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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fofj
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

This document is part of the ISO 52000 series of standards aimed at international harmonization of the
methodology for the assessment of the energy performance of buildings (EPB).

For the correct use of this document, a normative template is given in Annex A to report the choices
made on the possible options determining the PEF and CO, coefficient.

The target group of this document are all of the users of the series of standards related to the assessment
of the EPB and especially national standardization experts or building authorities who are in charge of
defimng PEFand €O, emission coefficients.

In yiew of the complexity of the issue, the need for contextual knowledge and practicality of use,
necessary comments and explanations have been included directly in the document. Fof the same
reasons, parts taken from other standards are appropriate for inclusion in this decument.

Table 1 shows the position (marked by “X”) of this document within the modular structure as set out in
1SO[52000-1.

Thg modules represent EPB standards, although one EPB standard may cover more than dne module
and one module may be covered by more than one EPB standard, for‘instance a simplified andl a detailed
method respectively.
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Energy performance of buildings — Overarching EPB

as

sessment —

Part 3:
General principles for determination and reporting of

PI

1

Thi
to d
exp|

Itd

Scope

5 document provides a transparent framework for reporting on the choices telated to the
etermine primary energy factors (PEFs) and CO, emission coefficients far energy delivg
prted from the buildings as described in ISO 52000-1.

bes not include considerations on other topics, e.g. nuclear wastey}atmospheric particul

deforestation, food and bioenergy competition, depletion of raw material resources, deple

soil

Thi
reld
diff]

Thi
req
can

5 document specifies the choices to be made to calculate the PEFs and CO, emission ¢
ted to different energy carriers. PEFs and CO, emission coefficients for exported ene
erent from those chosen for delivered energy.

5 document is primarily intended for supporting and complementing ISO 52000-1 as
Lires values for the PEFs and CO, emission.¢oefficients to complete the EPB calculation,
also be used for other applications.

2 |Normative references

The following documents are referred to in the text in such a way that some or all th
congtitutes requirements of (this document. For dated references, only the edition cited 4
undated references, the latest edition of the referenced document (including any amendmen
1S0|7345, Thermal pexfenmance of buildings and building components — Physical quantities and
[SO[52000-1:2017%. Energy performance of buildings — Overarching EPB assessment — Part
framework and.ptocedures

3 |Terims and definitions

Forlthe purpeses-ofthis-document-the termsand -definitionsgivenin IS0 7345 1S0Q 5200

following apply.

imary energy factors (PEF)and €O, emission coeffjcients

procedure
red to and

hte matter,
tion of the

oefficients
rgy can be

the latter
however it

pir content
pplies. For
[s) applies.

definitions

1: General

0-1 and the

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

3.1

ISO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at https://www.electropedia.org/

primary energy
energy that has not been subjected to any conversion or transformation process

Note 1 to entry: Primary energy can be related to non-renewable energy and renewable energy. If both are taken

into

©IS

account, it can be called “total primary energy”.
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[SOURCE: ISO 52000-1:2017, 3.4.29, modified — “includes” is replaced by “can be related to” in Note 1 to

entry.]
3.2

energy carrier
substance or phenomenon that can be used to produce mechanical work, electricity or thermal energy
or to operate chemical or physical processes

[SOURCE: ISO 52000-1:2017, 3.4.9, modified — “or heat” has been replaced by “electricity or thermal

energy”.]

3.3
primary e
PEF

ratio of the
(3.5)

Note 1 to 4
renewable jj

3.3.1

non-renev
non-renew
and the co
delivered ¢

nergy factor

primary energy (3.1) to the energy delivered to, or exported from, the assessment'bound

ntry: Primary energy factor can refer to the total primary energy or to the 'rénewable, or
rimary energy. To be more precise it should be specified (e.g. non-renewable primary energy fac

yable primary energy factor for delivered energy carrier
able primary energy (3.1) for a given energy carrier (3.2),/Jncluding the delivered eng
nsidered non-renewable energy overheads of delivery to{the points of use, divided by

nergy

fary

lon-
for).

rgy
the

”

[SOURCE: SO 52000-1:2017, 3.5.17 modified — The term is completed by “for delivered energy cartifier
and in the flefinition “non-renewable” is added before “energy-0verhead”.]

3.3.2

non-renewable primary energy factor for exported-eénergy carrier

non-renewpble primary energy (3.1) for a given enérgy carrier (3.2), including the exported energy pnd
the considéred non-renewable energy overheads of producing and exporting to the collection points,
divided by|the exported energy

3.3.3

renewabl¢ primary energy factor for-delivered energy carrier

renewable|primary energy (3.1) for-a-given energy carrier (3.2), including the delivered energy and|the
considered renewable energy oyerheads of delivery to the points of use, divided by the delivered engrgy
[SOURCE: IISO 52000-1:2017.3.5.21, modified — the term is completed by “for delivered energy carifier
and in the flefinition for “anenergy carrier” the words “distant or nearby” have been deleted.]

3.34

renewabl¢ primary-energy factor for exported energy carrier

renewable|primqry energy (3.1) for a given energy carrier (3.2) including the exported energy and|the
considered renewable energy overheads of producing and exporting to the collection points, dividedl by
the exported-energy

3.3.5

total primary energy factor

sum of ren
[SOURCE: I
3.3.6

ewable and non-renewable PEFs for a given energy carrier (3.2)

S0 52000-1:2017, 3.5.25]

renewable energy from renewable sources

energy who

EXAMPLE

se source is naturally renewed and does not run out

wind, solar, aerothermal, geothermal, ocean energy, hydropower, biomass, landfill gas, sewage
treatment plant gas and biogases.

© IS0 2023 - All rights reserved
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7

non-renewable energy
energy from non-renewable sources
energy from a source which is depleted by extraction

EXAMPLE 0il, natural gas, coal, uranium.

