of year t using reference building REF of

the same type as i [kWh/(m2 a)]

Annuity of annual grant revenues of building i based on data of

year t and with discount base in year ty [€/(m?2 a)]

Floor area of building i [m?2]

Expected lifetime of a building of the same type as i [a]

Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)
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1.4.4.4.1.3 Large-scale or building-integrated energy supply unit s
[CD1_3]

AENSECtREF
MGENSECREFtt = —
T LR

MGEN ke rer 1. Mitigation of energy demand/consumption per grant for an energy

supply unit s regarding output of energy carrier EC (type I0) based
on year t using reference unit REF with discount base in year t,
[kWh/€]

AENsECtREF Reduction (>0) in energy demand/consumption by energy supply

unit s divided by the production of the output of energy carrier EC
(type I0) based on year t compared to reference unit REF
[kWh/kWh]

GR . Sum of discounted grant revenues of energy supply unit s for the
S,EC Lig

production of the output of energy carrier EC (type IO) based on
data of year t and with discount base in year ty [€/kWh]

1.4.4.4.1.4 Set of large-scale units [CD1_4]

ZAEN s,EC t,REF * OutEC,s,t * EL[ 5]

MGEN S,EC,REF (1)t = éﬁfc,txto* OutEc,s,t* EI—[SI

MGEN S.EC.REF (1 Mitigation of energy demand/consumption per grant for a set S of

energy supply units regarding output of energy carrier EC (type 10)
based on year (t) using reference unit REF with discount base in
year to [kKWh/€]

AEN. . er Reduction (>0) in energy demand/consumption by energy supply

unit s divided by the production of the output of energy carrier EC
(type I0) based on year t compared to reference unit REF
[kWh/kWh]

GR . Sum of discounted grant revenues of energy supply unit s for the
S,EC Lig

production of the output of energy carrier EC (type IO) based on
data of year t and with discount base in year ty [€/kWh]

C)u’[ECSt output (>0) energy flow of energy carrier (or source) EC (type I0)

from energy supply unit s in year t [kWh/a]

EL[S] Expected lifetime of energy supply units of the same type as s [a]
CONCERTO is co-funded by the 136 “(IT N\ izﬂo"’jj’s
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1.4.4.4.2 Mitigation of primary energy demand per grant [CD2]

1.4.4.4.2.1 Individual building [CD2_1]

APEN.; e .
M PENiREFtttt: — ,
G ) Lloilyl TGRIVMO

MGPEN rer 11, Mitigation of primary energy demand/consumption per grant for a

building i based on annual data of year t, with construction start in
t;, construction end in year t, and discount base in year ty using
reference building REF [kKWh/€]

AF)ENiREFt Reduction (>0) in primary energy demand/consumption by

building i based on annual data of year t using reference building
REF of the same type as i [kWh/(m?2 a)]

TGRn Annuity of annual grant revenues of building i based on data of

year t and with discount base in year ty [€/(m?2 a)]

Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; i3=RH-PC; constant energy

prices
331

MGPENil,REF,t=201Qt0=2005t1=2005t2:2006: 0.18 =184

23
MGPENil,REF,to=2005t1=2005t2=2°°6_ 0.18 ~128

_ 23 _
MGPENiZ,REF,t0=2005t1=2007vt2:2008_ 0.17 =135

23

M GPENi3,REF,t0=2005t1=2007,tz=2008: 0.15 =153

* K %

* %

* oy ke

1.4.4.4.2.1 Set of buildings [CD2_2]

%APENLREFJ* Capi* EI—[i]
MGPEN I rer /() to,(ty),(t2) = z-ﬁ * Cap * EL
it i [i]

iol

MGPEN e O to(t() Mitigation of primary energy demand/consumption per grant

for a set I of buildings based on annual data of year (t), with
construction start in (t;), construction end in year (t,) and

discount base in year ty using set Izer Of reference buildings

[KWh/€]
CONCERTO is co-funded by the 137 “(IT N\ izﬂo"’jj’s
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AF)ENiREFt Reduction (>0) in primary energy demand/consumption by

building i based on annual data of year t using reference
building REF of the same type as i [kWh/(m2 a)]

TGRi,t,to Annuity of annual grant revenues of building i based on data

of year t and with discount base in year ty [€/(m?2 a)]
Cap, Floor area of building i [m?2]
1
EL[i] Expected lifetime of a building of the same type as i [a]
Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)

1.4.4.4.2.2 Large-scale or building-integrated energy supply unit
[CD2_3]

_ A@ s,EC t,REF
MGPEN s,EC,REF .ty g;RS,EC,t,to

MGPEN <ec e 1 Mitigation of primary energy demand/consumption per grant for

an energy supply unit s regarding output of energy carrier EC
(type 1I0) based on year t using reference unit REF with discount
base in year ty [kWh/€]

APENSEC'{REF Reduction (>0) in primary energy demand/consumption by
energy supply unit s divided by the production of the output of

energy carrier EC (type IO) based on year t compared to
reference unit REF [kWh/kWh]

GR ot Sum of discounted grant revenues of energy supply unit s for the
s,EC t,tg
production of the output of energy carrier EC (type I0) based on

data of year t and with discount base in year ty [€/kWh]

1.4.4.4.2.1 Set of large-scale units [CD2_4]

ZAPEN s,EC t,REF * OUtEC,s,t* EL[s]

MGPEN: s ec rer Wt éﬁf&“o *Outecs. " EL

MGPEN S.EC.REF (U1 Mitigation of primary energy demand/consumption per grant for a

set S of energy supply units regarding output of energy carrier
EC (type IO) based on year (t) using reference unit REF with
discount base in year ty [kWh/€]
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APENSEC'{REF Reduction (>0) in primary energy demand/consumption by

energy supply unit s divided by the production of the output of
energy carrier EC (type I0) based on year t compared to
reference unit REF [kWh/kWh]

GR . Sum of discounted grant revenues of energy supply unit s for the
S,EC Lig

production of the output of energy carrier EC (type 1I0) based on
data of year t and with discount base in year ty [€/kWh]

C)u’[ECSt output (>0) energy flow of energy carrier (or source) EC (type

I0) from energy supply unit s in year t [kWh/a]
EL[S] Expected lifetime of energy supply units of the same type as s

[a]

1.4.4.4.3 Mitigation of greenhouse gas emissions (and first
approximation for particulate matter, NOx and SO,) per
grant [CD3-CD5]

1.4.4.4.3.1 Individual building [CD3_1-CD5_1]

AEMiMREF’(
M EMiMREFtttt: = ,
CEM .o s TGR.,,

MGEM CMOREE f ot Mitigation of emissions of material M per grant for a building i

based on annual data of year t, with construction start in tg,
construction end in year t, and discount base in year t; using
reference building REF [t/€]

AEM M REF Reduction (>0) in emissions of material M by building i based on

annual data of year t using reference building REF of the same

type as i [t/(m?2 a)]

TGRn Annuity of annual grant revenues of building i based on data of

year t and with discount base in year tg [€/(m?2 a)]

Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; i3=RH-PC; constant energy
prices
8.1*10°
MGEM. .. o 22 T 20045
i,M =CO2,REF ,t=201Qt, =2005t, =2005t, =2006 0.18
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57*107

M GEM i,,M =CO2,REF ,t0=2005t1=2005t2=2006: W = 0032
57*10°

M G EM i,,M =CO2,REF ,t, =2005t, =2007t, =2008 = W = 0034
57*10°

MGEM i, M =CO2,REF t, =2005t, =2007t,=2008 T 015 = 0038

* K %

* %

* oy ke

1.4.4.4.3.2 Set of buildings [CD3_2-CD5_2]

B %AEM i,M,REF,t* Capi* EL[i]
MGEM e M (08 (0 (L) Z-I-(;—F%MO* Capl % EL[i]

iol

MGEM Mitigation of emissions of material M per grant for a set I of
I lrer M (E)Lo,(t).(t2)

buildings based on annual data of year (t), with construction
start in (t;), construction end in year (t,) and discount base in

year tp using set Izer Of reference buildings [t/€]

AEM M REF Reduction (>0) in emissions of material M by building i based

on annual data of year t using reference building REF of the
same type as i [t/(m2 a)]

TGRi,t,to Annuity of annual grant revenues of building i based on data

of year t and with discount base in year t; [€/(m?2 a)]
Ca_pi Floor area of building i [m?2]
EL[” Expected lifetime of a building of the same type as i [a]
Note: (x), (t) etc. represent series of elements as in a set of objects, each object could

have an individual parameter x or t (e.g. construction start)

1.4.4.4.3.3 Large-scale or building-integrated energy supply unit
[CD3_3-CD5_3]

AEM v ec e
MGEM SM EC.REF tty -
T 8GR

MGEM oM JEC REF 14, Mitigation of emissions of material M per grant for an energy

supply unit s regarding output of energy carrier EC (type IO)
based on year t using reference unit REF with discount base in
year ty [t/€]
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AEM <M EC { REF Reduction (>0) in emissions of material M by energy supply unit

s for the production of the output of energy carrier EC (type 10)

based on year t compared to reference unit REF [t/kWh]
GR . Sum of discounted grant revenues of energy supply unit s for the
S,EC Lig
production of the output of energy carrier EC (type I0) based on

data of year t and with discount base in year ty [€/kWh]

1.4.4.4.3.4 Set of large-scale units [CD3_4-CD5_4]

ZAEM s,M EC t,REF * OutEC,s,t* EL[s]

MGEM S,EC,REF ().t = éﬁ,ﬂjyt%* OutEc,s,t* EI—[S]

MGEM S.EC.REF (Ot Mitigation of emissions of material M per grant for a set S of

energy supply units regarding output of energy carrier EC (type
I0) based on year (t) using reference unit REF with discount base
in year ty [kWh/€]

AEM M EC .t REF Reduction (>0) in emissions of material M by energy supply unit
s for the production of the output of energy carrier EC (type 10)
based on year t compared to reference unit REF [t/kWh]

GR o Sum of discounted grant revenues of energy supply unit s for the
S,EC Ll
production of the output of energy carrier EC (type I0) based on
data of year t and with discount base in year ty [€/kWh]
()u'[ECst Output (>0) energy flow of energy carrier (or source) EC (type

I0) from energy supply unit s in year t [kWh/a]
EL[S] Expected lifetime of energy supply units of the same type as s

(a]

1.4.4.4.4 Triggered investment per grant provided [CD6]

Description: The triggered investment per grant provided is defined as ratio of the
investment triggered in connection with grants and the sum of discounted investment-
related and requirement-related grant cash-flows. This indicator corresponds to the point

of view of the grant provider.

Unit: €/€
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1.4.4.4.4.1 Individual building [CD6_1]

Tl G I " * (1+ r)to—tl
i Eoduty TGR,t,to

Tle - Triggered investment per grant for building i based on annual data of year

t, with construction start in t;, construction end in year t, and discount
base in year ty [€/€]

|it Investment for building i; construction start in year t;; construction end in
"

year t;; investment is discounted to year t; [€]

TGRitt Net present value of total grant revenues of building i over the expected-
1t9t0

lifetime based on data of year t and with discount base in year t; [€]

r Interest rate for calculations [-]

Example: Scharnhauser Park; i;=MFH-PC; i,=SFH-PC; i3=RH-PC; constant energy

prices

_ 1000000 _
Tl Gil,t:ZOtho=2005t1:2005t2 =2006 W =89

_ 1950236 _

Tl Giz,t0:2005t1:2007,t2 =2008 W =159
_ 2249764 _

Tl Gi3,t0 =20051,=2007,,2008 W ~183

* K %

* %

* oy ke

1.4.4.4.4.2 Set of buildings [CD6_2]
Z I L * (1+ r)to—n
Tl G| ()0, (t1).(t2) = Z %R&'t’to

iol

T|G| Oto(t(t) Triggered investment per grant for set I of buildings based on annual

data of year (t), with construction start in (t;), construction end in year
(t,) and discount base in year ty [€/€]

| . Investment for building i; construction start in year t;; construction end
i 8

in year t; investment is discounted to year t; [€]

GR,., Sum of discounted annual grant revenues of building i over the
1t1t0

expected-lifetime based on data of year t and with discount base in year
to [€]
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r Interest rate for calculations [-]

1.4.4.4.4.3 Large-scale or building-integrated energy supply unit
[CD6_3]

TIG I Stl*(1+ r)to—tl
sty 33 R’t “

T|GStt Triggered investment per grant for component s of a large-scale energy
system based on data of year t and with discount base in year ty [€/€]

| st Investment for component s of a large-scale energy system; construction
h

in year t;; investment is discounted to year t; [€]

%RS“ Sum of discounted grant revenues of energy supply unit s over the

expected-lifetime based on data of year t and with discount base in year t,
[€]

r Interest rate for calculations [-]

1.4.4.4.4.4 Set of large-scale units [CD6_4]

2l rarner
TIG ==
S, (k0. (t) (t2) é %Rs,t,to

TIGS(t)t () Triggered investment per grant for set S of energy supply units based

on annual data of year (t), with construction start in (t;), construction

end in year (t;) and discount base in year ty [€/€]

|St Investment for component s of a large-scale energy system;
i

construction in year t;; investment is discounted to year t; [€]

%RS“ Sum of discounted grant revenues of energy supply unit s over the
0

expected-lifetime based on data of year t and with discount base in year

to [€]
r Interest rate for calculations [-]
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1.5 Technical indicators [D1-D13]
1.5.1 Density of final energy demand (or consumption) [D1]

1.5.1.1 Individual buildings [D1_1]

Not applicable

1.5.1.2 Set of buildings [D1_2]

Description: The indicator is defined as ratio of final energy demand (for heating or
cooling) of a cohesive set of buildings and a simple figure representing the effort that a
district heating or cooling network operator would have in order to supply these
buildings. For the latter the territory area or the number of buildings is chosen in order to

represent the length of the network and the number of connections that are required.

Unit: kWh/(km2 a), kWh/(building a)

_ Mﬁ;ll Nec an, ¢
DEN ECIt Tp,

DEN ECit Density of final energy demand/consumption of a set I of buildings in year t

regarding energy carrier (or source) EC (type B) [kWh/a]

||']ECAAIt Input (>0) energy flow into set I of buildings for application area AA in

year t regarding energy carrier (or source) EC (type B) [kWh/a]

Ca_pI Area or number of set I of buildings I [km?2 territory area, buildings]

1.5.1.1 Large-scale or building-integrated energy supply
units [D1_3]

Not applicable

1.5.1.2 Set of large-scale units [D1_4]

Not applicable

1.5.1.3 Concerto area [D1_5]
Cf. set of buildings
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1.5.2 Efficiency of energy supply units [D2]

Description: The efficiency of an energy supply unit or a set of energy supply units can
be determined as maximum or as average efficiency over a month or a year. The
inverse of the average efficiency is already described in chapter 1.3.1.1.3. In order to
determine the maximum efficiency within a period of time, a high temporal resolution is
required.

Unit: kWhy,/kWhip,

1.5.2.1 Individual buildings [D2_1]
Not applicable

1.5.2.2 Set of buildings [D2_2]

Not applicable

1.5.2.3 Large-scale or building-integrated energy supply units

1.5.2.3.1 Average efficiency [D2_1_3]

1
SN
s,EC t,avg EN s,ECt

Ef (Average) energy output of energy carrier EC (type 10) by energy supply

s,EC t,avg
unit s per energy input (demand/consumption) based on year t [kWh/kWh]

ENsECt Energy demand/consumption by energy supply unit s divided by the

production of the output of energy carrier EC (type IO) based on year t
[kWh/kwh]

Note: The variables for partitions of a year t are not specified in detail. The unit of Aty
(k=1,...,K) is a.

1.5.2.3.2 Maximum efficiency [D2_2_3]

1
Ef = max(————)
sECtmax k=1..K ENSECAt
f 1B
Ef . Maximum energy output of energy carrier EC (type IO) by energy supply
S| Jmax

unit s per energy input (demand/consumption) based on a partition of year
t [kKWh/kWh]
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EN s,EC 1At

Energy demand/consumption by energy supply unit s divided by the

production of the output of energy carrier EC (type I0) based on Aty
(k=1,...,K) as part of a partition of year t [kWh/kWh]

Note: The variables for partitions of a year t are not specified in detail. The unit of Aty

(k=1,...,K) is

a.