3.4

CO, emission coefficient
coefficient that describes the amount of CO, that is released from doing a certain activity

ANDL I

EX

Not
(e.g

Not
are

Not

Not
(e.g

[SO
moy
delg

3.5
ass

[SO

3.6
en

qu
3.7

n - £c 1 al . 1 £ 1 .
MIT LI DUTIIITg OIIT LUIHIT U TUCTTIT d TUT'IIdLC IS dIl TAAIITPIT Ul dpPpPITICdtlUILL.

methane). To be more precise it should be specified by adding “equivalent” (e.g. CO, eq).

2 to entry: In general, CO, emission coefficients from specific energy consumptior,(ISO 50001
uantified based on CO, emission factors for use of the energy.

3 to entry: CO, emission coefficients can differ by year.

methane).

[JRCE: ISO 52000-1:2017, 3.5.4, modified — "such as burningyone tonne of fuel in a furnac
red from the end of the definition to an EXAMPLE. The‘griginal Notes 1 and 2 to entry

ted. Note 3 to entry is now Note 1 to entry with a new.second sentence.]
pssment boundary
boundary where the delivered and exported energy carriers (3.2) are measured or calculate
URCE: ISO 52000-1:2017, 3.4.2, modified~— “energy” has been replaced by “energy carrie
rgy flow
tity of energy going from the energy source to the energy use
enhouse gas

gre
gas

that absorbs and emits radiation at specific wavelengths within the spectrum of infrare

emitted by the Earth's.surface, the atmosphere and clouds

Not

[SO
and|
ent

e 1 to entry: Gfeénhouse gas can have natural and anthropogenic origins.

anthropogenic” is simplified into “gas”. Notes 1 to 3 to entry have been deleted and a nej
'y was added.]

1 to entry: The CO, emission coefficient can also include the equivalent emissions of other@reénhouse gases

2018, 3.5.2)

4 to entry: The CO, emission coefficient can also include the equivalent€missions of other greenhouse gases

b" has been
have been

rs”.]

d radiation

JRCE: 1S0)14067:2018, 3.1.2.1, modified — “gaseous constituent of the atmosphere, both natural

v Note 1 to

3.8

biogenic carbon
carbon derived from biomass, but not fossilised

[SOURCE: ISO 14067:2018, 3.1.7.2, modified — "but not fossilised" has been added.]

3.9

fossil carbon
carbon that is contained in fossilized material

Note 1 to entry: Examples of fossilized material are coal, oil, natural gas and peat.

[SOURCE: ISO 14067:2018, 3.1.7.3]

©IS
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4 Symbols, subscripts and abbreviated terms

4.1 Symbols

For the purposes of this document, the symbols listed in Table 2 apply.

Table 2 includes symbols that are needed for overall consistency in the ISO 52000 series.

Table 2 — Symbols and units

Symbol Quantity Yrit

c coefficient various®
E energy in general b kWih
f factor (e.g. primary energy factor, ...) 24
H calorific value, net or gross (NCV or GCV), kW-h/kg
K CO, emission coefficient kg/(kW-h)
Q quantity of heat kW-h
n efficiency (factor) -2
£ expenditure factor -2

a  Coefficignts have dimensions; factors are dimensionless.

b Includinjg primary energy; Note that for heat the symbol Q and for auxiliary‘energy and work the symbol W is used

4.2 Subscripts
For the puiposes of this document, the subscripts listed_in Table 3 apply.

Table 3 includes subscripts that are needed for overall consistency in the ISO 52000 series.

Table3'— Subscripts

Subscript Term Subscript Term
co, CO, emission nren non-renewable
cr energy catrier
del delivered P primary energy
dis distribution nren non-renewable primary energy
el electricity pr produced
exp exported pv solar electricity (photovoltai¢)
gen generation ren renewable energy
ijk indexes tot total
in input we weighting
Is losses Out output

4.3 Abbreviated terms

For the purposes of this document, the abbreviated terms listed in Table 4 apply.

Table 4 — Abbreviated terms

Abbreviated term Term
CHP combined heat and power
EPB energy performance of buildings
GHG greenhouse gases

© IS0 2023 - All rights reserved
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Table 4 (continued)
Abbreviated term Term

GWP global warming potential
GCV gross calorific value
LCA live cycle analysis
NCV net calorific value
PEF primary energy factor

PV photovoltaic
RES renewables

General description of the methods and choices
Basic principles of the assessment methods
1 Primary energy factors (PEF)

1.1 Three fundamental types of PEF

each delivered or exported energy carrier, there are three PEFs (see Figure 1) related {
gy contents of the energy carrier, to be assessed:

Non-renewable PEF (fp.en)

The primary energy taken into account in the non-renewable PEF covers only non-renew:
flows (possibly including also, the non-rengwable energy overheads of delivery to the p
according to the LCA method, see 6.4.4) required to deliver one unit of energy of the rela
carrier to the building. Therefore, the'nen-renewable PEF can be less than one if the un
contains also renewable energy. It covers the whole non-renewable primary energy co
including those consumed by exploitation of the renewable sources when applicable.

Renewable PEF (fp.;.p)

The primary energy taken into account in the definition of renewable PEF covers only|
energy flows (possibly-including also, the renewable energy overheads of delivery to t
use, according to. the LCA method, see 6.4.4) required to deliver one unit of energy to t
per energy carrier. It covers all renewable primary energy including those consumn
exploitation-of the non-renewable sources (e.g. renewable energy used to produce el
drive an electric pump for pumping oil through a pipeline).

Total REF (fp.1)

The'total PEF is the sum of the non-renewable and renewable PEF.

o different

ible energy
pint of use,
ted energy
t of energy
nsumption,

renewable
he point of
he building
ed for the
bctricity to

1.2 PEF for delivered and exported energy

1.2.1 General

In accordance with ISO 52000-1, this document defines the PEF for delivered energy to the building
through the assessment boundary and the energy produced “on-site” and exported through the
assessment boundary.