1.5.2.4 Set of large-scale units

1.5.2.4.1

Ef =

S,ECt,avg

Ef

s,EC t,avg

EN SECt

Average efficiency [D2 1_4]
1

EN S,ECt

(Average) energy output of energy carrier EC (type I0) by set S of energy

supply units per energy input (demand/consumption) based on year t
[kWh/kWh]

Energy demand/consumption by set S of large-scale units divided by the

production of the output of energy carrier EC (type IO) based on year t
[kWh/kwWh]

Note: The variables for partitions of a year t are not specified in detail. The unit of Aty
(k=1,...,K) is a.

1.5.2.4.2

Ef =

SECtmax_

Ef

S EC t max

EN S,EC t At

Maximum efficiency [D2_2 4]

max (;)

k=1...K EN S,EC, Aty

Maximum energy output of energy carrier EC (type 10) by set S of energy

supply units per energy input (demand/consumption) based on a partition
of year t [kWh/kWh]

Energy demand/consumption by set S of energy supply units divided by the

production of the output of energy carrier EC (type I0) based on Aty
(k=1,...,K) as part of a partition of year t [kWh/kWh]

Note: The variables for partitions of a year t are not specified in detail. The unit of Aty
(k=1,...,K) is a.

1.5.2.5 Concerto area [D2_5]

Not applicable
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1.5.3 Power of energy supply units in operation [D3]

Description: The power of an energy supply unit or a set of energy supply units in
operation can be determined as maximum or as average power over a month or a
year. The average power is defined as energy output of the energy supply over a period
of time and the length of this period (month or year). In order to determine the
maximum power within a period of time, a high temporal resolution is required. The
average or maximum power in operation can be compared to the maximum capacity

(design value) in order to determine the degree of utilization of the energy supply unit.

Unit: kW/kw

1.5.3.1 Individual buildings [D3_1]
Not applicable

1.5.3.2 Set of buildings [D3_1]
Not applicable

1.5.3.3 Large-scale or building-integrated energy supply units

1.5.3.3.1 Average power [D3 1_3]

OUt EC,st
8760 Cap&EC

POS,EC tavg =

PosECtavg (Average) power of energy carrier EC (type I0) by energy supply unit s per

energy input (demand/consumption) based on year t [kKW/kW]
C)u’[ECSt Output (>0) energy flow of energy carrier (or source) EC (type I0) from

energy supply unit s in year t [kWh/a]
Cap Capacity of energy supply unit s regarding the output of energy carrier EC

s,EC
(type IO at the plant (1)) [kW]
Note: The variables for partitions of a year t are not specified in detail. The unit of Aty
(k=1,...,K) is a.

1.5.3.3.2 Maximum power [D3_2 3]

OUtEC st,0t
Po = max( L )
SECImax =1 K Atk * 8760* Cap -
S,
i - 147 STEINBEIS-
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Pos EC t max

OUt EC s.t,At,

Cap

s,EC

Maximum power of energy carrier EC (type I0) by energy supply unit s per

energy input (demand/consumption) based on a partition of year t
[kW/kW]
Output (>0) energy flow of energy carrier (or source) EC (type I0) from
energy supply unit s based on At (k=1,...,K) as part of a partition of year t
[kWh/a]

Capacity of energy supply unit s regarding the output of energy carrier EC

(type 10 at the plant (1)) [kW]

Note: The variables for partitions of a year t are not specified in detail. The unit of Aty
(k=1,...,K) is a.

1.5.3.4 Set of large-scale units

1.5.3.4.1 Average power [D3 1_4]

POS,EC t,avg =

POS,EC tavg

OUtEC,s,t

Cap

s,EC

zs Out EC,st

£l
§8760* Cap&EC

(Average) power of energy carrier EC (type I0) by set S of energy supply

units per energy input (demand/consumption) based on year t [kW/kW]

Output (>0) energy flow of energy carrier (or source) EC (type I0) from

energy supply unit s in year t [kWh/a]

Capacity of energy supply unit s regarding the output of energy carrier EC

(type IO at the plant (1)) [kW]

Note: The variables for partitions of a year t are not specified in detail. The unit of Aty
(k=1,...,K) is a.

1.5.3.4.2 Maximum power [D3_2 4]

z OUt EC.st,At,

—_ d1S
POS ECtmax kmax( )
=1..K *
;mk 8760* Cap&EC
POSECImaX Maximum power of energy carrier EC (type IO) by set S of energy supply
units per energy input (demand/consumption) based on a partition of year
t [kW/kW]
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Out C star Output (>0) energy flow of energy carrier (or source) EC (type IO) from
energy supply unit s based on Aty (k=1,...,K) as part of a partition of year t
[kWh/a]

Cap Capacity of energy supply unit s regarding the output of energy carrier EC

s,EC
(type IO at the plant (1)) [kW]
Note: The variables for partitions of a year t are not specified in detail. The unit of Aty
(k=1,...,K) is a.

1.5.3.5 Concerto area [D3_5]
Not applicable

1.5.4 Peak load and load profile of electricity demand [D4]

Description: The peak load and the load profile of the electricity demand require a high
temporal resolution. The load profile describes the demand characteristics over time. The
electricity supply has to be able to cover the peak load. The load profile gives information
about the possibilities or potentials of storage, demand-side management and self-supply
via photovoltaic etc.

Unit: kW
1.5.4.1 Individual buildings

1.5.4.1.1 Load profile [D4_1_1]

AA4
Z I Nec aai Aty

— AA=AAL
LPi,EC:electricity,t,Atk - At, * 8760

LPi,EC:dectricity,t,Atk Load of building i regarding energy carrier EC=electricity (type I0)

in Aty (k=1,...,K) as part of a partition of year t [kW]

||’]EC’AAM’Atk Input (>0) energy flow into building i for application area AA in Aty

(k=1,...,K) as part of a partition of year t regarding energy carrier
(or source) EC (type B) [kWh/a]
Note: The variables for partitions of a year t are not specified in detail. The unit of Aty
(k=1,...,K) is a.

1.5.4.1.2 Peak load [D4_2_1]

LPi ,EC=electricity t max = kr:qaﬁ ( LP| ,Ec:ela:tricity,t,Atk)

CONCERTO is co-funded by the 149 “( N\ izﬂo"’jj’s
European Union under the ..\__ IT \_

ZENTRUM
Research Framework Programme



* K %

* %

* oy ke

CONCERTO Premium Indicator Guide

|_|Z)i EC=dlectricity | max Peak load of building i regarding energy carrier EC (type 10) based

on a partition of year t [kW]
LPi,EC:dectricity,t,Atk Load of building i regarding energy carrier EC=electricity (type I0)

in At (k=1,...,K) as part of a partition of year t [kW]
Note: The variables for partitions of a year t are not specified in detail. The unit of Aty
(k=1,...,K) is a.

1.5.4.2 Set of buildings

1.5.4.2.1 Load profile [D4 1_2]

>
I nEC AA LA
LPI ,EC=electricity t,At, - M:A&k * 8760

LPI,EC=eIectricity,t,Atk Load of set I of buildings regarding energy carrier EC=electricity
(type I0) in At (k=1,...,K) as part of a partition of year t [kW]

|nEC AL LA Input (>0) energy flow into set I of buildings for application area AA

in Aty (k=1,...,K) as part of a partition of year t regarding energy
carrier (or source) EC (type B) [kWh/a]
Note: The variables for partitions of a year t are not specified in detail. The unit of Aty
(k=1,...,K) is a.

1.5.4.2.2 Peak load [D4 2 2]
LPl ,EC=electricity t max = kr:qaﬁ( LPl ,EC:dectricity,t,Atk)
|_|:)I EC=lectricity £ max Peak load of a set I of buildings regarding energy carrier EC (type

I0) based on a partition of year t [kW]

LPI,EC:eIectricity,t,Atk Load of set I of buildings regarding energy carrier EC=electricity

(type I0) in At (k=1,...,K) as part of a partition of year t [kW]
Note: The variables for partitions of a year t are not specified in detail. The unit of Aty

(k=1,...,K) is a.

1.5.4.3 Large-scale or building-integrated energy supply units [D4_3]

Not applicable

1.5.4.4 Set of large-scale units [D4_4]

Not applicable
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1.5.4.5 Concerto area [D4_5]
Cf. set of buildings

1.5.5 Peak load and load profile of thermal (heat and cold) energy
demand [D5]

Description: The peak load and the load profile of the thermal (heat and cold) energy
demand require a high temporal resolution. The load profile describes the demand
characteristics over time. The thermal energy supply has to be able to cover the peak
load. The load profile gives information about the possibilities or potentials of storage as
well as supply-side and demand-side management. The indicator can be calculated for
the district heat/cold supply (case A) or for the application areas of heating and cooling

(case B).
Unit: kW

1.5.5.1 Individual buildings

1.5.5.1.1 District heat/cold supply (case A) [D5_1_1,D5 2 1]

Cf. chapter 1.5.4 with EC=heat or EC=cold instead of EC=electricity
1.5.5.1.2 Application areas of heating and cooling (case B)

1.5.5.1.2.1 Load profile [D5_1_1]

LP _ ; I nEc,AA,i At
AALLL T AL %8760

LP: aain Load of building i regarding application area AA in At (k=1,...,K) as
VAALATY

part of a partition of year t [kW]

|nECAAitAt Input (>0) energy flow into building i for application area AA in At

(k=1,...,K) as part of a partition of year t regarding energy carrier
(or source) EC (type B) [kWh/a]
Note: The variables for partitions of a year t are not specified in detail. The unit of Aty

(k=1,...,K) is a.

1.5.5.1.2.2 Peak load [D5_2_1]
LPi AAL max = max(LPi ,AA,t,Atk)

k=1...K

LPi/—\Atmax Peak load of building i regarding application area AA based on a

partition of year t [kW]
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LP: aain Load of building i regarding application area AA in At (k=1,...,K) as
VAALAY

part of a partition of year t [kW]
Note: The variables for partitions of a year t are not specified in detail. The unit of Aty
(k=1,...,K) is a.

1.5.5.2 Set of buildings

1.5.5.2.1 District heat/cold supply (case A) [D5_1_2, D5 2 2]
Cf. chapter 1.5.4 with EC=heat or EC=cold instead of EC=electricity

1.5.5.2.2 Application areas of heating and cooling (case B)

1.5.5.2.2.1 Load profile [D5_1_2]

LP _ ; I Nec aay At
ALY T AL * 8760

LP, aaia Load of set I of buildings regarding application area AA in Aty
AALAL

(k=1,...,K) as part of a partition of year t [kW]

|nEC'AA’I o Input (>0) energy flow into set I of buildings for application area AA

in Aty (k=1,...,,K) as part of a partition of year t regarding energy
carrier (or source) EC (type B) [kWh/a]
Note: The variables for partitions of a year t are not specified in detail. The unit of Aty
(k=1,...,K) is a.

1.5.5.2.2.2 Peak load [D5_2_2]
LPI AAImax: max(LPI,AA,t,Atk)

k=1...K
LP| AAT max Peak load of a set I of buildings regarding application area AA based

on a partition of year t [kW]
LP, AL, Load of set I of buildings regarding application area AA in Aty

(k=1,...,K) as part of a partition of year t [kW]
Note: The variables for partitions of a year t are not specified in detail. The unit of Aty
(k=1,...,K) is a.

1.5.5.3 Large-scale or building-integrated energy supply units [D5_3]
Not applicable
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1.5.5.4 Set of large-scale units [D5_4]

Not applicable

1.5.5.5 Concerto area [D5_5]
Cf. set of buildings

1.5.6 Degree of accordance with national laws and standards
[D6]

1.5.6.1 Individual buildings

Description: The degree of accordance with national laws and standards is defined as
ratio of final or primary energy demand/consumption of an individual building and of a
functionally comparable building built according to the national minimum requirements.
The concrete specification of the energy demand depends on the national legislation. This
indicator can be used for new constructed and refurbished buildings. In case of
refurbished buildings, it has to be kept in mind that the refurbished building is compared

to the national minimum requirements for new constructions.

Unit: %

1.5.6.1.1 Final energy demand [D6_1_1]
DA,REF,t,final - ENi,t/ ENi=REF,t'
DAi REF { final Degree of building i's accordance with national laws and standards

regarding total final energy based on annual data of year t using

reference building REF of the same type as i [kWh/(m2 a)]

ENit Final energy energy demand/consumption of building i based on

annual data of year t [kWh/(m?2 a)]

1.5.6.1.2 Primary energy demand [D6_2_1]
DA,REF,t,primary = PENlt/ PENi=REF,t'
DA REF 1, primery Degree of building i's accordance with national laws and standards

regarding total primary energy based on annual data of year t using

reference building REF of the same type as i [kWh/(m2 a)]

|:>ENit Primary energy demand/consumption of building i based on annual data

of year t [kWh/(m?2 a)]
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1.5.6.2 Set of buildings [D6_1_2, D6_2_2]

_ %lcapi* DA,REF,t,final/primary
DA . final / primary anpi

ial

DA| REF € 1 . Degree of accordance of a set I of buildings with national laws and
) ;t, final / primary

standards regarding total final/primary energy based on annual data
of year t [kWh/(m?2 a)]

DA . . Degree of building i’s accordance with national laws and standards
,REF t, final / primary

regarding total final/primary energy based on annual data of year t
using reference building REF of the same type as i [kWh/(m?2 a)]

Ca_pi Floor area of building i [m?2]

1.5.6.3 Large-scale or building-integrated energy supply units [D6_3]

Not applicable

1.5.6.4 Set of large-scale units [D6_4]

Not applicable

1.5.6.5 Concerto area [D6_5]

Cf. set of buildings

1.5.7 Degree of congruence of calculated annual final energy

demand and monitored consumption [D7]

1.5.7.1 Individual buildings [D7_1]

Description: The degree of congruence of calculated final energy demand and
monitored consumption is defined as the ratio of the final energy demand of a building

and the final energy consumption of a building over a period of time (year).

Unit: %

EN it,(demand)
EN i t,(consumption)

DCn Degree of building i's congruence of calculated final energy demand and

DC..=

monitored consumption based on annual data of year t [kWh/(m?2 a)]

CONCERTO is co-funded by the 154 “(IT N\ izﬂo"’jj’s
Lo European Union under the ..\__w [\

Zat Research Framework Programme

*
*



CONCERTO Premium Indicator Guide

ENit Final energy energy demand/consumption of building i based on annual data of

year t [kWh/(m2 a)]

1.5.7.2 Set of buildings [D7_2]

¥Cap’DC,
DCI,t_ anp,

il

DCIt Degree of congruence of a set I of buildings regarding calculated final energy

demand and monitored consumption based on annual data of year t [kWh/(m?2

a)]

DCit Degree of building i's congruence of calculated final energy demand and

monitored consumption based on annual data of year t [kWh/(m?2 a)]

Ca_pi Floor area of building i [m?2]

1.5.7.3 Large-scale or building-integrated energy supply units [D7_3]

Not applicable

1.5.7.4 Set of large-scale units [D7_4]

Not applicable

1.5.7.5 Concerto area [D7_5]
Cf. set of buildings

1.5.8 Degree of energetic self-supply [D8-D9]

Description: The degree of energetic self-supply is defined as ratio of locally produced
energy and the local consumption over a period of time (year). The indicators are
separately determined for thermal energy (heat or cold) and electricity. Furthermore, the
quantity of locally produced energy can be interpreted as by renewable energy sources
(RES) produced energy or by combined heat and power (CHP) plants produced energy.
In case of the CONCERTO community, the sectors included in the consumption have to

be defined.