© IS0 2023 - All rights reserved
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5.1.1.2.2 PEF for a delivered energy carrier cr

The PEF, f,,), for a delivered energy carrier cr from on-site, nearby or distant is defined as:

2 E ;
_ “j~wedel,j
fwe;del;cr - E (1)
del;cr
where
Eyedel is delivered energy, in kWh;
cr is the subscript representing the type of the energy carrier;
we is the subscript representing sequentially total, non-renewable or renewable attribufe;
j is the subscript accounting for different energy sources of same type, wej;which congurs
to produce the energy carrier.
A ' B G
4 6
2
N
1 K\
9
3
5 7
Key
A energysource 4  non-renewable infrastructure related energy (see also 6.4.4)
B  upstredm chain of energy)supply 5 renewable infrastructure related energy (see also 6.4.4)
C inside the assessment'boundary 6 non-renewable energy to extract, refine, convert and transport
1  total primary enéergy 7  renewable energy to extract, refine, convert and transport
2 non-refewable-primary energy 8 delivered non-renewable energy
3 renewaTble primary energy 9  delivered renewable energy

Figure 1 — PEFs for a two source (one non-renewable, the other renewable) energy carrier

5.1.1.2.3 PEF for an exported energy carrier cr

Energy that is produced on-site can be exported. In this case, ISO 52000-1:2017, 9.6.6 allows for either
a PEF representing the resources avoided by the external grid or a PEF representing the resources
used for producing the energy. The PEF for an exported energy carrier can be total, non-renewable or
renewable.

6 © IS0 2023 - All rights reserved
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1.3 Gross calorific value (GCV) and net calorific value (NCV)

The PEF can be expressed based on GCVs or NCVs.

5.1.

1.4 In-use phase or life cycle analysis (LCA)

The PEF may focus only on the in-use phase or take into account also the embedded energy used (LCA,

see

5.1.

6.4.4), for example to manufacture wind turbines.

2 CO, emission coefficient

The
(ind
bui

In H
ISO

applying the GWP100 characterisation factors for the GWP calculations.

Itis

LCA approach is used in EN 15978[Z] for the assessment of environmental impact$§ oIf buildings

luding climate change) during the life cycle of buildings (including operational\ene
dings).

N 15978 and EN 1580416l the LCA approach with GWP calculation rules have been al
14067131 and the European Commission Product Environmental Footprifit)(PEF) calcul

important that approaches in standards (and in regulations) are aligried in the construc

rgy use of

fgned with
htion rules

fion sector,

wh¢n they both use the LCA approach for CO, emissions (GWP) in‘order to direct the perfprmance of
buildings into the same direction, i.e. to mitigate climate change:

Thif document does not provide any GWP calculation rules butoffers a standard template tlat helps in
repprting the main methodological choices.

The CO, emission coefficient can also include the equiyalent emission of other greenhouse gases (GHG)
(e.gl methane, N,0). To be more precise, it should besspecified by adding “equivalent” (e.g. CQ, eq).

The emission factors shall be coherent with the(choice of referring to GCV or NCV.

In 4ccordance with ISO 52000-1, in this decument the CO, emission coefficients are appllied to the
enefgy delivered to the building or exported through the assessment boundary.

For
acC
coe
opt

5.1
Ene

eith
emi

5.1

the energy produced on-site and-which can be exported, ISO 52000-1:2017, 9.6.6 allow
D, emission coefficient représenting the resources avoided by the external grid or a CQ
[ficient representing the esources used for producing the energy. Subclause 6.3.4 dd
ons.

3 CO, emission.coefficient for an exported energy carrier cr

rgy that is pnoduced on-site can be exported. As for the PEF calculation, ISO 52000-1
er a CO, émission coefficient representing the resources avoided by the external gri
ssion coefficient representing the resources used for producing the energy:.

4~ Assessment boundary

5 for either
, emission
fines both

allows for
d or a CO,

To start the determination and reporting of PEF and CO, emission coefficient, the perimeter of the
assessment shall be set. It shall be clearly stated where the specific technical energy system ends (e.g.
“inside” - see hereafter) and where the assessment of the PEF and CO, emission coefficient starts (e.g.
“outside” - see hereafter).

The assessment boundary is the boundary where the delivered and exported energy are measured
or calculated to assess the building energy performance. The assessment boundary is also the limit
between the energy use (needs) and the energy supply. In ISO 52000-1, the assessment boundary
delimitates two systems:

— “inside” the assessment boundary where the energy losses and auxiliary energy are taken into
accountexplicitly as energy amounts. However, inISO 52000-1, CO, emissions are not explicitly taken
into account inside the assessment boundary. Therefore, the CO, emissions factors of combustible
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energy vectors include the CO, emissions of a perfect combustion process. The real efficiency is
calculated inside the assessment boundary.

“outside” the assessment boundary where the energy losses and auxiliary energy necessary to
deliver one unit of the energy carrier to the building are taken into account in the PEFs per energy
carrier. The PEF of delivered energy carriers shall only take into account losses and auxiliary related
to the energy carrier. Otherwise, the PEF and CO, emission coefficient could not be applied in a

coherent way to all buildings.

Therefore, the placement of the assessment boundary is important to clearly define what to take into
account in the PEF and the CO, emission coefficient. Examples on possible placements of the assessment

boundary gre provided in Annex B.
NOTE In 1ISO 52000-1:2017, 9.5.1, the assessment boundary is defined as the output of activeselar,

or water enfergy systems. By convention, no primary energy losses are counted beyond this boundaty for
upstream energy flow.

5.1.5 Orjgin of delivered energies

The delivefed energies are classified according to the following source perimeters:
— on-sitq;
— nearby;
— distant.
Refer to ISP 52000-1:2017, 9.5.1 for a complete description ofthe origin of delivered energies.

These perimeters refer to the production site localisation and do not necessarily coincide with
geographidal perimeter.