Unit: kWh/kWh
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1.5.8.1 Share of locally by renewable energy sources (RES) produced
energy in the total energy consumption/demand (thermal

energy and electricity) [D8]

1.5.8.1.1 Individual buildings [D8 1]

Assumptions:
+ Electricity produced in building i is used in building i, if the electricity demand is

sufficient
+ Electricity produced within other buildings is not used in building i

« Imported electricity and direct thermal energy is not renewable

Z I nEC,AA,i,t* RESEC,i,t
E$AAJ L RES ==

ZInEC,AA,i,t
EC
E$AAHRES Share of renewable energy in energy consumption/demand of

building i for application area AA in year t [kWh/kWh]

||’]EC A Input (>0) energy flow into building i for application area AA in year

t regarding energy carrier (or source) EC (type B) [kWh/a]
REVECIt Share of renewable energy in energy carrier EC supplying building i

in year t [kWh/kWh]

1.5.8.1.1.1 Share of renewable energy in oil (B1), gas (B2), coal (B3)

RESe; = RES: =

REch tShare of renewable energy in energy carrier EC=B1, B2, B3 supplying

building i in year t [kWh/kWh]
RES.. Share of renewable energy in energy carrier EC [kWh/kWh]

1.5.8.1.1.2 Share of renewable energy in biomass (B4), other

renewables: heat (B6), other renewables: electricity (B8)

REUEC it REuEC

REch.tShare of renewable energy in energy carrier EC=B4, B6, B7 supplying

building i in year t [kWh/kWh]
RES.. Share of renewable energy in energy carrier EC [kWh/kWh]
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1.5.8.1.1.3 Share of renewable energy in electricity (B8)

Z OutEC:electricity,s,t SDZS OUtEC:electricity,s,t * RESst

RE See-serinss =MaXs )
C=electricity,i t ;A: | nEC:dw,iCny,AA,i t ﬂzsoutEC:electricily,s,t

ZoutEC:electricity,s,t

1- maxE

v]-)) * RESEC:EI ectricity, St

S
I nEC:e! ectricity, AA,i t
AA

RESEC:dectricityit Share of renewable energy in energy carrier EC supplying building i

in year t [kWh/kWh]
C)u’[ECSt Output (>0) energy flow of energy carrier (or source) EC (type 10)

from energy supply unit s in year t [kWh/a]

||’]EC'AA’Lt Input (>0) energy flow into building i for application area AA in year

t regarding energy carrier (or source) EC (type B) [kWh/a]

RESEC:E]MMWSt Share of renewable energy in energy carrier EC=electricity supplied

by set S of large-scale units in year t [kWh/kWh]
RES.. Share of renewable energy in output of energy supply unit s in year

t [kWh/kWh]

Sub-formula 1:

Z I nEC,S,t* RESEC

RES - EC/{ B8, B5}
> ; I nEC,s,t

RESSt Share of renewable energy in output of energy supply unit s in year t
[kWh/kWh]
|nECst Input (>0) energy flow of energy carrier (or source) EC (type IO) into

energy supply unit s in year t [kWh/a]
RESEC Share of renewable energy in energy carrier EC [kWh/kWh]

Sub-formula 2:

Note: Here, the set of energy supply units excludes the building-integrated

electricity production.

I n* EC,EC'=electricity, S/ Sy graii . art * RESEC

X
Z I n EC,EC'=electricity, S/ Sp qait a..| at
EC

_ EC/{B5B8}
RE&C:dectricity,S,t -

RESEC:E]WWSt Share of renewable energy in energy carrier EC=electricity supplied

by set S of large-scale units in year t [kWh/kWh]
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In*EC‘EC.’S’,'t Local consumption based input (>0) energy flow of energy carrier

(or source) EC (type C) into set S of large-scale units supplying a
set I of buildings for the production of energy carrier (or source) EC’
(type B) in year t using local electricity mix [kWh/a]

RES. Share of renewable energy in energy carrier EC [kWh/kWh]

1.5.8.1.1.4 Share of renewable energy in direct thermal energy (B5)

RES EC=directther malenergy it = RES EC=directther malenergy ,Sy ,t

RESEczd”emhermjenerwit Share of renewable energy in energy carrier EC supplying
building i in year t [kWh/kWh]
RESEC:d"emerma]energySt Share of renewable energy in energy carrier EC from set S of

large-scale units in year t [kWh/kWh]

Sub-formula:
Note: Here, the set of energy supply units excludes the building-integrated direct

thermal energy production.

RESEC'zdirectthermalenergy,S,t =
Z | n*EC ,EC‘:BS,S/SA'm”.d.,IA,t* RESEC + | n*EC:BS,EC‘:BS,S/SAIWJ,‘QV,IA,t* RESEC:BS,SA,t

EC/{ B5, B8}
> In*
EC EC'=B5,S/ S qrai o+l att
EC ’

RESEC,:d”emhermEnagy s, Share of renewable energy in energy carrier EC from set S of
large-scale units in year t [kKWh/kWh]
In*EC‘EC.’S’,'t Local consumption based input (>0) energy flow of energy

carrier (or source) EC (type C) into set S of large-scale units
supplying a set I of buildings for the production of energy
carrier (or source) EC’ (type B) in year t using local electricity
mix [kWh/a]

RES-. Share of renewable energy in energy carrier EC [kWh/kWh]

RESEC:E]MMY‘S‘t Share of renewable energy in energy carrier EC=electricity

supplied by set S of large-scale units in year t [kWh/kWh]

1.5.8.1.2 Set of buildings [D8_ 2]

Assumptions:
« Electricity produced in set I of buildings is used in set I of buildings, if the
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electricity demand is sufficient
« Electricity produced in other buildings is not used in set I of buildings

+ Imported electricity and direct thermal energy is not renewable

E$ ; I nEC,AA,I it * RESEC,I A
AA Lt RES ; I nEC'AAyl .

E$AAHRES Share of renewable energy in energy consumption/demand of set I of

buildings for application area AA in year t [kWh/kWh]

lnEC,AA,I,t Input (>0) energy flow into set I of buildings for application area AA in

year t regarding energy carrier (or source) EC (type B) [kWh/a]

RE\.EC . Share of renewable energy in energy carrier EC supplying set I of buildings

in year t [kWh/kWh]

1.5.8.1.2.1 Share of renewable energy in oil (B1), gas (B2), coal (B3)

REU EC,It REU EC

REch . Share of renewable energy in energy carrier EC supplying set I of buildings in

year t [kWh/kWh]
RESEC Share of renewable energy in energy carrier EC [kWh/kWh]

1.5.8.1.2.2 Share of renewable energy in biomass (B4), other

renewables: heat (B6), other renewables: electricity (B8)

REU EC,t REU EC

REch . Share of renewable energy in energy carrier EC supplying set I of buildings in

year t [kWh/kWh]
RES.. Share of renewable energy in energy carrier EC [kWh/kWh]

1.5.8.1.2.3 Share of renewable energy in electricity (B8)
Z OUtEC:electricity,s,t sii%s OutEC:dectricily,s,t* RESSI

RESEC » I aX{ D\ ,1)* icl
ectriciy, t z I nEC =electricity, AA,l t z OutEC:dectricily,S,t
AJs
z OutEC:electricity,s,t
sUUs
(1- max= D) * RESEC:eIectricily,SA,t
z I nEC:eIectricily,AA,I t
AA
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RESEC:electricitylt Share of renewable energy in energy carrier EC supplying set I of
buildings in year t [kWh/kWh]
C)u’[ECSt Output (>0) energy flow of energy carrier (or source) EC (type 10)

from energy supply unit s in year t [kWh/a]

|nEC T Input (>0) energy flow into building i for application area AA in year

t regarding energy carrier (or source) EC (type B) [kWh/a]

RESEC:eIectricitySt Share of renewable energy in energy carrier EC=electricity supplied

by set S of large-scale units in year t [kWh/kWh]
RES.. Share of renewable energy in output of energy supply unit s in year

t [kWh/kWh]

1.5.8.1.2.4 Share of renewable energy in direct thermal energy (B5)
RESEC:directthernBlenergy,l )t = RESEC:directthermaJmergy,SA,t

RESEC:diremhe”najenergylt Share of renewable energy in energy carrier EC supplying
building I in year t [kWh/kWh]

RESEC:d"emerma]ene(gySt Share of renewable energy in energy carrier EC from set S of

large-scale units in year t [kWh/kWh]

1.5.8.1.3 Large-scale or building-integrated energy supply units
[D8 3]

Not applicable

1.5.8.1.4 Set of large-scale units [D8 4]
Not applicable

1.5.8.1.5 Concerto area [D8_ 5]
Cf. set of buildings

1.5.8.2 Share of locally by combined heat and power (CHP) plants
produced energy in the total energy consumption/demand
(thermal energy and electricity) [D9]

1.5.8.2.1 Individual buildings [D9_1]

Assumptions:

« If an energy carrier is used for space heating and electricity export, this energy
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carrier is used in CHP units only.

« Electricity produced in building i is used in building i, if the electricity demand is
sufficient

» Electricity produced in other buildings is not used in buildings i

« Imported electricity and direct thermal energy is not produced via CHP

E$ ; I nEC,AA,i,t ¥ CH PEC,i,t
AAit,CHP ; I nEc,AA,i,t

E$AAHCHP Share of locally combined heat and power in energy consumption/demand

of building i for application area AA in year t [kWh/kWh]
||’]ECAAit Input (>0) energy flow into building i for application area AA in year t
regarding energy carrier (or source) EC (type B) [kWh/a]

CH F)ECit Share of locally combined heat and power in energy carrier EC supplying

building i in year t [kWh/kWh]

1.5.8.2.1.1 Share of locally combined heat and power in energy carrier
EC=B1, B2, B3, B4, B6, B7 supplying building i
CH PEC,i )t = Sgn(l nEC,AA=AACLi ,t* I nEC,AA=AA5,i ,t)
CH F)ECLt Share of locally combined heat and power in energy carrier EC=B1,
B2, B3, B4, B6, B7 supplying building i in year t [kWh/kWh]
|nEC'AA’i’t Input (>0) energy flow into building i for application area AA in year

t regarding energy carrier (or source) EC (type B) [kWh/a]

1.5.8.2.1.2 Share of locally combined heat and power in electricity

(B8)
S]ZSOutE(::e|ectriz:ity,s,t S]ZSOutEC:e|ectriz:ity,s,t * CH Ps,t
CHPec-aeiay; « = Min D= +
Ferdeaa it ZInEC=e|ectricily,AA,i,t ZoutEC:dectricity,s,t
AA s
SDZSOUtEC:eIectricily,s,t
(- min( )* CHP et
ZInEC=e|ectricily,AA,i,t Eomdeatiay Sat
AA
CHF)ECit Share of locally combined heat and power in energy carrier EC

supplying building i in year t [kWh/kWh]
CHF)St Share of locally combined heat and power by large-scale energy

supply unit s in year t [kWh/kWh]
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||’]EC A Input (>0) energy flow into building i for application area AA in year t
regarding energy carrier (or source) EC (type B) [kWh/a]
C)u’[ECSt output (>0) energy flow of energy carrier (or source) EC (type IO)

from energy supply unit s in year t [kWh/a]

CHF)EC:e|ectricitySt Share of locally combined heat and power in energy carrier EC by set

S of large-scale units in year t [kWh/kWh]
Sub-formula 1:
Note: Here, the set of energy supply units excludes the building-integrated

electricity production.

Z OutEC:dectricity,s,t * CH PSVT

— SIS/ Sp gra .

CH PEC:dectricin,S,t - z OutEc dectric
=electricity,s,t

SIS/ Sp sl 1.

CHPEC:dectricity,S,t Share of locally combined heat and power in energy carrier
EC=electricity by set S of large-scale units in year t [kWh/kWh]

CHF)S’t Share of locally combined heat and power by large-scale energy supply
unit s in year t [kKWh/kWh]

()u’[ECSt Output (>0) energy flow of energy carrier (or source) EC (type IO) from

energy supply unit sos/s in year t [kWh/a]

Asmall el

Sub-formula 2:
CH P st = Sgn(OUt EC=electricity,s,t * OUt EC =directther malenergy ,s,t)

CHF)St Share of locally combined heat and power by large-scale energy supply

unit s in year t [kKWh/kWh]

()u’[ECSt Output (>0) energy flow of energy carrier (or source) EC (type IO) from

ene  rgy supply unit s in year t [kWh/a]

1.5.8.2.1.3 Share of locally combined heat and power in direct thermal

energy (B5)
CH P EC=directther malenergy ,i,t = CH P EC=directther malenergy ,Sp ,t

CHPy..,, Share of locally combined heat and power in energy carrier EC supplying
building i in year t [kWh/kWh]
CHP-y. ., Share of locally combined heat and power in energy carrier EC by set S of

large-scale units in year t [kWh/kWh]
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Sub-formula:

Note: Here, the set of energy supply units excludes the building-integrated direct

thermal energy production.

z OUt EC=directthermalenergy,s,t * CH PS,t

_ SIS/ Sp gmal .
CH PEC=directtherma|energy,S,t - S

z OUt EC=directthermalenergy,s,t

SIS/ Sp smait @

(:HF)EC:direcnherma]energyVS’t Share of locally combined heat and power in energy carrier

EC=direct thermal energy by large-scale energy supply system S in year t
[kWh/kWh]

CHF)St Share of locally combined heat and power by large-scale energy supply

unit s in year t [kKWh/kWh]

()u’[ECSt output (>0) energy flow of energy carrier (or source) EC (type IO) from

energy supply unit s in year t [kWh/a]

1.5.8.2.2 Set of buildings [D9_2]

Assumptions:
« If an energy carrier is used in a building for space heating and electricity export,
this energy carrier is used in CHP units only.
» Electricity produced in set I of buildings is used in set I of buildings, if the
electricity demand is sufficient
« Electricity produced in other buildings is not used in set I of buildings

« Imported electricity and direct thermal energy is not produced via CHP

; EC;I} nEC AAE * CH PEC,i t + | nEC:BS,AA,I t * CH PECZBS,SA,t
ESS, e =
AA,I t,CHP zz | N

0 EC

E$AAI L cHp Share of combined heat and power in energy consumption/demand of set

I of buildings for application area AA in year t [kWh/kWh]

|nECAAit Input (>0) energy flow into building i for application area AA in year t
regarding energy carrier (or source) EC (type B) [kWh/a]
|nECAAit Input (>0) energy flow into building i for application area AA in year t

regarding energy carrier (or source) EC (type B) [kWh/a]

CH F)ECit Share of combined heat and power in energy carrier EC supplying building
i in year t [kWh/kWh]
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CH |:>ECSt Share of locally combined heat and power in energy carrier EC by large-

scale energy supply system S in year t [kWh/kWh]

1.5.8.2.2.1 Share of locally combined heat and power in electricity

(B8)
Z OutEC:electricity,s,t Z OutEC:electricity,s,t* CH Ps,t
CHP & P,
=electrici =min(— )*—
Fezaeanam o Z | nEC:dectricily,AA,l,t Z OUtEC:electricily,s,t
AA s
Z OutEC:electricily,s,t
_<Us
(1-min( il 0*CH PEC:electricily,SA,t
vy EC=electricity,AA,| ,t
CH F)ECit Share of locally combined heat and power in energy carrier EC
supplying set I of buildings in year t [kWh/kWh]
CHF)St Share of locally combined heat and power by large-scale energy
supply unit s in year t [kWh/kWh]
lnEC,AA,I,t Input (>0) energy flow into set I of buildings for application area AA
in year t regarding energy carrier (or source) EC (type B) [kWh/a]
C)u’[ECSt output (>0) energy flow of energy carrier (or source) EC (type IO)

from energy supply unit s in year t [kWh/a]

CHF)EC:e|ectricitySt Share of locally combined heat and power in energy carrier EC by set

S of large-scale units in year t [kWh/kWh]

1.5.8.2.3 Large-scale or building-integrated energy supply units
[D9_3]

Not applicable

1.5.8.2.4 Set of large-scale units [D9_4]

Not applicable

1.5.8.2.5 Concerto area [D9_5]
Cf. set of buildings

STEINBEIS-

CONCERTO is co-funded by the 164 “(IT N\ s
£k European Union under the ..\__ .

o ZENTRUM
Research Framework Programme

**



CONCERTO Premium Indicator Guide

1.5.9 Market share of technology in order to measure the degree

of innovation [D10]

Description: The degree of innovation of a technical measure can be indicated by the
share of this technology in the national market - e.g. the ratio of sold wood pellet stoves

and sold heating systems within one country and year.

Unit: %

1.5.9.1 Individual buildings [D10_1]

Not applicable

1.5.9.2 Set of buildings [D10_2]

Not applicable

1.5.9.3 Large-scale or building-integrated energy supply units [D10_3]

MST .. = St +100
’ S/[s]*,t

|\/|S|'St Market share of energy supply unit s in from a demand-side perspective

comparable energy supply units in year t [%]

S/[S]t Sales volume of energy supply units of the same types as s in year t [€]

Vi Sales volume of energy supply units of the same types as s (from a

demand-side perspective in year t [€]

1.5.9.4 Set of large-scale units [D10_4]

Not applicable

1.5.9.5 Concerto area [D10_5]

Not applicable

1.5.10 Temporal predictability and controllability of energy
supply [D11]

1.5.10.1 Individual buildings [D11_1]

Not applicable
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1.5.10.2 Set of buildings [D11_2]

Not applicable

1.5.10.3 Large-scale or building-integrated energy supply units
[D11_3]

Description: The temporal predictability and controllability of an energy supply unit or a
set of energy supply units is measured using a qualitative scale. E.g. heat pumps have a

better temporal predictability and controllability than wind turbines and photovoltaic.

Unit: Qualitative scale

TPC, :TPQS]
TPC, Temporal predictability and controllability of energy supply unit s [scale: 1,2,3]

TPG Temporal predictability and controllability of energy supply units of the same type

as s [scale: 1,2,3]

1.5.10.4 Set of large-scale units [D11_4]
Not applicable

1.5.10.5 Concerto area [D11_5]
Not applicable

1.5.11 Visibility of technology [D12]

1.5.11.1 Individual buildings [D12_1]

Not applicable

1.5.11.2 Sets of buildings [D12_2]

Not applicable

1.5.11.3 Large-scale or building-integrated energy supply units
[D12_3]

Description: The visibility of an energy supply unit is measured using a qualitative

scale. E.g. photovoltaic is more visible than a biomass boiler in the basement.

Unit: Qualitative scale

VT, :VT[S]
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VT, Visibility of energy supply unit s [scale: 1,2,3 (i.e. low/medium/high visibility)]
V'I[s] Visibility of energy supply units of the same type as s [scale: 1,2,3 (i.e.

low/medium/high visibility)]

1.5.11.4 Set of large-scale units [D12_4]

Not applicable

1.5.11.5 Concerto area [D12_5]

Not applicable

1.5.12 Further detailed technical data e.g. pressure,
temperature, mass flows, pipe lengths etc. [D13]

Description: Further detailed technical data and derived indicators depend on the

individual situation.

Unit: Not known

1.6 Indicators & gap analysis of implementation process
[E1-E2]

This chapter encompasses a short (and therefore simplified) description of indicators of

the implementation process related to the CONCERTO project.

Description: The indicators of the implementation process are calculated in order to
characterize the progress of the implementation process of the CONCERTO project. The
indicators are calculated separately for the new construction of buildings, the
refurbishment of buildings, new low-carbon electrical energy supply as well as new low-
carbon heating and cooling energy supply. Even more detailed differentiations are

possible.

1.6.1 Target that was planned to be implemented until year n
[E1]

Description: This indicator is defined as the quantitative target that should be

implemented until a certain year.

Unit: m2, kW
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1.6.1.1 Individual buildings [E1_1]

Cap.“‘ Floor area of building i that was planned in year t to be implemented in

year t' [m2]

1.6.1.2 Set of buildings [E1_2]

Capl gt = % Capl Lt
Capml Floor area of set I of buildings that was planned in year t to be
implemented in year t' [m2]

Cap.“‘ Floor area of building i that was planned in year t to be implemented in

year t' [m?2]

1.6.1.3 Large-scale or building-integrated energy supply units [E1_3]

Cap Capacity of energy supply unit s regarding the output of energ y carrier EC

s,EC tt'
(type IO at the plant (!)) planned in year t to be implemented in year t’
[kW]

1.6.1.4 Set of large-scale or units [E1_4]
CapS,EC Lt = ; CapS,EC bt

Cap Capacity of set S of energy supply units regarding the output of energy

S,EC t,t'
carrier EC (type IO at the plant (!)) planned in year t to be implemented in
year t’ [kW]
Cap Capacity of energy supply unit s regarding the output of energy carrier EC

s,EC t t'
(type 10 at the plant (!)) planned in year t to be implemented in year t’
[kW]

1.6.1.5 Concerto area [E1_5]

Cf. set of large-scale units and set of buildings

1.6.2 Fraction of the target that was implemented until year n
[E2]

Description: This indicator is defined as the ratio of the quantity that has been
implemented until a certain year and the quantitative target that should have been
implemented until a certain year. Thematic descriptions related to the gap between

target and implemented fraction can supplement the indicator values with textual
STEINBEIS-
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information. This information includes barriers in case of underachievement of the target,
measures taken in order to deal with the barriers, lessons learnt from barriers and
measures taken in order to deal with them, links to related documents of CONCERTO

projects and links to thematic contact persons of the CONCERTO project.

Unit: m2, kW
1.6.2.1 Individual buildings [E2_1]

FT..= Cap. tr

FTm, Fraction of the floor area of building i planned in year t to be implemented

in year t’ that has been implemented in year t' [m?2]

Cap.tt‘ Floor area of building i that was planned in year t to be implemented in

year t' [m?2]
1.6.2.2 Set of buildings [E2_2]

Cap

FTI,t,t' :Wp”

It

FT,.. Fraction of the floor area of set I of buildings planned in year t to be

implemented in year t’ that has been implemented in year t' [m2]

Cap Floor area of set I of buildings that was planned in year t to be

It

implemented in year t' [m2]

1.6.2.3 Large-scale or building-integrated energy supply units [E2_3]

Fleec " Cap_

FTsECH, Fraction of the capacity of energy supply unit s regarding the output of

energy carrier EC (type IO at the plant (!)) planned in year t to be

implemented in year t’ that has been implemented in year t' [kW]
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Cap Capacity of energy supply unit s regarding the output of energy carrier EC

s,EC t t'
(type IO at the plant (!)) planned in year t to be implemented in year t’
[kW]

1.6.2.4 Set of large-scale units [E2_4]

— Ca'pS,EC Lt

FToeci = W

SECtt

FTsECH, Fraction of the capacity of set S of energy supply units regarding the
output of energy carrier EC (type IO at the plant (!)) planned in year t to
be implemented in year t’ that has been implemented in year t' [kW]

Cap Capacity of set S of energy supply units regarding the output of energy

S,EC tt'
carrier EC (type IO at the plant (!)) planned in year t to be implemented in
year t’ [kW]

1.6.2.5 Concerto area [E2_5]

Cf. set of large-scale units and set of buildings
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CONCERTO Premium Indicator Guide

1.7 Required data with link to the CONCERTO Premium data

collection sheets

The data that is required for the indicator calculation is provided in Table 11 (general
data), Table 12 (building data) and Table 13 (energy supply unit data). In these tables, a
link to the CONCERTO Premium data collections sheets is provided as well. The general
information flow from the CONCERTO Premium data collection sheets to the calculated
indicators is shown in Figure 3 together with an example for the calculation of the final

energy demand of a new building.

data indicator indicator
collection guide tables guide annex,
10,11 and chapters 1.3
sheets 12 to 186
indicator | indicator
guide tables guide
10, 11 and chapters 1.3
12 ’ t01.6
input M
variables for - dicators
data. import datafrom | .. icylation indicator calculation | (in database
collection procedure’ datasheets |-~ calculation rules > "
sheets (in database) K (in database orsl.aen‘;ar)n Ic
or semantic y
’ layer) :
support support
by DFIU by DFIU
Example:
Qgi:
new . L D-NB-C-1-H53:157 B
building | import | building data S | Inecpn | EN= En
C rocedure] i Ingc i | Cap, Y . it
{Sfﬁg_c} P (in database) D-NB-C-4-A14-Q36 Pi > Inzew/ Cap
D-NB-C-1-AT3:M73 EC At-4dl

D-NB-C-1-AT6:M92

Figure 3: General information flow from the CONCERTO Premium data collection
sheets to the calculated indicators

The CONCERTO Premium data collection sheets are imported into the CONCERTO
Premium database. In this database the data structure corresponds strongly to the data
structure of the data collection sheets. Based on this data structure the input variables
for the indicator calculation are derived using the references and rules provided in Table
11, Table 12 and Table 13. Afterwards, the indicators can be calculated based on the

indicator calculation procedures that are described in this document.
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Table 11: Required general data with link to the CONCERTO Premium data

collection sheets

Specificity

Type of data
Required data

Description

Data
aggregation
level

CONCERTO area/community
Demonstration object
Reference object

Data reference to data collection sheets

o+

Diverse

Year of discount base [a]

- (specified by user, default: 2005)

=-| o

data

Interest rate for calculations [-]

x| X| European/National

A-1-E31:E32 (OR, one for buildings

and  building-integrated  energy
supply units, one for large-scale

energy supply units)

EF M ,transport

Emission factor regarding material M for the

transport mix [t/(t km)]

A-1-E37:E43 (one value per M)

e EF EC M ,direct

Carrier
data

European / National data / CONCERTO area data

Direct emission factor for energy carrier EC
regarding material M [t/kWh]

“0” if not requested.

Priority 1:

CA-2-G17:G38 (one value per EC-
M=CO02-combination)

Priority 2 (if required for an EC-
M-combination):

B-2-G47:G68 (one value per EC-
M=CO2-combination)

Priority 3 (if required for an EC-
M-combination):

A-1-F60:F171 (one value per EC-M-

combination)

EF EC M ,indireg

Indirect emission factor for energy carrier EC
regarding material M [t/kWh]

“0” if not requested.

Priority 1:

CALCULATED (cf. chapter 1.3.1.3)
Priority 2 (if required for an EC-
M-combination):

CA-2-H17:H38 (one value per EC-
M=CO2-combination) AND
[CA-2-G11:G14 OR CA-2-111:114]
(OR, two values per EC-M=CO2-
by
reference

combination, selection

first

user,
idea: value for

buildings, second value for
demonstration bulidings)

Priority 3 (if required for an EC-
M-combination):

B-2-G29:G43 (one value per EC-
M=CO2-combination) AND
B-2-H47:H68 (one value per EC-

M=CO2-combination)

EF EC,M ,extract]

Emission factor regarding material M for the
production of energy carrier EC and all transports
from extraction to the refinery, the production
plant or the customer in case of grid-bound

energy carriers [t/kWh]

A-1-F176:F320 (one value per EC-
M-combination)

LHV e

Lower heating value of energy carrier EC; zero if
not applicable [kWh/t]

“1” if not requested.

Priority 1 (use values of

community energy systems or
building-integrated energy

systems, exemplary reference

* K %

* %

* oy ke

CONCERTO is co-funded by the
European Union under the

172

Research Framework Programme

AT

Karlsruhe Institute of Technology

STEINBEIS-
EUROPA-
ZENTRUM

g



CONCERTO Premium Indicator Guide

to large-scale CHP): E-CES-2-1-
F142:1142 (OR, first one if energy
demand is used, the others are
used if the energy consumption of
the corresponding monitoring
period (G123:1124) is used) for EC
in F56 AND F148:1148
(analogously) for EC in F58.
Priority 2 (if required for an
EC): CA-2-117:138 (one value per
EC)

Priority 3 (if required for an
EC): B-2-147:168 (one value per
EC)

Priority 4 (if required for an
EC): A-1-F326:F341 (one value per

EC)
PEF Primary energy factor for energy carrier EC | X | X | X [ X | “0”if not requested.
EC [kWh/kWh] Priority 1:

CALCULATED (cf. Chapter 1.3.1.2)
Priority 2 (use values of
community energy systems or
building-integrated energy
systems, exemplary reference
to large-scale CHP):
E-CES-2-1-F130:1130 (OR, first one
if energy demand is used, the
others are used if the energy
consumption of the corresponding
monitoring period (G123:1124) is
used) for EC in F56 (IF biomass)
and for EC in F58 (IF biomass).
Priority 3 (if required for an
EC):

B-2-F29:F68 (one value per EC)
Priority 4 (if required for an
EC):

A-1-F346:F365 (one value per EC)
OR [selected by user]
A-1-F371:F390 (one value per EC)

- Transport distance for energy carrier EC from the X | X | X | “0”if not requested.

Dlg EC transpg refinery or the production plant to the average Priority 1 (use values of
object in the corresponding CONCERTO area; The community energy systems or
distance is zero in case of grid-bound energy building-integrated energy
carriers [km] systems, exemplary reference

to large-scale CHP): E-CES-2-1-
F128:1128 (OR, first one if energy
demand is used, the others are
used if the energy consumption of
the corresponding monitoring
period (G123:1124) is used) for EC
in F56 (IF biomass) and for EC in
F58 (IF biomass).

Priority 2 (if required for an
EC): CA-2-P17:P38 (one value per
EC)

Priority 3 (if required for an
EC): B-2-P47:P68 (one value per

EC)
Building PEF Primary energy factor for a building of the same | X A-1-E474:F486 (two per building
type [i] type as i [kWh/m2] type [i], OR, selected by user) OR
data [selected by user]

A-1-E491:F503 (two per building
type [i], OR, selected by user)
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Expected lifetime of a building of the same type A-1-E508:F520 (two per building
EL[i] asi[a] type [i], OR, selected by user)
(Indirect) emission factor regarding material M A-1-E525:F615 (two per building
EF [il.™m for the construction of a building of the same type type [i], OR, selected by user)
asi [t/m2]
f Factor for repairs as share of the investment per A-1-E620:E632 (one per building
repair,[i] year [1/a] type [i])
Plant (Indirect) emission factor regarding material M A-1-G777:H1077 (two(sometimes
type EF [sIM,EC for energy supply units of the same type as s; the four) per [s]-M-combination, OR,
data emission factor is zero, if the output of energy selected by user (in some cases
carrier EC (type IO at the plant (!)) is not used as two)) (perhaps the units of the
base unit [t/kW] storages and the biogas plant
should be changed)
RULES: The ouput energy carrier
EC (biomass IO4(each type), heat
I05a, cold IO5b, electricity 108a)
has to be written manually in the
code. The match should be clear. In
case of cogeneration both values
(one should be zero) are stored.
Primary energy factor for energy supply units of A-1-F640:G682 (two values) OR
PEF [s].EC the same type as s; the primary energy factor is [slection by user] A-1-F687:G729
zero, if the output of energy carrier EC (type IO (two values) (perhaps the units of
at the plant (!)) is not used as base unit the storages and the biogas plant
[kWh/kW] should be changed)
RULES: The ouput energy carrier
EC (biomass IO4(each type), heat
I05a, cold IO5b, electricity 108a)
has to be written manually in the
code. The match should be clear. In
case of cogeneration both values
(one should be zero) are stored.
Expected lifetime of an energy supply unit of the A-1-F734:G772 (two per plant type
EL[ s] same type as s [a] [s], OR, selected by user)
f Factor for repairs as share of the investment per A-1-F1082:F1120 (two per plant
repair,[ s] year [1/a] type [s], OR, selected by user)
Sales volume of energy supply units of the same A-1-F1125:G1163 (one per [s]-year
S/[s],t type as s [€] combination; this value is set for
the other years as well)
Sales volume of energy supply units of the same A-1-F1168:G1171 (one per [s]*-
S/[ sI* t type as s (from a demand-side perspective) [€] year combination; this value is set
for the other years as well)
TP Temporal predictability and controllability of A-1-F1176:G1214 (one per [s])
QS] energy supply units of the same type as s [scale:
1,2,3]
VT Visibility of energy supply units of the same type A-1-F1219:G1257 (one per [s])
[s] as s [scale: 1,2,3]
Indices d . Price-index for repair payments in year t’ [-]; A-1-B1267:B1322 (one per year)
repair,t' _
drepair,t0 =1
d . Index for requirement(consumption)-related costs A-1-C1267:C1322 (one per year)
requiremert t' in year t' [-];
drequiremen,t0 =1
d _ Index for operation-related costs in year t' [-]; A-1-D1267:D1322 (one per year)
operationt’ _
doperatiom0 =1
d Index for other costs in vyear t' [-]; A-1-E1267:E1322 (one per year)
other t' _
dother,t0 =1
e Index for requirement-related revenues in year t’ A-1-F1267:F1322 (one per year)
requiremert t'
EONCERTO is co-funded by the 174 T F gﬂg’:j's
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Y erequirerr‘uen,t0 =1
e Index for operation-related revenues in year t’ [- A-1-G1267:G1322 (one per year)
‘operation,t’ _
5 eoperationt0 =1
e Index for other revenues in vyear t' [-]; A-1-H1267:H1322 (one per year)
‘other t' _
eother,t0 =1
Externa External costs of emissions of material M in year A-1-B1333:H1388 (one per M-year-
| costs eXM t t' [€/t] combination)
s General NJC Number of jobs created in the CONCERTO area in H
8| concert course of the CONCERTO activities [jobs, person-
:13 o area years]
§ data CCD Changes in community demographics - CA-1-B287 (text, concrete
e neighbourhood growth, i.e. increase of the selection of one value by user
% number of inhabitants of the CONCERTO area based on text)
‘; compared to the situation before the CONCERTO
S
c project [inhabitants]
é NTO Number of trainings/person-days for trainings CA-1-B277 (text, concrete
2 offered in course of the CONCERTO activities selection of one value by user
[trainings, person-days] based on text)
NBC Number of new businesses created in the CA-1-B297 (text, concrete
CONCERTO area in course of the CONCERTO selection of one value by user
activities [businesses] based on text)
o Set of Area or numer of set I of buildings [km2 territory -
‘..‘i” building Ca-pI area, buildings]
3| s data
g Energy In Input (>0) energy flow of energy carrier (or -
2 demand ECct source) EC (type IO) into energy demand unit c in
% unit year t [kWh/a]
g Out Output (>0) energy flow of energy carrier (or -
9 EC.ct source) EC (type IO) from energy demand unit c
in year t [kWh/a]

For each building, two cases are distinguished with respect to the data collection: The

total investment based approach (TC) and the additional cost approach (AC). Cf.