The conceit of on-site, nearby and distant is schématically shown in Figure 2. A similar figure can be

made for the gas grid.

ind
the

the
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PV, thermal solar

S1 |thermally conditioned space

S2 [space outside thermal envelope wind
a | Assessment boundary (use energy balance). boiler room
b [Perimeter: on-site. heat pump

¢ |Perimeter: nearby. district heating/cooling

QN U1 e WO N

d  |Perimeter: distant. substation (low/medium voltage and possible jtorage)

Figure 2 — Example of a scheme-of the concept of assessment boundary and origin of|delivered
energy

PEH and CO, emission coefficients are defined for each energy flow delivered or exported through the
ass¢ssment boundaryyeonsidering the origin for delivered and the destination for exported ¢nergy.

5.1)/6 Accounting methods

5.1)6.1 _General

The dssessment of the PEF and CO, emission coefficient for an energy carrier can be done by}

— following the reverse energy flow (from the building to the primary energy source);
— aglobal evaluation (inventory of primary energy inputs in the geographical perimeter).

Both approaches should lead to the same results notwithstanding calculation or inventory
approximations.

The selection of the approach mainly depends on the kind of data available. It can also depend on the
size of the geographical perimeter and the interconnection between the energy sources in case of multi-
source energy carriers.

©1S0 2023 - All rights reserved 9
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Additional methodologies are provided to allocate the input energy carriers to the delivered energy
carrier and to the output energy carriers for:

— multi energy input system for a delivered energy carrier;
— multi energy output system.

NOTE At this stage, the treatment of multi-output systems where one or more outputs are not an energy
carrier (for example, if it is a chemical feedstock or non-energy material) is not explicitly taken into account.

Each energy carrier is connected to a building through a network of wires, pipes)‘trucks and sHips.
If the energy flow of an energy carrier from the energy source to the building\{s ‘well defined, then
the calculation procedure may go backward (with respect to energy flow direction), starting by a linit
of delivered energy to the building and gathering information upstream related to primary engrgy
consumptipn and CO, emissions. Throughout this calculation, several choices shall be made.

In the enellgy operational flow of each energy carrier, several compgneénts can be distinguished in|the
energy network: extraction, conversion and transport. Not all energy carriers can have all compongnts
in the network (e.g. conversion).

Identify for each network component the:

— energy inputs;

— auxiligry energy consumption;

— mass lpsses impacting global warming or the energy content (e.g. leakage), or both;
— thermal losses;

— energy output.

All the prirhary energy consumption, with a distinction between renewable and non-renewable prinjary
energy use, and CO, emissionsyare added up.

NOTE IIn some cases, GOy emissions taken into account for an energy carrier are determined by the en¢rgy
carrier itselff rather than the specific transformation process (e.g. combustion of gas within the building).

For additignal explanation and reporting, see C.1.

5.1.6.3 Ipventory approach — Global evaluation — Production

In case of multiple source energy carriers (e.g. electricity), large, centralised network (e.g. gas network)
or energy carriers that are not provided by a network (e.g. heating oil), it may not be possible to follow
the reverse energy flow. But it is possible that the input primary energy to the geographical perimeter
is available.

In such cases, a global evaluation approach can be used to calculate PEF and CO, emission coefficients.
The inventories of all primary energy inputs and CO, emissions occurring within the geographical
perimeter can be used. In addition, an LCA approach (see 6.4.4) can also be used to take into account
primary energy consumption and CO, emissions occurring outside the geographical perimeter related
to the different considered energy carriers.

10 © IS0 2023 - All rights reserved
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5.2 Short description of the choices

To limit the assessment methods (e.g. input data, perimeter), various choices need to be made. For each
choice, a set of options is defined (see Clause 6) to facilitate the reporting of the choices and to make the
content of PEF and CO, emission coefficients more transparent.

Annex A shall be used as a template to specify the choices made allowing the calculation of PEF and CO,
emission coefficient of each energy carrier.

The choices to be made in the assessment of PEF and CO, emission coefficients are resumed hereafter
and structured in the following main categories:

a) |[Choices related to the perimeter of the assessment:

— geographical perimeter which defines the boundaries within which PEF and C(, emission
coefficients apply.

b) [Choices related to calculation conventions:

— time resolution;

— sources of the data used;

— NCVs or GCVs.

c) |Choices related to the data:

— energy sources to be considered (available energy sources);
— type of CO, emission coefficients;

— GHG taken into account, time horizon for the GWP;

— biogenic carbon;

— conventions related to energy.conversion;

— conventions for PEF reldted to exported energy.

d) |Choices related to the aSsessment methodologies:

— energy exchanges'with other geographical perimeters;
— calculatiomapproaches for multisource generation mix;
— allocatien of multi energy output system;

— lifecycle analysis (LCA).

6 s cdiff trof i Hto-PEF Tt €05 emissi ffict

6.1 Choices related to the perimeter — Geographical perimeter
The geographical perimeter is the perimeter of the energy use to which:

— aPEF and a CO, emission coefficient are applicable;

— the related data is used for its calculation.

The geographical perimeter may be different from the perimeter for the energy production.

©1S0 2023 - All rights reserved 11
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Each energy carrier can have its own geographical perimeter. For example, a biomass source can be
evaluated at a local perimeter, while a nuclear power plant distant energy carrier can be evaluated at a
national scale.

The option

s available are:

— Option 1: International (specify the borders taken into account, e.g. political, geographic);

— Option 2: National (country, without overseas regions if applicable);

— Option 3: Regional (sub national level);

— Option

— Option

6.2 Chot

4: Local (nearby);
5: Other.

ces related to calculation conventions

6.2.1 Time resolution

The time r
The differe
— Option
— Option
— Option
— Option

The PEF ai
period wit

If the calcy

psolution is the time period of the outputs (i.e. the PEF and CO, coefficient).
nt options are:

1: Hourly;

2: Monthly;

3: Annual;

4: Other.

nd CO, emission coefficient can be provided at an hourly, monthly, annual or other ouf
h respect of the availability of input data.

added up until the interval of the time résolution is reached. These data are then used for the calcula

for energy

If the time

and CO, emissions.

added up until the calculation‘interval is reached.