CONCERTO Premium Economic Monitoring Guide for details. Both approaches should be

applicable in the database in dependance on the data availability and the selection of the

user [in a first step: OR, selected by user]. The majority of the input variables do not

differ between the two approaches (cf. Table 12).

Table 12: Required building data with link to the CONCERTO Premium data

collection sheets (Point of view of owner-occupier regarding economic data)

= B8 L = bata S o - o O ) 4.: o O

9 a8 |3 s g 5 aggregation ER 225 0|8 o825 o 8

& & %5 ¢ 83 o level A8 c8= 9 g|& g8z 28
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=] c| 2
5 |53
T2 El g
e &l 2| g
ol 2| g| &
2| 8] &| &
s Base i ID of demonstration object X | X | AC, TC: Combination of AC-NB: is
8| data D-NB-1-C7, E7, F7, G7, | demonstration object
g 17 TC-NB: Combination
% AC-RB TC-RB: | of D-REF-1-C15, E15,
™ Combination of D-RB-1- | F15, G15, 115
C16, E16, F16, G16, 116 | AC-RB, TC-RB: s
demonstration object
REF ID of corresponding reference object X AC-NB: i -
TC-NB: Combination of
D-NB-1-C7, E7, F7, G-
24
AC-RB, TC-RB: i
Floor area of building i [m2] X | X | AC, TC: D-NB-1- | AC: D-NB-1-H53:I57
Ca-F)I H53:157 (OR, selected (OR, as reference
by user) object)
TC: D-REF-1-H37:141
AC TC: D-RB-1- | (OR, as reference
J72:K76 (OR, selected | object)
by user) AC, TC: D-RB-1-
H72:176 (OR, as
reference object)
ty Year of construction start of building i X AC, TC: D-RB-1-G36 (perhaps change required)
AC, TC: D-NB-1-G20
t Year of construction end of building i X AC, TC: D-NB-1-G21
AC, TC: D-RB -1-G36
Floor area of building i that was X -(to be supplemented)
Capi“- planned in year t to be implemented
in year t' [m2]
i1 Building type X | X | AC,_TC: D-NB-1-G44 | AC-NB, TC-NB: D-REF-
AND G45 AND G49 1-G28 AND G29 AND
AND G14; G33 AND G22;
AC, TC: D-RB-1-G61 AC, TC: D-RB-1-G61
AND G63 AND G67 | AND G63 AND G67
AND G23; AND G23;
RULES for AC-NB,TC-NB (in other cases
analogically)
IF G44==residential
IF G49==1
IF G45==detached
“Detached one-family house”
ELSE
“Semi-detached one-family house”
END
ELSE
“Apartment building”
END
ELSE %non-residential
“Others” (Concrete selection by user based on
text in G14)
END
Energy Input (>0) energy flow into building i X | X | (rules required > | (rules required >
flows InEC‘AA,i,t for application area AA in year t collaboration IMI/DFIU) collaboration
regarding energy carrier (or source) Energy demand | IMI/DFIU)
EC (type B) [kWh/a]
- CONCERTO is co-funded by the 176 “ (IT F gﬂg’:j's
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Electricity output (>0) flow of building (without time index): Energy demand
OUtd.,i 't i in year t [kWh/a] AC TC: D-NB-1- | (without time index):
A74:M74 AND D-NB-1- | AC: D-NB-1-A73:M73
A77:M93 AND D-NB-1-
A77:M93
AC, TC: D-RB-1- | TC: D-REF-1-
A101:M101 AND D-RB-- | A56:M71 AND D-REF-
1-A120:M136 1-A126:M144
AC TC: D-RB-1-
A100:M100 OR D-RB-
1-A102:M102 (special
case, selected by
Energy consumption user) AND D-RB-1-
(with time index): A105:M120
AC, TC: D-NB-5- Energy consumption
A14:Q36 AC, TC: D-RB- | (with time index):
6-A14:Q35 AC, TC: D-RB-A/C-5-
A14:Q35
Econom Investment for building i; construction TC: D-NB-2-J11 OR M11 | TC-NB: D-REF-2-M10
ic data | it start in year t;; construction end in (selected by user) AC-NB: “0"
- year t,; investment is discounted to AC: D-NB-3-J14 OR J15 | TC-RB: “0” (should be
investm year t; [€] (selected by user) increased by non-
ents (The data cannot be referenced TC: D-RB-2-]J11 OR M11 | energetic parts, but
and sufficiently. A flexibility in order to (selected by user, | neglected in the first
investm exclude elements from the total interpretation difficult) step)
ent investment sum has to be offered. AC: D-RB-2-J14 or J15 AC-RB: “0”
grants The concrete selection depends on the (selected by user)
data  availability = regarding the
individual demonstration projects)
CONCERTO investment grants for AC, TC: D-NB-3-L14 OR | AC-NB, TC-NB: “0”
CI G ity building i discounted to year t; L15 (selected by user) AC-RB, TC-RB: “0”
AC, TC: D-RB-3-L14 OR
L15 (selected by user)
Other investment grants for building i AC, TC: D-NB-3-M14 OR | AC-NB, TC-NB: “0”
OI Gi,tl discounted to year t; M15 (selected by user) AC-RB, TC-RB: “0”
AC, TC: D-RB-3-M14 OR
M15 (selected by user)
Value VB Value of building i before the AC-NB, TC-NB: - -
analysis 1,after CONCERT| CONCERTO activities [€] AC-RB, TC-RB: -
data D-RB-1-156:156  (only
question if a valuation
has been done -
additional boolean
variable required)
VB Value of building i after the - AC-NB, TC-NB: -
ibeforeCONC ER|  coNCERTO activities [€] AC-RB, TC-RB: -
D-RB-1-G56:H56
(only question if a
valuation has been
done - additional
boolean variable
required)
Econom Annual non-energy-requirement- AC, TC: NB-5- | AC-NB, TC-NB: "“O"
ic data ANERRC related costs of building i in year t sum(K48:57)- (perhaps change
- [€/a] sum(H48:57) required)
annual AC, TC: NB-6- | AC, TC: NB-5-
costs sum(K48:55)- sum(K51:58)-
sum(H48:55) sum(H51:58)
Annual operation-related costs of AC, TC: NB-5-sum(J61, | AC-NB, TC-NB: "“0"
AORC| t building i in year t [€/a] 63, 64, 66, 67) (perhaps change
AC, TC: RB-6-sum(J59, required)
61, 62, 64, 65) AC, TC: RB-5-
sum(J62, 64, 65, 67,
68)
CONCERTO is co-funded by the 177 “(IT F gﬂg’:j's
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AOC,,

Annual other costs of building i in year
t [€/a]

AC, TC: NB-5-
sum(J68,69)
AC, TC: RB-6-

sum(J66,67)

AC-NB, TC-NB: “O"
(perhaps change
required)

AC, TC: RB-5-

sum(J69,70)

pEC Lt

Price of energy carrier (or source) EC
(type IO) entering building i in year t
[€/kwWh]

Priority 1:

AC, TC: NB-5-D48:57
(one value per EC)

AC, TC: RB-6-D48:55
(one value per EC)
Priority 2 (if required
for an EC):

AC-NB, TC-NB, AC-RB

Priority 1:

AC, TC: NB-5-D48:57
(one value per EC)
AC, TC: RB-5-D51:58
(one value per EC)
Priority 22 (if
required for an EC):
AC-NB, TC-NB, AC-

TC-RB: CA-2-M11:M38
(one value per EC, in
case of district heating
average)

Priority 3 (if required
for an EC):

AC-NB, TC-NB, AC-RB
TC-RB: B-2-M29:M68

RB, TC-RB: CA-2-
M11:M38 (one value
per EC, in case of
district

heating
average)

Priority 32 (if
required for an EC):
AC-NB, TC-NB, AC-
RB, TC-RB: B-2-
M29:M68

AC-NB, TC-NB: “0”

AR,

costs of building i in year t [€/(m?2 a)]

OR D/E78 (selected by
user)

AC, TC: D-RB-6-D/E75
OR D/E76 (selected by

user)

Econom Annual requirement-related non-grant AC-NB, TC-NB: “0”
ic data ARRNGNEF non—energqy—salesrevenues of buﬁding AC-RB, TC-RB: “0” AC-RB, TC-RB: “0”
- iinyeart [€/a]
annual Annual operation-related revenues of AC-NB, TC-NB: “0” AC-NB, TC-NB: “0”
REYEE AORRI t | buildingiin year t [€/a] AC-RB, TC-RB: “0” AC-RB, TC-RB: “0”
s Annual other revenues of building i in AC-NB, TC-NB: “0” AC-NB, TC-NB: “0”
AOR| it year t [€/a] AC-RB, TC-RB: “0” AC-RB, TC-RB: “0”
Price of electricity (type I10) leaving AC, TC: NB-5-D74 AC, TC: NB-5-D74
pe| i t,oUT building i in year t [€/kWh] AC, TC: RB-6-D72 AC, TC: RB-5-D75
Grants for electricity (type IO) leaving AC, TC: NB-5-F74 AC, TC: “0"
g e .it,ouT building i in year t [€/kWh] AC, TC: RB-6-F72 AC, TC: RB-5-F75
Rents Achieved rents incl./excl. ancillary AC, TC: D-NB-5-D/E77 | AC-NB, TC-NB:

B-1-D282:D284 (OR,

one value, selected

by user)
AC, TC: D-RB-5-
D/E78 OR D/E79

(selected by user)

* K %

* %

* oy ke

The reference object of an energy supply unit depends on the output energy (carrier).

Therefore, heat (H), cold (C) and electricity are distinguished. In case of electrictity two

reference approaches exist, i.e. EA (typical technology) and EB (national/European mix).

For building-integrated energy supply units that do not use renewable energy or

cogeneration there will be no data collection sheet. Therefore, the data has to be

extracted from the corresponding building data sheet (cf. Table 13).

If a large-scale plant produces heat or cold it is connected to a district heating or cooling

network. In this case, the input variables for the indicator calculation have to be stored in

two cases, D1 and D2:

the large-scale energy plant
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D1: The district heating/cooling network does not influence the input variables of
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« D2: The input variables of the large-scale energy plant are changed based on the
input variables of the district heating/cooling network. E.g., the investement and
costs are increased due to investements of the network and the energy output is

decreased due to the losses of the network.

Ususally type D2 is used within this guide. D1 is used only for chapters 1.2.2.4, 1.2.2.5,
and 1.5.8. In order to enable the determination of the input variables in case D2, the
determination of the input variables of the district heating/cooling network and the share

of these input variables allocated to each large-scale plant is issued as well in Table 13.

References between district heating/cooling network and plants have to be specified
manually if more than one district heating/cooling network exists in the CONCERTO area
that is connected to demonstration objects. References between district heating/cooling
network and demonstration buildings are specified using a reference-ID (referencing on
the district heating/cooling network) provided by the builiding data collection sheets. But
in a first step, an average district heating/cooling mix of the CONCERTO area is used for
calculation and thus, this reference ID is neglected.

Table 13: Required plant data with link to the CONCERTO Premium data

collection sheets

Data
] o
aggregation o 2 £ £
(s} hel T c S
level 5 o T o~ = o s S
9} = 2 m 9 X @ =
] 9 3 S o S o g o
“— c c = 9 z 9 4‘;11 o
g 9] —~ 2 9 5 2 5 c £
> 5 5 z 0 2 L= =]
£ & = Q (7] c < S c £ ©
c © o 1] S t v Qo o O g 9
2 S .z = o o ¢ B £ B 3 £ o
E|l o = B D g < 89 9 5 O =~ g 0
£ 0 0 o © © ° B 3 S 3 © T O
_| §| @ 2 8o o n 5 o o © 3 & B 2
c| O & a 2 =~ . u o = s - = 3
c| S| ol v| o & W 2 e = 2 5 © o © T ©
S| 8 0 29 g # @ C O ® o © 2 > £
© 2l 5| 6| & § § w = o W o g O £ © 5 & 3
S © =4 S| 6| B 5 = o £ & S & o =) a ~ =
© he c ~ (@] © © O Qo n o c o g o - ®& ©
2 © o o c|l E| 5| 3 5 @ B = i ) c o o ® ©
2 5 g g gl B 2l 5| 2% 2 = s 28 E g & 9 O ¥
g o = 5 a| O| o & ¢ © g 8 g £ Co S 9 24 g
g o g 2 o % g %’ g 8w %’ L & =8 O 5 9 s ORN S
a 2 14 fat | ol a| | a 8 & @ 8 i 2 g ¢ a 9 G o &
o IDs s ID of object X | X | Combination of | H, C EA: Combination of | Combinati -
it
i D-E-CES2-1- Combination of D- | corresponding on of D-E-
‘g ci11, D11, | E-BIES6-1-D11, i and an | CES4-1-
= E11, F11, H11 H11 internal ID of | C11, D11,
EB: Combination of | each building- | E11, F1i1,
Country and REF- | integrated, i.e. | H11
EL_ B 1-5 (for NB-1-
A79:A83),1-4
(for RB-1-
A123:A126),
1-4 (for RB-1-
A107:A110),
1-6 (for REF-
1-A58:A63)
REF D of X One reference - - - -
corresponding object per
reference output EC:
object H:
Combination of
D-E-BIES6-1-
: STEINBEIS-
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D11= CES2-1-
D11 and E-
BIES6-1-
H11=REF-
HEAT
C:
Combination of
D- E-BIES6-1-
D11= CES2-1-
D11 and E-
BIES6-1-
H11=REF-
coLD
EA:
Combination of
E-BIES6-1-
D11= CES2-1-
D11 and E-
BIES6-1-
H11=REF-
EL_A
EB:
Combination of
CES2-1-D11
and REF-EL_B
Temp Annual -(selected by user, default: 10°C) -(selected -
eratu Tambient average by user,
res ambient default:
temperature 10°C)
[K]
Annual E-CES-2-1-F51 | H, C, EA: In E-CES4-1- | -
T heat average analogy to G40:42
temperature of demonstration [OR, user
the output object selection]
heat (type IO) EB: -
[K]
Annual -(not H,__ C, EA: In E-CES4-1- -
Tcold average applicable in | analogy to G43:45[0
temperature of case of CHP) demonstration R, user
the output cold object selection]
(type 10) [K] EB: -
Base Capacity of E-CES-2-1- H C,  EA: In E-CES4-1- -
data Cap s,EC energy supply F40:42 (for | analogy to G47  (for
unit s EC=heat, OR, | demonstration EC=heat
regarding the selected by | object in case of
output of user) AND E- | EB: - district
energy carrier CES-2-1- heating,
EC (type IO at F44:46 (for for
the plant (1)) EC=electricity, EC=cold
[kW] OR, selected in case of
by user) district
cooling)
ty Year of E-CES-2-1-F32 | H, C, EA: In Priority -
construction analogy to 1: E-
start of energy demonstration CES4-1-
supply unit s object F31
EB: - Priority
2: E-
CES4-1-
F30
t, Year of E-CES-2-1- H, C, EA: In Priority -
construction H32 OR | analogy to 1: E-
180
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end of energy (selected by | demonstration CES4-1-
supply unit s user) E-CES-2- | object J31
1-F33 EB: - Priority
2: E-
CES4-1-
130
[s] Energy supply Cf. Table 14 Cf. Table 14 Cf. Table 14 Cf. Table | -
unit type 14
[s]* Energy supply Cf. Table 14 Cf. Table 14 Cf. Table 14 Cf. Table | -
unit type from 14
a demand-side
perspective
Shlarge; Saspatial, | Sets of energy Cf. Table 14 Cf. Table 14 Cf. Table 14 Cf. Table | -
Sh temporals supply units 14
Sh,smallel.s
SA,small,other
Capacity of -(to be | - - -(to be | -
CapSYEC tt| energy supply supplemented) suppleme
unit s nted)
regarding the
output of
energy carrier
EC (type IO at
the plant (1))
planned in
year t to be
implemented
in year t’ [kW]
Energ Input (>0) Energy H, C, EA: In (rules required Energy INEc=el.,s=plant
y I nEC,s,t energy flow of demand analogy to | 2> demand H(NEW)=
flows energy carrier (without demonstration collaboration (without INgc=el. s=plant
(or source) EC time index): object IMI/DFIV) time «(OLD)  +
into energy E-CES-2-1- EB: - Energy index): (Outec=heat/col
supply unit s F140, 146, demand E-CES4-1- | gscplantt /
in year t 152, 153 for (without F126:127 | INgc-neat/cold,s
[kWh/a] EC in F56, 58, time index): (one —pH/pe,t) ¥
60, 62 (one AC, TC: D-NB- | value per | INec-eis=oH0
value per EC) 1-A74:M74 EC) ot
Energy AND D-NB-1- | Energy
consumption A77:M93 consump
(with  time AC, TC: D-RB- | tion
index): 1-A101:M101 (with
E-CES-2-1- AND D-RB-1- | time
G/H/1140, A120:M136 index):
146, 152, 153 Energy E-CES4-1-
for EC in F56, consumption G/H/1126:
58, 60, 62 in (without 127 in
the time index): the
corresponding AC TC | correspon
monitoring AFTER): D- | ding
period NB-5-A14:Q36 | monitorin
(G123:1124) AC, TC: D-RB- | g period
(one value per 6-A14:Q35 (G119:112
EC and t Reference 0) (one
whereas t is buildings: value per
specified by Energy EC and t
start and end demand whereas t
of the period) (without is
time index): specified
AC: D-NB-1- | by start
A73:M73 and end
AND D-NB-1- of the
A77:M93 period)
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Output (>0) E-CES2-1- H, C, EA: In TC: D-REF-1- E-CES4-1- Outec=heat/cold
OUtEC,s,t energy flow of F156:1157 analogy to | A56:M71 AND | F128:I1128 | s—pantt
energy carrier (one value per | demonstration D-REF-1- (one (NEW)=
(or source) EC EC) object A126:M144 value per | Outec=neat/cold
(type I0) from EB: - AC, TC: D-RB- | EC) Js=plant,t
energy supply 1-A100:M100 (OLD) *
unit s in year t OR  D-RB-1- (Outec=neat/col
[kwh/a] A102:M102 das=pHoct [
(special case, INec=heat/cold,s
selected by =DH/DCt)
user) AND D-
RB-1-
A105:M120
Energy
consumption
(without
time index):
AC, TC: D-RB-
A/C-5-
A14:Q35
Econ Investment for E-CES-2-1- H_C, EA: In | - E-CES4-1- | Is—piant,ti(NE
omic | s component s F69/70 (OR, | analogy to F75/76 W)=Is—plant,c1
data of a large- selected by | demonstration (OR, OLD) +
- scale energy user) object selected (Outec=heat/col
inves system; EB: - by user) d,s=plant,t /
tmen construction in INec=heat/cold,s
ts year ty; =pH/pC,t) ¥
and investment is Is=pH/pc,t
inves discounted to
tmen year t; [€]
t CONCERTO E-CES-2-1- H C EA: In | - E-CES4-1- | CIGs—piant,t1(
grant CI G sty investment F113/114 analogy to F110/111 NEW)=CIG,-
3 grants for (OR, selected | demonstration (OR, plant,t1(OLD)
energy supply by user) object selected +
unit s EB: - by user) (Outec=heat/col
discounted to ds=plantt  /
year t; INEc=heat/cold,s
=DH/DC,t)*
CIGS:DH/DC,tl
Other E-CES-2-1- H_ C, EA: In | - E-CES4-1- | OIGs=piant,t1(
OI Gs,t1 investment F115/116 analogy to F112/113 NEW)=0IG,
grants for (OR, selected demonstration (OR, —plant,t1(OLD)
energy supply by user) object selected +
unit s EB: - by user) (Outec=heat/col
discounted to ds=plantt  /
year t; INEc=heat/cold,s
=DH/DC,t)*
OIGs=pH/pC,t1
Econ Annual non- E-CES-2-1- H_ C,  EA: In | - E-CES4-1- | ANERRC,_pian
omic AN ERR energy- F202:1202 analogy to F141:1141 | «(NEW)=AN
data requirement- (first value for | demonstration (first ERRCs—piant,
= related costs energy object value for | OLD) +
annu of energy demand, EB: - energy (Outec=heat/col
al supply unit s others for demand, d,s=plant,t /
costs in year t [€/a] monitoring others for | INgc=heat/cold,s
periods, i.e. monitorin —pH/pe,t) ¥
one value per g periods, | ANERRC;-py,
t) i.e. one | pct
value per
t)
Annual  other E-CES-2-1- H C, EA: In | - E-CES4-1- | AOC—pjant,«(N
AOCS,’[ costs of F204:1204 analogy to F143:1143 | EW)=A0C,,
energy supply (first value for | demonstration (first lant,q OLD)  +
unit s in year t energy object value for | (Outec=neat/col
EONCERTO is co-funded by the 182 “(IT F e
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[€/a] demand, EB: - energy ds=plantt  /
others for demand, INgc=heat/cold,s
monitoring others for —pH/pe,t) ¥
periods, i.e. monitorin AOC;-pH/pc,t
one value per g periods,

t) i.e. one
value per
t)
Annual X | X | E-CES-2-1- H_C, EA: In | - E-CES4-1- | AORCs_pjant,«(
AORC s,| operation- F203:1203 analogy to F142:1142 | NEW)=AOR
related costs (first value for | demonstration (first Cs=plant,;(OLD
of energy energy object value for | ) +
supply unit s demand, EB: - energy (Outec=heat/col
in year t [€/a] others for demand, d,s=plant,t /
monitoring others for INec=heat/cold,s
periods, i.e. monitorin —oH/oc,t)
one value per g periods, | AORCs-pHpc,
t) i.e. one |
value per
t)
Price of energy X | X | X | Priority 1: H C EA: In | - Only for | If
pEC’S’t carrier (or E-CES-2-1- analogy to EC=electri PEC=el.,s=plant,t
source) EC F197:1200 demonstration city has not

(type 10) RULE: divided | object (Otherwis been

entering by EB: - e “0") determined

energy supply corresponding Priority using

unit s in year t input  energy 1: priority 1

[€/kWh] flows (first E-CES-2- and
column for 1- PEc=el.,s=DH/DC
energy F140:1140 | . has been
demand, RULE: determined
others for divided by | using
monitoring correspon priority 1
periods, i.e. ding input | use
one value per energy PEc=el.,s=plant,t
t-EC flows 1=
combination) (first Pec=el.,s=DH/DC
Priority 2: (if column t
required for for energy
an EC) demand,

CA-2-N11:N38 others for
(one value per monitorin
EC for large- g periods,
scale units in i.e. one
year CA-2- value per
E11:E38) AND t-EC
CA-2-M11:M38 combinati
(one value per on)

EC for Priority
building- 2: (if
integrated required
energy supply for an
units in year EC)
CA-2- CA-2-N11
E11:E38). Priority
If ambiguous 3: (if
for an EC then required
use average. for an
Priority 3: (if EC)
required for B-2-N29
an EC)

B-2-N29:N68

(one value per

EC for large-

scale units in
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year CA-2-
E29:E68)
B-2-M29:M68
(one value per
EC for
building-
integrated

energy supply
units in year
CA-2-
E29:E68).

If ambiguous
for an EC then

use average.

Econ
omic
data

annu
a
reven

ues

Annual E-CES2-1- H C, EA: In 0" -
ARRNG requirement- F189:1189 analogy to
related  non- (first value for | demonstration
grant non- energy object
energy- demand, EB: -
salesrevenues others for
of energy monitoring
supply unit s periods, i.e.
in year t [€/a] one value per
t)
Annual 0" H C, EA: 1In 0" -
AORRs,t operation- analogy to
related demonstration
revenues of object
energy supply EB: -
unit s in year t
[€/a]
Annual  other E-CES2-1- H C, EA: In 0" -
AORs,t revenues of F190:1190 analogy to
energy supply (first value for | demonstration
unit s in year t energy object
[€/a] demand, EB: -
others for
monitoring
periods, i.e.
one value per
t)
Grants for for electricity | H, C, EA: In 0" -
g EC,s,t,0UT energy carrier (108a): analogy to
(or source) EC E-CES2-1- demonstration
(type 10) F181:1181 object
leaving energy RULE: divided | EB: -
supply unit s by

in year t
[€/kWh]

corresponding

output energy

flows (first
column for
energy
demand,
others for
monitoring
periods, i.e.

one value per
t-EC
combination)
for heat
(I05a):
E-CES2-1-
F186:1186
RULE: divided
by

* K

*
*
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corresponding

output energy

flows (first
column for
energy
demand,
others for
monitoring
periods, i.e.

one value per
t-EC
combination)

Price of energy X | X | for electricity H, C, EA: In - [network PEC=heat/cold,s=
p EC,s,t,0UT carrier (or (1I08a): analogy to usage plant,t(NEW)=

source) EC E-CES2-1- demonstration charges] PEC=heat/cold,s=
(type 10) F1179:1179 object for plant,t(OLD) +
leaving energy RULE: divided | EB: - heat/col PEC=heat/cold,s=
supply unit s by d DH/DC,t
in year t corresponding (I05a/b)
[€/kWh] output energy

flows (first E-CES4-1-

column for F136:1136

energy RULE:

demand, divided by

others for correspon

monitoring ding

periods, i.e. output

one value per energy

t-EC flows

combination) (first

for heat column

(I05a): for energy

E-CES2-1- demand,

F184:1184 others for

RULE: divided monitorin

by g periods,

corresponding i.e. one

output energy value per

flows (first t-EC

column for combinati

energy on)

demand,

others for

monitoring

periods, i.e.

one value per

t-EC
combination)
Primary X X | CALCULATED H C EA: - - -
PEN s,EC i energy CALCULATED
demand/consu EB: A-1-F361 (one
mption by value for electricity
energy supply 108a)
unit s for the OR [selected by
production of user] A-1-F386
the output of (one value for
energy carrier electricity 108a)
EC (type IO)
based on year
t [kWh/kWh]
emissions  of [ X X | CALCULATED H C EA: - - -
EM s$,M,EC,| material M by CALCULATED
energy supply EB: A-1-F191, 212,
unit s for the 233, 254, 275,
production of 295, 316 (one
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the output of
energy carrier
EC (type IO)
based on year

value per

electricity 108a)

M for

t [t/kWh]
- Sum of X | CALCULATED H C EA: - - -
S-I—CS,EC,t,t discounted CALCULATED

total annual EB: A-1-F462 (one

costs of value for electricity

energy supply 108a)

unit s for the

production of

the output of

energy carrier

EC (type IO)

based on data

of year t and

with  discount

base in year t,

[€/kwWh]
- Energy X | CALCULATED H C EA: | - - -
EPCSEC,t, production CALCULATED

costs of EB: A-1-F462 (one

energy supply
unit s for the
production of
the output of
energy carrier
EC (type IO)
based on data
of year t and
with  discount
base in year t,
[€/kwWh]

108a)

value for electricity

Table 14: Matching of data collection sheets to energy supply unit types [s],

[S]* and SA,Iargel SA,spatiall SA,temporall SA,small,el.l SA,small,other

Matching of data | Matching of | Energy supply unit types [s] Energy supply
collection sheets | building- unit types
in case of | integrated from a
demonstration energy supply demand side
objects and units  without perspective
reference separate data [s]* ; 5 _
objects collection o % ;: E 5
sheet v% (f;( (/3( (/3( (fJ(
CES1.1 - Large-scale Heating Heating plant | Space heating X
energy using biomass
CES1.2 + wuser | - systems Heating plant | Space heating X
selection using geothermal
source (with heat
pump)
CES1.2 + user | - Heating energy | Space heating X
selection from geothermal
source (without
heat pump)
CES1.3 - Solar thermal | Space heating X
collectors
CES2 - Cogeneration Combined Heat | Electricity X
and Power plant
CES3.1 - Electricity Photovoltaics Electricity
CES3.2 - Wind power | Electricity
plants
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CES3.3 - Hydro power | Electricity
plants
CES7 + user | - Cooling Cooling
Cooling  energy
selection (based
from geothermal
on text in CES4-
source
1-F24)
CES4 + CES4-1- | - Spatial Heating X
District  heating
G22="district transformation -
network
heating” grids/networks
CES4 + CES4-1- | - Cooling X
District  cooling
G22="district
network
cooling”
Not included (for | - Temporal - X
Electrical
a possible transformation -
storages
extension) storages
CES5 - Thermal storages - X
CES6 - Biogas plant -
CES7 if not type | - Others User selection
specified above
(Cooling)
BIES1.1 + NB-1- Space heating Heating X
BIES1.1-1- A79:A83= OR and domestic hot
F24="boiler"” RB-1- water generation
A123:A126 OR
RB-1- Boiler
A107:A110 OR
REF-1-
A58:A63="boil
er”
BIES1.1 + | ="condensing Heating X
BIES1.1-1- boiler” Condensing
F24="condensin boiler
g boiler”
cf. other ="district District heating Heating X
heating (DH) (DH) transfer
network” station
BIES1.3 + Heating X
BIES1.1-1- ="Compressio Compression
F24="compressi n heat pump” heat pump
on heat pump”
BIES1.3 + Heating X
BIES1.1-1- ="Absorption Absorption heat
F24="absorption heat pump” pump
heat pump”
BIES1.3 + Heating X
BIES1.1-1- ="Adsorption Adsorption heat
F24="adsorption heat pump” pump
heat pump”
BIES1.3 + Domestic X
BIES1.1-1- ="Solar water heating
Solar thermal
F23="solar thermal
collectors
thermal collector | collectors®
(water)”
BIES1.3 + Heating X
BIES1.1-1- ="Solar air Solar air
F23="solar  air | collectors” collectors
collector”
cf. other ="Electrical Heating X
Electrical heating
heating
system
system”
cf. other ="Night- Heating X
Night-storage
storage
heater
heater”
cf. other ="Stove” Stove Heating X
: STEINBEIS-
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cf. other ="Continuous
flow water
heater”

cf. other ="Compressio

n refrigeration
machine”

BIES4 + BIES4-
1-

="Adsorption

F22="adsorption chiller”

BIES4 + BIES4-

1- ="Absorption

F22="absorption chiller”

cf. other ="District
cooling  (DC)
transfer
station”

BIES3 ="Photovoltaic

cf. other

BIES2 ="Micro CHP”

BIESS ="Reversible
heat pump for
=heating and
cooling”

cf. other ="Conventiona
| HVAC
system”

BIES6 + user | ="if other,

selection

please specify”

Domestic X
Continuous flow
water heating
water heater
Cooling Compression Cooling X
refrigeration
machine
Cooling X
Adsorption chiller
Cooling X
Absorption chiller
Cooling X
District  cooling
(DC) transfer
station
Electricity Electricty X
Photovoltaic
Connection to Electricty X
electricity grid
Cogeneration Micro CHP Heating X
Cooling X
Reversible heat
pump for heating
and cooling
Cooling X
Conventional
HVAC system
Others User selection X (user
selection)

* K
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1.8 Example: Scharnhauser Park, Ostfildern, POLYCITY

The Scharnhauser Park in Ostfildern, Germany, is one of three CONCERTO areas in the

POLYCITY project. The energy demand side encompasses residential and non-residential
buildings. The latter are a city hall, a youth centre, a sports hall and the ELEKTROR office

building. The residential buildings encompass
+ 10 new one family houses according to the POLYCITY standard (SFH-PC),

* 9 new one family houses according to a low energy standard (SFH-LE),

« 17 row houses according to the POLYCITY standard (RH-PC),

+ 12 apartments according to POLYCITY standards and (MFH-PC) and

+ 38 apartments according to a low energy standard (MFH-LE).