6.2.2 So

irces (timehorizon) of the data used

For each energy carrier, the type of data source shall be chosen between the following options:

— Option

1: Real historic, when real data are used;

— Optio

2.0 lotod losat oo 1 dada £ laosalod 1 | et 4 H pa |
4. OHNITUIAITU IIISTUTIC, WIITIT Udid TTUITN d UCATLUIAUTUIT UdSTU UIT PJdS Tt STUUALIUILS 15 USTU,

— Option 3: Forward looking, when data from simulation on forward-looking situations is used;

— Option 4: Other.

put

lation interval of the input data-is smaller than the time resolution, the input data shalll be
Fion

resolution of the input data is smaller than the calculation interval, the input data shall be

For each energy carrier, the range of years used shall be specified (and the source of data should be

indicated).

NOTE A too frequent update of the PEF and CO, emission coefficients values can make comparisons more
difficult; however, it can result in the observation of the possibly rapid evolution (technological or economical) of
an energy carrier.

12
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3 Net calorific value (NCV) or gross calorific value (GCV)

The delivered energy and the related PEF can be expressed based on GCV or NCV. The choice between
net and gross caloric value shall be maintained for the energy performance assessment of all systems

and

the PEFs of all energy carriers without mixing net and gross values.

The choice related to NCV or GCV influences the denominator of the ratio related to the PEF or CO,
emission coefficients. For example, depending on the choice, the kWh included in 1 m3 of gas will not be

the
The

same.

following choices should be made. The choices shall be the same for all fuels:

6.3

6.3

Acc
of t
grid

Thd
and|

(coynting for self-consumption and in the general grid) should be avoided. This can be e

ene

Exp
PEH

NO'I
The

Opt

Option 1: NCV;
Option 2: GCV.

Choices related to the data

1 Energy sources to be considered (available energy sources)

prding to ISO 52000-1, on-site produced energy can be taken intg.acCount in the energy pd
he building as self-consumption. In that case, this energy produced is not available for {
outside the assessment boundary.

refore, the self-consumed on-site production should not*be included in the calculation
CO, emission coefficient of the general grid as paxtoof energy production. This doub

gy dedicated to specific communities as well.

orted energy, even if already valorised in:thie building energy performance, can be cou

E This can provide a double benefitto exported on-site energy generation.

following options should be reperted:

Option 1: Include all energy-sources per energy carrier in the geographical perimeter x;
Option 2: Exclude selfzconsumed on-site energy generation;

Option 3: Excludé\energy per energy carrier covered by dedicated delivery contracts of
not available forthe general grid;

Option 4: Other.

ion 2and 3 are not mutually exclusive.

and CO, emission coefficient of the energy carrier, because the energy source is available.

rformance
he general

of the PEF
e counting
tended to

hted in the

otherwise

6.3!

6.3.

2 — Type of CO, emission coefficients

2.1 General

These choices apply to CO, emission coefficient only.

It aims to clarify what is included and not included in the CO, emissions.

Two choices are defined:

©IS

GHG considered and the time horizon considered for each GHG (see 6.3.2.2);

Biogenic carbon (see 6.3.2.3).

02023 - All rights reserved
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6.3.2.2 Greenhouse gases (GHG) taken into account and time horizon for GWP

The greenhouse gas emission coefficient shall be expressed in kg of CO, equivalent per kWh. It may also
include the equivalent emissions of other greenhouse gas emissions, e.g. methane, nitrous oxide. The

conversion

factors shall be coherent with the choice of referring to GVC or NCV.

The GWP of each GHG depends on the time horizon. The time horizon influences the results, especially
for energy carriers that emit other GHG than CO, (e.g. CH,, N,0), because the CO, is the reference gas.

CO,, by definition, has a GWP of 1 regardless of the time horizon used, as it is the reference gas. CO,

remains in

the climate system for a very long time (thousands of years).

Other GH(
absorption
decade in 4

For this ca
— Option
Only C
Option
All GH

indicat
GWP.

can have a shorter lifetime. The net effect of the shorter lifetime and higher-ens
is reflected in the GWP. As an example, CH, remains in the climate system only abo
verage. But CH, absorbs much more energy than CO,.

egory, the possible choices are:

1: CO, only.
D, (fossil or biogenic) is considered, other GHG are excluded;
2: CO, equivalent (all GHG), GWP for 20 years.

G as defined by Intergovernmental Panel on Climate Change (IPCC) are considered.
or corresponds to the weighted sum of the mass of all GHG multiplied by their respec

The time horizon for GWP is set to 20 years;

Option
Option

6.3.2.3 H

Biogenic c
emissions)
or the degf

Even if thg

3: CO, equivalent (all GHG), GWP for 100 years;
4: Other.

iogenic carbon

hirbon emissions correspondito the combustion (CO, emissions) or the degradation (
of biomass products, whereas fossil carbon emissions correspond to the combustion ((
adation or leaks (CH,), orjthe transformation of fossil products (e.g. cracking).

bre is no physical @ifference between the molecules (fossil or biogenic) there is a m

difference
years for

regarding the évaluation of their respective impacts on climate change. It takes a

rgy
It a

The
tive

CH,
0,)

hjor
few

mospheric cdxbon to be absorbed by the biosphere (e.g. forest, algae). Therefore, it can be
considered that biogenic CO, is compensated by sequestrated CO, of the related biomass. This is
the case fof fossil carbon where it takes millions of years to be absorbed by fossil reservoirs. That i
reason why the tWo*carbon emissions may be treated differently.

The possibjeZoptions are:

not
the

Option 1: Carbon neutrality is applied.

All biogenic CO, emissions are compensated by the equivalent amount of CO, sequestrated. Biogenic
CH, is accounted for;

Option 2: Biogenic CO, and biogenic CH, emitted are accounted.

Biogenic CO, stored by biomass is not accounted for;

Fossil carb

14

Option 3: Other.

on CO, emissions to the atmosphere are always counted.

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=9267061fd45787b5ee5f858233859c4f

IS0 52000-3:2023(E)

6.3.3 Conventions related to energy conversion

In this subclause, “conversion” refers to the process of transforming an input energy carrier (in the
sense of the energy flow) into a different output energy carrier in the energy chain, both located outside
the assessment boundary (e.g. electrical power plant, power to gas and gas to power, H, generation,
cracking).

The conventions related to each conversion process shall be made transparent.

Different conventions exist to characterize the conversion between the input source (in the sense of
energy flow) and the energy output.

The choices related to the conversion conventions are the following:
— |Option 1: Zero equivalent convention.

This convention excludes any renewable primary energy consumption for\the produdtion of the
energy carrier. Only the non-renewable energy is accounted. Option 1 applies only to energy from
renewable sources (combustible and non-combustible);

To be coherent with this document, the zero equivalent conventioh,#2l requires that the following
convention in this document is also chosen: Non-renewable primary energy factor fp. ;.4 = 0.

— |Option 2: Direct equivalent convention.

The convention is to take into account an efficiency of 100 % (74, = 1). No losses are|taken into
account for these types of energy conversion;

Option 2 can be chosen when the energy contentof the input fuel (energy carrier):
— is difficult to estimate;

— isconsidered as notrelevant, e.g. hecause the energy source will be available for use jn any case;
— to underline the climate changé benefit of the energy carrier;
— |Option 3: Technical conversion efficiencies convention.

The conversion uses the(efficiency of the technologies to determine the energy input fo generate
one kWh of useful energy output (ngen #1);

EXAMPLE Conversion efficiency of electricity coming from an energy source 1g,, = 0,33; fpt, = 3.
— |Option 4: Physioal energy content (primary energy) convention.

The first-energy (downstream) for which multiple uses are possible (e.g. the electricity produced
by PV.pantels) is defined as “primary energy”;

— | Option 5: Other.

The options can be different when applied to different energy carriers.

For additional explanation and reporting see C.3.

6.3.4 Conventions for PEF related to exported energy

The aim of this option is to clarify which method has been chosen to calculate the content of the PEF
and CO, emission coefficient by the following options:

— Option 1: Resources used to produce the exported energy carrier;
— Option 2: Resources avoided by the external grid due to export of the energy carrier;

— Option 3: Other.
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6.4 Choices related to the assessment methodologies

6.4.1 Energy exchanges with other geographical perimeters

Exchanges are imported or exported energy between the assessment boundary and other geographical
perimeters.

It can happen that the calculation of PEF and CO, emission coefficient are mainly based on data related
to the production of energy, rather than on the demand of energy, for reasons of data availability. But
the PEF and CO, emlsswn of a national production is not strlctly speaking the PEF and CO, emission of

Data can then be corrected by taking into account the imported and exported energy per cagrier with
their assodiated PEF and the CO, emission coefficients or by using net energy exchanges by| sélecfing

the associdted PEF and the CO, emission coefficients accordingly.

If the energy carrier exchange, for a specific geographical perimeter and energy carriet, is considgred
not signifidant, it is possible to ignore such energy exchange and to consider only thelenergy flow infide

that geogrgphical perimeter.

The PEF arjd CO, emission factors shall be calculated according to one of the following options:

16

Option 1: Ignoring exchanges with other geographical perimeters

Only cpnsidering the energy flow within the geographical perimeter and ignoring the excharnges
with ofher geographical perimeters through the borders.

Option 2: Net exchanges with other geographical perimeters
Considering the net energy exchanges with other geographical perimeters.

The ngt exchanges equal the total of imports minus total of exports.

“Net” means that the imported energy is withdrawn from the exported energy in the considdred
time re¢solution or vice versa. Net energy exports and net imports are multiplied with the related
PEF and COZ2 coefficients.

When mports and exports occur simultaneously with other geographical perimeters, energy|can
transif across a geographical perimeter, without being used for demand within this geograpHhical
perimgter. This applies in-particular where networks within the geographical perimeter are ell
developed. Energy transits-Should not be taken in consideration within the geographical perimgter.
Energy transit is neutralized by this option.

Optior] 3: Gross eXeltanges with other geographical perimeters

Considering _energy exchanges with other geographical perimeters, by taking into account|the
excharnges\with different associated PEF and CO, emission coefficients calculated over all|the
borders‘between the geographical perimeter considered and other geographical perimeters in|the
considered time resolution. Imported and exported energy sources are weighted by the related
PEFs and CO, emission coefficients;

NOTE1 When energy imports and exports occur simultaneously with other geographical perimeters,
it is possible that some or all imports can be used for demand within the geographical perimeter, and
some inland production is simultaneously exported. This applies in particular where networks within the
geographical perimeter are not well developed. In this option, all imports and all exports are considered
separately. It means that all energy imports are used for demand within the geographical perimeter, and all
energy exports are considered as coming from inland production.

Option 4: Other.

The exchanges can be calculated at various time resolutions.
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NOTE 2

If an imported energy (e.g. gas) is transformed (e.g. into electricity) within the geographical

perimeter, then this imported energy is usually taken into account inside the geographical perimeter as a

use related to that imported energy.

additional explanation and reporting see C.4.
2 Calculation approaches for multisource generation mix

2.1 General

a ]nrop network where several different energy squrces rncnnnd toan energy demand. (.

fmulti-plant

gen
the

The

delivered or exported energy, energy use).