1.8.1 Residential buildings, Scharnhauser Park

Table 15: Exemplary data for residential buildings of the POLYCITY project in

Ostfildern (many table entries are based on assumptions and therefore only for

demonstration purposes)

MFH-PC SFH-PC RH-PC
x
E i
2 o o o =)}
5 £ = = =
= = = N h=] ™ °
© CRE= = = =
© - = 3 3 o 3 (=] 3
o © c T Qa a £ o c a
> K] © 5 L~ o S ) o 9]
= O =] n o = [v] = (v}
i £ = 8 | § |3 5 E ;
S o = Q nw B @ n ] ) @
a S 5 o s 32 ‘0 = ‘c = ‘o
(0] ~ [~4 [a} nh 0 4 0 (~4 (0] (4
© Base data C Floor area of building i [m2] (here: net floor | 1605 1771 2043
3
3 api area)
2
S t Year of construction start of building i 2005 2007 2007
a t Year of construction end of building i 2006 2008 2008
D - Transport distance for energy carrier EC from | 0 0 0 0 0 0
ISt EC transp( the refinery or the production plant to the
average object in the corresponding
CONCERTO area; The distance is zero in case
of grid-bound energy carriers [km]
Energy flows Input (>0) energy flow into building i for
I nEC AA T application area AA in year t regarding Table 16 Table 17 Table 18
energy carrier (or source) EC (type B)
[kWh/a]
Electricity output (>0) flow of building i in
Outel it year t [kWh/a]
Economic I Investment for building i; construction start | 1000 969 | 1950236 1 913 | 2249 22
data - it in year t;; construction end in year tp; | °%° 161 272 764 12
771
investments investment is discounted to year t; [€]
and CI G CONCERTO investment grants for building i | 10794 12937 12 947
investment ity discounted to year t;
RS OI G Other investment grants for building i | 0 0 0 0 0 0
ity discounted to year t;
Economic AN ERRC Annual non-energy-requirement-related | 0 0 0 0 0 0
data - costs of building i in year t [€/a]
annual costs
Annual operation-related costs of buildingiin | 0 0 0 0 0 0
/ \ORCl t year t [€/a]
i STEINBEIS-
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Annual other costs of building i in year t | 0 0 0 0 0
AOCi,t [€/a]
price of energy carrier (or source) EC (type | 0.0738 (gross)
pEC it 10) entering building i in year t [€/kWh]
Economic Annual requirement-related non-energy- | 0 0 0 0 0
data - ARRNGNEF sales non-grant revenues of building i in year
annual t [€/a]
revenues Annual  operation-related  revenues of | 0 0 0 0 0
AORR| t building i in year t [€/a]
Annual other revenues of building i in yeart | 0 0 0 0 0
AORI |t [€/a]
Price of electricity (type 10) leaving buildingi | 0 0 0 0 0
pd i t,oUT in year t [€/kWh]
Grants for electricity (type I0) leaving | 0 0 0 0 0
gd Lit,ouT building i in year t [€/kWh]
Table 16: Final energy consumption (t=2010) and demand of the residential
building SWS Building 1 (Scharnhauser Park, Ostfildern, POLYCITY) as well as
final energy demand of the reference building
Ingc,aa it [kWh/a] Application area Oute it
(AA1) space | (AA2) (AA3) space | (AA4) (AA5) [kWh/a]
heating domestic cooling electrical electricity
water appliances export
heating
o | (B1)oil 0 0 0 B 0 0
§ E' (B2) gas 0 0 0 B 0
g o, [(B3) coal 0 0 0 - 0
3 °g’ (B4) biomass 0 0 0 - 0
% § (B5) direct thermal energy 96 139.5; 20 544.0; 0 - -
® ‘5 89 880.0; 20 062.5;
° 144 450.9; 20 062.5;
§ (B6) other renewables: heat 0 0 0 - -
Eat (B7) other renewables: electricity - - - -
3 | (B8) electricity 0 0 0 33 384;
40 125;
51 360
(B9) electricity for export out of the | - - - - -
CONCERTO area

Table 17: Final energy demand of the residential building SWS Building 2

(Scharnhauser Park, Ostfildern, POLYCITY) as well as final energy demand of

the reference building

Ingc aai [kKWh/a] Application area Outeyi
(AA1) space | (AA2) (AA3) space | (AA4) (AA5) [kWh/a]
heating domestic cooling electrical electricity

water appliances export
heating
3 0 (B1) oil 0 0 0 - 0 0
3 5 (B2) gas 0 0 0 - 0
o | (B3) coal 0 0 0 - 0
; (B4) biomass 0 0 0 - 0
% (B5) direct thermal energy 99 176; 22 137.5; 0 - -
a 159 390 22 137.5
S | (B6) other renewables: heat 0 0 0 - -
;:D (B7) other renewables: electricity - - - -
<+ | (B8) electricity 0 0 0 44 275;
EONCERTO is co-funded by the 190 “ (IT F gﬂg’:j's
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56 672

(B9) electricity for export out of the | - - - - -
CONCERTO area

Table 18: Final energy demand of the residential building SWS Building 3
(Scharnhauser Park, Ostfildern, POLYCITY) as well as final energy demand of
the reference building

Ingcaai [kKWh/a] Application area Outeyi
(AA1) space | (AA2) (AA3) space | (AA4) (AA5) [kWh/a]
heating domestic cooling electrical electricity

water appliances export
heating

T (B1) oil 0 0 0 - 0 0

g 5 (B2) gas 0 0 0 - 0

% e, [(B3) coal 0 0 0 - 0

3 °g’ (B4) biomass 0 0 0 - 0

% § (B5) direct thermal energy 114 408; 25 537.5; 0 - -

“; 183 870
5 (B6) other renewables: heat 0 0 0 - -
§ (B7) other renewables: electricity - - - -
é" (B8) electricity 0 0 0 51 075;
3 65 376
(B9) electricity for export out of the | - - - - -
CONCERTO area

1.8.2 Biomass cogeneration plant, district heating, Scharnhauser
Park, Ostfildern, POLYCITY
Table 19: Exemplary data for the biomass cogeneration plant of the POLYCITY

project in Ostfildern (many table entries are based on assumptions and

therefore only for demonstration purposes)

@ Type of data Required data Description 0w T @
° S o o e
) 5 2 3 3
= 378 8
£ g
I S a
T a8
g z 3
8 s
o Primary PEF Primary energy factor for energy carrier EC [kWh/kWh] Table 26 Mix  of
S | energy EC POLYCI
E factors TY
3
g Temperatur T Annual average ambient temperature [K] 10 °C delivera
S | es ambient bles
3
g_' Annual average temperature of the output heat (type | 90 °C and
& T heat 10) [K] assump
T Annual average temperature of the output cold (type IO) | - tions
cold [K]
- Base data C Capacity of energy supply unit s regarding the output of | 5 300
gr ap s,EC energy carrier EC (type IO at the plant (1)) [kW] (biomass) +
s 18 000
)
o (gas), 1000
electricity
t Year of construction start of energy supply unit s 2002
t Year of construction end of energy supply unit s 2004
D- Transport distance for energy carrier EC from the | 25 (wood
I St EC ,transport refinery or the production plant to the average object in | chips 30%)
the corresponding CONCERTO area; The distance is zero

**
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in case of grid-bound energy carriers [km]
Energy flows Input (>0) energy flow of energy carrier (or source) EC | Table 20
I nEC,s,t into energy supply unit s in year t [kWh/a]
Output (>0) energy flow of energy carrier (or source) EC
OutEC,s,t (type 10) from energy supply unit s in year t [kWh/a]
Economic I Investment for component s of a large-scale energy 11 774 522
data = st system; construction in year t;; investment is discounted | (incl. DH
investments to year t; [€] system)
and CI G CONCERTO investment grants for energy supply unit s | 96 082
investment Sty discounted to year t;
Clenty OI G Other investment grants for energy supply unit s | 738 000
Sty discounted to year t;
Economic Annual non-energy-requirement-related costs of energy | 0
data = / \N ERRCs,t supply unit s in year t [€/a]
annual costs Annual other costs of energy supply unit s in year t [€/a] 0
AOC.,
Annual operation-related costs of energy supply unitsin | 0
AORC st year t [€/a]
Price of energy carrier (or source) EC (type IO) entering | 0
pEc’s’t energy supply unit s in year t [€/kWh]
Economic Annual requirement-related non-grant non-energy-sales | 0
data = / \RRNG N ERs,t revenues of energy supply unit s in year t [€/a]
annual Annual operation-related revenues of energy supply unit | O
REUELES / \ORRS,'{ sin year t [€/a]
Annual other revenues of energy supply unit sin yeart | 0
AOR., e/
Grants for energy carrier (or source) EC (type IO) | O
g EC,s,t,0UT leaving energy supply unit s in year t [€/kWh]
Price of energy carrier (or source) EC (type I0) leaving | 0
p EC,s,t,0UT energy supply unit s in year t [€/kWh]

Table 20: Energy consumption (t=2008) of the biomass cogeneration plant of

the POLYCITY project
assumptions and therefore only for demonstration

[http://www.duh.de/uploads/media/6 Fink 291107 01.pdf]

in Ostfildern (some table entries are based on
purposes)

INgc,s,t [kWh/a]

Input or Output of a specific large-scale energy supply plant, a distribution unit or a building-integrated

energy supply (electricity, heat, cold etc.) or demand unit (or of combinations)

- . s
£ 2 2z
o ° ° =
s 5 ks >
@ = = [ S 0
© o . e = %
" 5 £ 2 8 8 5 2
= © 3 kel © <] <] <9 i
(s} (o)} o e} > © © L2 —~
—~ ~ ~ —~ ~ O ~ = ~ = —~ o
3 8 8 3 gz (82 |5¢ |8 3
= = = = S IS IS = =
Biomass cogeneration Inec,s ¢ - 7 098 - 40 238 - - - - -
plant, District 74 413
heating, (efficien
Scharnhauser  Park cy
(incl. district heating) 100%)
Outec,se - - _ N 37 700 | - - 6 015 [ 3 621
000 701 457 (91
efficienc
y %, no
losses
in
district
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heating
network

)

1.8.3 General data

Table 21: Exemplary general data for the POLYCITY project in Ostfildern (many

table entries are based on assumptions and therefore only for demonstration

purposes)
2 c
z |3 . 5 =
& ‘s 2 = 2 &
iv] ) S o s} S e
2 s g & 4 5 o
w0 = X T o w O
© Diverse data I Interest rate for calculations [-] 0.05
3
©
= EF Emission factor regarding material M for the transport mix [t/(t km)] Cf.
©
_S M ,transport Table 25
S
2 Energy EF Direct emission factor for energy carrier EC regarding material M Cf. Table 22
= Carrier data EC.M direct [t/kwh]
©
qé— EF Emission factor regarding material M for the production of energy | Cf. Table 23 and
,:5_, EC,M ,extraction—| carrier EC and all transports from extraction to the refinery, the | Table 24
production plant or the customer in case of grid-bound energy carriers
[t/kwWh]
LHV Lower heating value of energy carrier EC; zero if not applicable | O (Not yet
EC [kWh/t] defined)
Building PEF Primary energy factor for a building of the same type as i [kWh/m?2] 0 (Not yet
type data [i] defined)
EL Expected lifetime of a building of the same type asi [a] 40
[l
EF (Indirect) emission factor regarding material M for the construction of | 0 (Not yet
[il.™M a building of the same type as i [t/m?2] defined)
f Factor for repairs as share of the investment per year [1/a] 1
repair,[i]
Indices - 1
drepajr,t‘ Price-index for repair payments in year t’ [-]; drepajr,to - 1
d Index for requirement(consumption)-related costs in year t' [-]; 1
requiremert t' d -1
requirementty
d : Index for operation-related costs in year t’ [-]; d : = 1 !
operationt' P Y + operationt,
d Index for other costs in year t’ [-]; d = 1 !
other t' Y i Hother t,
e Index for requirement-related revenues in year t° [-]; 1
requiremert t' _ 1
erequirerr‘uen,t0 -
e Index for  operation-related revenues in year t’ [-1; 1
‘operation,t’ _ 1
eoperationt0 -
=1 1
eother t Index for other revenues in year t’ [-]; eother Yo -
e ® Primary PEF Primary energy factor for energy carrier EC [kWh/kWh] Cf. Table 26
g § energy EC
2 2 factors
2 5
@ 3
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1.9 Selected emission factors and primary energy factors

Table 22: Direct emission factor for energy carrier EC regarding material M

[GEMIS]
EC
EFEC,M,direct
M=CO,
Levell Level 2
.
©
= 5 5 T _
S g g £ 5 g
m < o (U] =4 )
- 2 - 2 - 2 - 2 - 2 - 2
1| Oil a | Light oil <10 | 74. | Ol-leicht- - - - - - - - - - -
mg S/kg 37 DE
b | Light oil >10 | 82 - - - - - - - - - -
mg S/kg
c | Heavy oil 78. | OI- - - - - - - - - - -
77 schwer-
35 EU-2010
2| Ga a | Domestic - - 55. Erdga 57. Erdga | 55.15 | Erdgas-DE 56. Erd 55.1 Erdga
S gas 151 S-AT 209 s-DK, 14 22 ga 514 s-ES
4 9 Erdga 34 s- 2010
s-FR NL
b | LPG 63. Flissiggas - - - - 63.74 Flissiggas-DE- - - 63.7 Flussig
74 -DE-2010, 88 2010 488 gas-
88 Flissiggas ES-
-ES-2010 2010
3| Co a | Hard coal 97. Steinkohle | 94. Steink - - 93.50 | Steinkohle-DE- - - 94.5 Steink
al 26 -EU- 597 ohle- 15 Brikett-2005 977 ohle-
50 Import- 7 AT ES
mix
b | Lignite - - 104 Braun - - 98.30 | Braunkohle-DE- - - - -
.63 kohle- 04 Briketts-rheinisch-
0 AT 2005
4 | Bio a | Wood Chips, - - - - - - 103.2 Holz-DE-Wald- - - - -
ma 30% 93 Hackschnitzel-2005
ss humidity
B | Pellets - - - - - - 100.3 | Holz-DE-Pellets- - - - -
66 2005
c | Biogas (for | - - - - - - 56.23 | Biogas-aufbereitet- - - - -
1 gas pipeline) 10 fur-Gasnetz
c Biogas . - - - . - 84.68 Biogas-zentral - - - -
2 | (central) 27
d | Local - - - - - - - - - - - -
specification
Table 23: Emission factor regarding material M (CO,, CO, equ.) for the
production of energy carrier EC and all transports from extraction to the

refinery, the production plant or the customer in case of grid-bound energy

carriers; primary energy factor for energy carrier EC [GEMIS]