Thd

Thd

6.4

The
env

Thd
all

pri
ene

Sys

factors of an energy carrier that is a mix of different resources or processes, with a chang

bald

6.4
Hen
EXA

The
ord

h

eratlon e.g. for electricity, district heating) there are dlfferent calculation approaches to)
CO, emission coefficient and the PEF by weighting the contribution of the differentenerg

calculation approach needs to be associated to the different parameters (&g. ener

possible choices available are:
Option 1: Average calculation approach;
Option 2: Other (e.g. marginal; specify approach and scientific ertechnical reference).

option chosen may be different for energy delivered or exported by a building.

2.2 Average calculation approach

average calculation approach is the most.,Commonly used to determine the e
ironmental performance of buildings.

average factor or coefficient reflects the\average emission and primary energy cons

ary energy consumption and CO, emissions of all plants are added up and divided b
gy delivered by all generations,

ince (e.g. availability of tenewable energies, hourly load curves).

2.3 Other approaches (e.g. marginal)
eafter only oneother approach is described, but others are possible, and shall be describ
MPLE Marginal calculation approaches.

se approaches are used in specific actions and aim to measure the impact of a change in
emand. A marginal factor (PEF or CO, emission coefficient) calculated in a specific contej

determine
y sources.

gy carrier,

hergy and

imption of

ants delivering energy (directly or indirectly) to the building over a specified period of time. The

y the total

fem average values can be_time varying (e.g. hourly) to more precisely reflect the tije-varying

ing energy

bd if used.

production
(t (e.g. fora

spe

L 1 — 1 — R | 1.1 1 + h IR B +1 ; +
CITIC PTOUUCLIUIT HITOUC 45 COZCIICT ALIUIT) STTOUIU TTOU DE CXLI dPUIdLCU LU dIly OLIICT CUIILCXL.

The marginal approach considers that if the energy demand is reduced (or increased), not all generation
units (plants) are affected equally. Some approaches assume that the operation of “base load” plants
may be unchanged and only the “peak load” plants may be affected by the change. To identify the
priority in the energy production, a priority order needs to be defined reflecting the switch-on/switch-
off of the different plants.

The marginal factor or coefficient considers only generation units that are affected (e.g. switched on,
switched off, displaced) by the changes in energy demand (e.g. heating use) or production (e.g. exported
energy by a building).
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In addition, a distinction can be made between a short-term marginal factor and a long-term one.

— The short-term marginal factor corresponds to the change in CO, emissions or primary energy
consumption relating to a unit change, where there is assumed to be no structural change in the
energy production system being analysed.

Where the change in demand can lead to a structural change in the energy production system (the

production system evolves in coordination with changes in demand), a long-term marginal factor
should be developed. The long-term marginal factor can be defined as the change in CO, emissions
or primary energy consumption from a system due to a change in demand, however taking into
account both the structural change in that system and the operation of the system, due exclusively

to the

As there ar
be specifie

6.4.3 Allocation of multi energy output system

Multi-outp
electricity
same geog

To assess {
electricity
options for

— Option
Option
Option
Option
Option
Option
Option

Option

The data spurces shall bésmentioned in the reference documents.

In trigenen

rhanges in demand.

e several possible marginal calculation approaches, the scientific or technical reference s
d.

Lt generation systems such as cogeneration units or trigeneration ef heating, cooling
deliver more than one energy carrier. The output energy carriers-can be delivered to
Faphical perimeter or exported to another geographical perimeter:

he PEF and the CO, emission coefficient, the following opfions can be made. For heat
from CHP units, the calculation rules and options are/described in EN 15316-4-5.[5]
cogenerated heat are:

1: Power bonus;

2: Power loss simple;

3: Power loss;

4: Power loss ref;

5: Carnot;

6: Alternative production;
7: Residual heat;

8: Other.

ation systems, cogenerated heat is converted to cold. The assessment of this cold in dist

hall

and
the

and
The

rict

cooling sydtems also*follows the rules in EN 15316-4-5[3] as well as cold from free cooling, compresgion
chillers angl heatpumps.

For additignal nvp]anafinn and rnpnrﬁng related to the allocation of mn]fi-nnnrgy inpnf cycfnmc, see
C.5.

For additional explanation and reporting related to the allocation of multi-energy output systems, see

C.6.

6.4.4 Life cycle method

In addition to the methods described above, which focus on the in-use phase, the LCA approach may be
used to calculate the PEF and the CO, emission factor (see EN 15804 and BP X30-323).

This type of approach considers all the processes occurring across the supply chains needed to
produce 1 kWh of delivered energy. It is a method that sums up all resource and energy consumption
and all emissions that happen in each process involved. A process, as defined in ISO 14044, is a set of
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interrelated or interacting activities that transforms inputs into outputs. The LCA approach describes
complex models such as networks of interrelated processes.

The purpose of this document is not to explain how to perform an LCA. There are many ways to describe
processes that are considered and or omitted in the assessment. Figure 3 shows the basic structure of
the LCA approach of an energy carrier and some of the topics related to a full LCA (option 1). If only
some, but not all, of these topics are included in the LCA, it is a partial LCA (option 3).

(PJLPJ[P][P] 1

[PTLP]LP]
O A — -

(PJLP][P][P]
I T B

; 2
| 3 -
[ S —— | “E’E‘"
{IPIIPIIPIIPI 4 )
B e p—
IR\
(P][P][P][P] | 5 |
i A i 1
(P][P][P][P] L——
A A A [
Key
1 |production or conversion 3  networks inside the geographical 5  geographical perjmeter
processes outside the geographical perimeter (infrastructure and
perimeter (imports) losses)
2 |production or conversion 4~ 1kWh of energy delivered atthe T  transformation pfocess
processes inside the geographical assessment boundary inside the buildirlg

perimeter (imports)
P process

Figure 3 — Basic structure of the LCA approach of an energy carrier

To gssess the-PEF and the CO, emission coefficient, the following options can be chosen:

— |Option1: No LCA;

— | Option 2: Full LCA;

— Option 3: Other (e.g. partial LCA).

The chosen option should be the same for all energy carriers (for the PEF and for the CO, emission
coefficient) for consistency and comparability purposes.