EC Co
unt EF EC,M ,extraction-refinery/ plant/end—of —grid and PEF EC
. CONCERTO is co-funded by the 194 | S7EINBEIS-
R - Union under th IT cuRoPA
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Excl. Raffinerie\Ol
transpo -leicht-AT-
rt 2005
11.09 11.75 1.1426 1.1426 10.62 11.23 1.1380 1.1380 refinery Raffinerie\Ol
73 21 111 037 28 23 996 950 to -leicht-DE-
custom 2005
8.543 8.864 1.1108 1.1108 8.234 | 8.524 1.1078 1.1078 er Raffinerie\Ol
76 55 726 444 41 88 728 540 -leicht-DK-
2005
8.203 8.681 1.0949 1.0949 7.924 | 8.375 1.0922 1.0922 Raffinerie\Ol
06 45 885 839 49 54 613 603 -leicht-ES-
2005
5.436 | 5.894 | 1.0765 1.0765 5.093 | 5.518 | 1.0733 1.0733 Raffinerie\Ol
40 48 922 885 77 38 119 101 -leicht-FR-
2005
11.57 12.20 1.1372 1.1372 11.17 11.75 1.1334 1.1334 Raffinerie\Ol
54 02 963 818 00 49 151 038 -leicht-NL-
2005
12.01 12.77 1.1372 1.1372 11.51 12.22 1.1325 1.1325 Raffinerie\Ol
80 07 879 815 83 27 855 826 -schwer-AT-
2005
9.907 10.58 1.1249 1.1249 9.439 10.07 1.1205 1.1205 Raffinerie\Ol
27 74 536 462 90 17 141 095 -schwer-DE-
2005
8.543 | 8.886 | 1.1108 1.1108 8.234 | 8.544 | 1.1078 1.1078 Raffinerie\Ol
67 61 359 077 41 04 727 539 -schwer-DK-
2005
11.41 11.99 1.1372 1.1372 11.12 11.66 1.1344 1.1344 Raffinerie\Ol
78 24 600 530 54 86 122 105 -schwer-ES-
2005
10.61 11.18 1.1431 1.1431 10.25 10.78 1.1396 1.1396 Raffinerie\Ol
61 65 180 141 20 37 815 796 -schwer-FR-
2005
11.57 12.24 1.1372 1.1372 11.17 11.79 1.1334 1.1334 Raffinerie\Ol
52 75 704 559 00 91 151 038 -schwer-NL-
2005
7.442 17.00 1.1874 1.1873 6.916 16.42 1.1822 1.1822 Incl. Pipeline\Gas
36 88 184 558 28 85 083 082 transpo -AT-2005-
rt to | lokal
5.109 12.59 1.1195 1.1195 4.643 12.08 1.1152 1.1151 custom Pipeline\Gas
54 40 537 478 44 02 001 969 er -DE-2005-
mix-lokal
0.986 5.133 1.0202 575.67 0.657 4.776 1.0174 1.0174 Pipeline\Gas
4898 77 709 731 1546 04 603 553 -DK-2005-
6 1 lokal
8.807 15.11 1.1634 1.1633 8.435 14.71 1.1602 1.1602 Pipeline\Gas
27 61 106 490 78 25 438 438 -ES-2005-
mix-lokal
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FR 5.601 12.23 1.1223 1.1223 5.143 11.72 1.1180 1.1180 Pipeline\Gas
26 45 738 107 17 98 806 797 -FR-2005-
lokal
NL 1.479 | 5.990 | 1.0295 1.0294 1.185 | 5.670 | 1.0269 1.0269 Pipeline\Gas
18 58 540 889 16 36 867 831 -NL-2005-
lokal
b | LPG DE 7.628 | 8.274 | 1.0935 1.0935 7.174 | 7.777 | 1.0892 1.0892 Excl. Raffinerie\Fl
71 45 226 101 64 11 559 467 transpo ussiggas-
rt plant | DE-2005
3| Coal a | Hard coal DE 3.621 | 12.82 | 1.0587 1.0587 3.531 | 12.72 | 1.0581 1.0580 to Fabrik\Stein
23 15 971 402 85 70 160 649 custom kohle-
er Brikett-DE-
2005
b | Lignite DE 20.02 | 21.76 | 1.1894 1.1894 19.96 | 21.69 | 1.1889 1.1889 Fabrik\Brau
61 01 651 374 26 25 547 299 nkohle-
Brikett-DE-
rheinisch-
2005
4 | Biomas a | Wood DE 3.297 | 3.370 | 44.004 44.003 3.176 | 3.230 | 0.0425 0.0425 Fabrik\Holz-
s Chips, 53 78 66 65 79 79 HS-Wald-
30% grob
humidity
B | Pellets DE 2.732 | 2.851 | 0.0406 0.0405 2.624 | 2.732 | 0.0394 0.0394 Fabrik\Holz-
39 15 37 94 50 56 51 14 Pellets-
Holzwirtscha
ft-DE-2005
c | Biogas DE 23.99 | 41.10 | 0.3496 0.3473 23.05 | 40.10 | 0.3428 0.3407 Fermenter\B
1 | (for gas 20 63 0 8 73 33 0 7 iogas-Mais-
pipeline) DE-2010-
inkl-
Aufbereitung
c Biogas DE 15.01 26.83 0.2164 0.2148 14.11 25.84 0.2094 0.2081 Fermenter\B
(central) 93 65 3 9 17 64 9 4 iogas-Mais-
DE-2005
d | Local Local specification
specificati
on
5| Direct a | Heat/distr
thermal ict heat
energy b | Cold/distri
ct cold
8| Electrici a AT 68.91 | 75.01 | 0.9139 0.9133 66.55 | 72.54 | 0.8987 0.8983 Excl. El-KW-Park-
ty 13 66 5 9 29 29 8 8 transpo AT-2005
DE 171.7 178.8 2.5680 2.5652 169.9 176.9 2.5550 2.5525 rt plant El-KW-Park-
79 80 112 864 73 72 412 830 to DE-2005
DK 156.1 | 167.9 | 1.8046 1.8006 154.1 | 165.8 | 1.7886 1.7858 custom El-KW-Park-
80 50 678 698 65 13 519 869 er DK-2005
ES 124.4 | 130.6 | 2.1919 2.1910 122.7 | 128.8 | 2.1797 2.1794 El-KW-Park-
61 44 598 913 75 63 298 745 ES-2005
FR 24.99 26.44 3.1649 3.1647 23.25 24.62 3.1544 3.1541 El-KW-Park-
94 40 810 294 50 35 034 596 FR-2005
EU 122.2 | 129.2 | 2.4645 2.4630 120.5 | 127.4 | 2.4523 2.4509 El-KW-Park-
-27 | 13 79 404 242 17 91 605 837 EU-27-2005

Table 24: Emission factor regarding material M (SO,, NO,, SO, equ.) for the

production of energy carrier EC and all transports from extraction to the
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refinery, the production plant or the customer in case of grid-bound energy
carriers [GEMIS]

Excl. Raffinerie\Ol-leicht-AT-
transport 2005
refinery to
customer
44.44 27.09 | 63.684 43.72 26.03 62.221 Raffinerie\Ol-leicht-DE-
4417 7018 580 0261 7923 846 2005
63.48 | 23.73 | 80.131 63.00 | 23.05 | 79.166 Raffinerie\Ol-leicht-DK-
9880 6897 435 3331 0466 192 2005
76.94 | 36.73 | 102.66 76.50 | 36.11 | 101.78 Raffinerie\Ol-leicht-ES-
9821 2933 251 9599 2877 999 2005
40.50 25.04 58.149 39.97 24.28 57.093 Raffinerie\Ol-leicht-FR-
4935 9715 784 9994 7616 363 2005
96.49 37.67 123.04 95.87 36.76 121.79 Raffinerie\Ol-leicht-NL-
7622 0194 824 3292 7204 414 2005
100.5 36.62 126.43 99.77 35.51 124.91 Raffinerie\Ol-schwer-AT-
1770 7901 719 3363 4793 641 2005
41.47 25.73 59.760 40.75 24.69 58.320 Raffinerie\Ol-schwer-DE-
1619 8777 49 8618 5959 24 2005
63.48 | 23.73 | 80.129 63.00 | 23.05 | 79.166 Raffinerie\Ol-schwer-DK-
8427 6331 581 3333 0462 191 2005
109.7 | 44.03 | 140.56 109.2 | 43.38 | 139.65 Raffinerie\Ol-schwer-ES-
5278 7315 255 9531 6123 108 2005
97.64 35.50 122.58 97.09 34.69 121.46 Raffinerie\Ol-schwer-FR-
8244 4658 497 2135 4862 412 2005
96.49 | 37.66 | 123.04 95.87 | 36.76 | 121.79 Raffinerie\Ol-schwer-NL-
5470 9545 563 3290 7200 414 2005
: STEINBEIS-
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2| Gas a Domestic AT 1.835 40.46 30.105 0.989 39.28 28.438 Incl. Pipeline\Gas-AT-2005-
gas 0296 4391 465 99 6040 609 transport to | lokal
customer
DE 1.326 | 25.69 | 19.292 0.637 | 24.65 | 17.876 Pipeline\Gas-DE-2005-
4717 3535 236 68 2112 879 mix-lokal
DK 0.574 | 3.205 | 2.8188 0.178 | 2.469 | 1.9097 Pipeline\Gas-DK-2005-
56 3868 167 88 8562 016 lokal
ES 2.010 | 51.54 | 37.906 1.562 | 50.71 | 36.880 Pipeline\Gas-ES-2005-
5517 8834 768 8596 9563 204 mix-lokal
FR 1.768 | 27.18 | 20.741 1.104 | 26.15 | 19.359 Pipeline\Gas-FR-2005-
7601 6229 256 5833 7161 143 lokal
NL 0.545 | 6.079 | 4.8040 0.177 | 5.418 | 3.9751 Pipeline\Gas-NL-2005-
06 1327 090 22 6061 446 lokal
b | LPG DE 31.24 | 23.12 | 47.748 30.56 22.11 46.367 Excl. Raffinerie\Flussiggas-DE-
4382 8551 583 6838 9609 670 transport 2005
plant to
3| Coal a | Hard coal DE 2.229 | 3.727 | 5.2725 2.141 | 3.531 | 5.0472 customer Fabrik\Steinkohle-Brikett-
2631 9308 691 2598 7140 096 DE-2005
b | Lignite DE 9.717 | 12.82 | 21.713 9.645 | 12.68 | 21.543 Fabrik\Braunkohle-Brikett-
1783 7597 880 4967 7207 829 DE-rheinisch-2005
4 | Biomas a | Wood DE 4.906 | 36.68 | 30.470 4.615 | 36.41 | 29.985 Fabrik\Holz-HS-Wald-grob
s Chips, 9629 9052 164 8503 7752 991
30%
humidity
B | Pellets DE 1.799 | 4.130 | 2.8701 1.591 | 2.624 | 3.7505 Fabrik\Holz-Pellets-
6420 6273 418 1549 3909 447 Holzwirtschaft-DE-2005
c | Biogas DE 24.15 | 85.07 280.02 23.23 | 82.83 277.51 Fermenter\Biogas-Mais-
1 | (for gas 8104 6148 612 5027 6932 756 DE-2010-inkl-Aufbereitung
pipeline)
c | Biogas DE 19.99 74.88 208.62 18.99 72.68 206.05 Fermenter\Biogas-Mais-
2 | (central) 4237 5086 188 1442 7444 532 DE-2005
d | Local Local specification
specificati
on
5| Direct a | Heat/distr
thermal ict heat
energy b | Cold/distri
ct cold
8 | Electrici a AT 35.75 203.3 180.67 34.17 198.2 175.49 Excl. El-KW-Park-AT-2005
ty 3930 5440 756 7069 0357 832 transpo
DE 104.6 | 173.9 | 247.23 103.0 | 169.9 | 242.90 rt plant | El-KW-Park-DE-2005
2495 0217 528 5062 6685 196 to
custom
er
DK 158.0 | 547.9 | 556.51 156.1 | 543.3 | 551.48 El-KW-Park-DK-2005
0432 0333 162 2684 9660 855
ES 266.1 | 487.8 | 608.40 264.7 | 484.1 | 604.45 El-KW-Park-ES-2005
0948 2939 203 7035 0107 843
FR 55.41 71.65 108.43 54.44 67.85 104.80 El-KW-Park-FR-2005
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9641 0418 215 8507 2991 631
EU 225.8 | 278.2 | 428.87 224.4 | 2745
-27 | 1858 2352 605 4147 4642 741

424.92 El-KW-Park-EU-27-2005

Table 25: Emission factor regarding material M for the transport mix [GEMIS]

EF M ,transport

M=CO, equivalent M=CO,
Excl. Incl. Excl. Incl.
construction construction construction construction
g9/ Source | [g/ Source | [g/ Source | [g/ Source
(t km)] (t km)] (t km)] (t km)]
Germany 315.27 | GEMIS/ LKW | 339 78 | GEMIS, LKW | 311,03 | GEMIS, LKW | 330,84 | GEMIS, LKW
2005-Mix 2005-Mix 2005-Mix 2005-Mix
De De De De
Table 26: Primary energy factor for energy carrier EC [GEMIS]
Cumulated energy requirement - | Cumulated energy use - non-
non-renewable (KEA) renewable (KEV)
Incl. energy | Excl. energy | Incl. energy | Excl. energy
related supply | related supply | related supply | related supply
chain chain chain chain
[M1/ Source | [M]/ Source | [M1/ Source | [M1/ Source
(t km)] (t km)] (t km)] (t km)]
Germany 4.4019 | CEMIS, LKW | 4 1637 | CEMIS, LKW | 4,.4018 | CEMIS LKW | 4 1637 | GEMIS, LkW
2005-Mix 2005-Mix 2005-Mix 2005-Mix
De De De De
1.10 Annex: Overview of covered indicators
Environmental indicators MD | TD | ID
Achieved (Final) energy demand and consumption X X Al
environmental Primary energy demand and consumption X X A2
performance Greenhouse gas emissions X X A3
Particulate matter emissions X X A4
NOyx and SO, emissions X X A5
Improvement of (Final) energy demand and consumption X X AA1l
environmental Primary energy demand and consumption X AA2
performance with Greenhouse gas emissions X AA3
respect to a Particulate matter emissions X AN4
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baseline NOx and SO, emissions X AAS5
Economic indicators [and several IDs] M TD | ID
D
Investments, CONCERTO | Investments X X BA1
grants and other grants Grants (CONCERTO and other grants) X X BA2
Total annual costs [BB1], | Capital-related annual costs X X BC1
sum of discounted annual | Requirement-related costs X BC2
costs [BB2] and annuity | Operation-related costs X BC3
[BB3] (cf. VDI 2067) Other Costs X BC4
External costs X BC5
Total annual revenues | Capital-related annual revenues X X BE1
[BD1] , sum of discounted | Requirement-related revenues X BE2
annual revenues [BD2] | Operation-related revenues X BE3
and annuity [BD3] Other revenues X BE4
Economi | Economic Energy production costs X X CA1l
o assessment from | Energy production cost reduction X X CA2
assessm | the point of view | Net present value X X CA3
ent  of | of owner- Internal rate of return X X CA4
investm | occupier, land- Dynamic payback period X | X |CAS5
ents lord, tenant and | Achieved rents incl./excl. ancillary costs | X | X | CA6
causing | plant owner Achieved rent increase (excl. ancillary | X | X | CA7
energy (grants are no costs)
savings/ | costs)
producti | Economic Mitigation costs of (final) energy demand | X X CB1
on in | assessment from | Mitigation costs of primary energy CB2
compari | the point of view | demand
son to a | of the Mitigation costs of greenhouse gas | X CB3
baseline | national/local emissions
economy (grants | Mitigation costs of particulate matter | X CB4
are costs) emissions
Mitigation costs of NOx and SO, | X CB5
emissions
Economic Mitigation costs of (final) energy demand | X CcC1
assessment from | Mitigation costs of primary energy cCc2
the point of view | demand
of the Mitigation costs of greenhouse gas | X CC3
national/local emissions
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society (grants Mitigation costs of particulate matter | X CC4
are costs, emissions
external costs Mitigation costs of NOyx and SO, | X CC5
are costs) emissions
Stimulation of | Number of jobs | X X CC6
local economy created in course of
the CONCERTO
activities
Number of new | X X cc7
businesses created in
the CONCERTO area
Number of | X X Ccc8
trainings/person-
days for trainings
offered in the
CONCERTO project
Increase in real | X X Cco
estate and flats value
Changes in| X X CC1
community 0
demographics -
neighborhood growth
Economic Mitigation of (final) energy demand per | X X CD1
assessment from | grant
the point of of | Mitigation of primary energy demand per | X CD2
view of the grant | grant
provider Mitigation of greenhouse gas emissions | X CD3
per grant
Mitigation of particulate matter | X CDh4
emissions per grant
Mitigation of NOy and SO, emissions per | X CD5
grant
Triggered investment per grant provided | X X CD6
Technical indicators MD [ TD |ID
Density of final energy demand (e.g. from the point of view of a | X X D1
district heating network operator, i.e. for space heat and domestic hot
water)
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Maximum and annual/monthly efficiency of energy supply units X X D2
Maximum and annual/monthly power of energy supply units X X D3
Peak load and load profile of electricity demand X X D4
Peak load and load profile of thermal (heat and cold) energy demand X X D5
Degree of accordance with national laws and standards X X D6
Degree of congruence of calculated annual final energy demand and | X X D7
monitored consumption
Degree of | Share of locally by combined heat and power (CHP) plants | X X D8
energetic | produced energy in the total energy consumption (thermal
self- energy and electricity)
supply Share of locally by renewable energy sources (RES) | X X D9
produced energy in the total energy consumption (thermal
energy and electricity)
Market share of technology in order to measure the degree of | X X D10
innovation
Temporal predictability and controllability of energy supply X X D11
Visibility of technology D12
Further detailed technical data e.g. pressure, temperature, mass flows, | - D13
pipe lengths etc.
Indicators & gap analysis of implementation process MD | TD | ID
Indicators that are | Target that was planned to be implemented in | X X El
calculated annually | year n
in order to | Fraction of the target that was implemented in | X X E2
characterize the | year n
progress of the
implementation
process of the
CONCERTO project
Thematic Barriers in case of underachievement of target - - E3
descriptions related | Measures taken in order to deal with the barriers - - E4
to the gap between | Lessons learnt from barriers and measures taken | - - E5
target and | in order to deal with them
implemented Link to related documents of CONCERTO projects | - - E6
fraction Link to thematic contact person of CONCERTO | - - E7
projects
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1.12 Possible improvements

+ Adaptation of variables to international literature

« Improvement of humber of jobs created methodology (investments * factor)
« Improvement of chapter for weather correction

« Adding equivalent energy price and CO, payback period to indicators

« Adding references to project status sheets
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