If an LCA approach has been chosen for the energy carrier (PEF and CO,), then the same approach
should be chosen also inside the assessment boundary.
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Annex A
(normative)

Template for reporting the choices in the calculation of PEF and
CO, emission coefficient

A1l Replorting template for choices per energy carrier

When the ¢hoice of “Other” is made, it shall be explicitly described in the reference documerit.

NOTE ther layouts, including spreadsheets, can be used for reporting. Only the cdntent (choice$) is
normative.
Reference document (document describing the quantification 05{@ and CO,)

(ref)

Energy carrier fP;nren fP;ren fP;tot KCOZ

Choices related to the perimeg@f the assessment (6.1)
Name of geographical area:
Geographical | [ |International | [ |National O |Regional O |Local O |Other
Perimeter
Choicesg&l&fed to calculation conventions (6.2)
Period copsidered for calculation:
Time resglution | O |Hourly O |Monthly O |Annual O |Other
Data sourjce O |Real O |Simulated O |Forward looking O |Other
historic historic
Net or Gross 01 [Net O |Gross
Calorific Yalue calorific value calorific value
Choices related to data (6.3)

Available O |include all O [exclude self- O |exclude dedicated delivery | |Other
energy energy consumed on- contracts
sources sources site generation
GHG O {CO, only O |CO, equivalent | OO |CO, equivalent O |Other
EOA 20 years 100 years
Biogenic O |carbon neutrality O |biogenic CO,, CH, account- | |Other
carbon ed
20
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Conventions Zero O |Direct O |Technical | |Physical Other
energy equivalent equivalent efficiencies energy
conversion content
[fP;nren = 0) (fP;we = 1)
Conventions resources used to produce O |resources avoided Other
PEF export-
ed energies
(;heiees Felated te the assessment metheds ‘6 A)
=7
Energy Ignoring O |Netexchang-| [ |Grossexchanges O |Other
ex¢hanges exchang- es
es
Multisource Average O |Other (e.g. marginal)
gemeration calculation approach specify approachjand technicgl refer-
ence
Multi ener- Power |O|Power |O|{Power |U|Power |O|Carnot |l O|Resid. || |Other
gy putput bonus loss loss loss Alter. heat
syqytem simple ref Prod.
Life cycle no LCA O |[fall LCA O |Other
analysis
(L¢A)
©1S0 2023 - All rights reserved 21
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Figure B.1

Annex B
(informative)

Examples of assessment boundaries

illustrates where the assessment boundary can be placed related to a solar collector.

— EXAM
Assessmen

The assess
it is placed
Figure B.1'
solar pane

to transfor]
6.3.3 “Cony

Key
inciden|

capturg

PLE 1 For solar heat
t boundary placed at the incident solar irradiation (“1” in Figure B.1):

ment boundary can be placed at the primary energy source (the incident solaririadiatior
on other places (e.g. the captured solar radiation "2" in Figure B.1 or the panel output "
), it is including one or more building specific technical systems becausethe efficiency of
(e.g. characteristics of the panel surface reflected incident solar irradiation, the efficig
m the captured solar irradiation to electricity at the panel output)ds.panel specific. (See
rentions related to energy conversion”).

t solar radiation
d solarsadiation
Ltput

1
2
3  panelo
4

). If
B in
the
ncy
hlso

thermal solar output

Figure B.1 — Example of assessment boundary related to thermal solar energy carrier

Assessment boundary placed at panel output (“option 3” in Figure B.1):

In that case, it is considered that for active solar, wind or water energy systems, the incident solar
irradiation on solar panels or the kinetic energy of wind or water is not part of the energy balance of the
building and that the efficiency of all panels is 100 % (“Direct equivalent”, see also 6.3.3, “Conventions
related to energy conversion”).

— EXAMPLE 2 For PV

The incident solar irradiation is 10 kWh.

22
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The produced electricity is 2 kWh.

Very often, the assessment boundary is placed at option 2 in Figure B.1 (default option in ISO 52000-1).
Therefore, only the 2 kWh of produced electricity are counted and multiplied by a PEF of 1 (tot, ren) or
0 (nren). The incident solar irradiation is not counted. But “physically” 10 kWh of the energy source is
used.

This approach does not consider the real efficiency of the PV panel.

NOTE In 6.3.3, “Conventions related to energy conversion”, this approach is also called “direct equivalent”
approach.
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Annex C
(informative)

Additional explanation and reporting

C.1 General

The scope pf this document is not to report data and give procedures to calculate PEF and CO,emisgion
coefficienty, but to report the main methodological choices. To come to a more quantified, cominon
reporting 4cheme, this Annex provides informative examples of more detailed reporting.

C.2 Calqulation approach — Reverse energy flows by energy carrier (example
related tp 5.1.6.2)

Figure C.1 [illustrates a decomposition of a simplified network feed only b$x one conversion compoment
and a distrfibution component.

2 6
4 7
B - C
5

Key
A generation 2 fP;ren:pr:el = 1/” 6 fP;ren:del:el =fP;ren:pr:el / Ndis = 1/(ndis)
B distribytion 3 Qis=Eprenin (1-1/1) 7 Egepel
C  buildinps 4 Eja
1 EP;ren;in 5 le,dis = Epr;el (1—1/?])

c1 Cixnnlfind natwarals
AP = TR PTIIIICaICTWOTIc

Assuming 7 is the overall conversion efficiency, the PEF for the produced energy carrier is just 1/n.

For the distribution component, the primary energy overhead that has to be accounted for is due to the
distribution losses plus some self-consumption for auxiliaries. Assuming n;, is the overall distribution
efficiency, accounting for all losses and self-consumption, the PEF for the delivered energy carrier to the
final user, the building, is just the production PEF multiplied by the distribution PEF.

The PEF can be determined by counting the absolute values of all overheads or by determining the
efficiencies.
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In that case the PEF for delivered energy carriers, f,..4c), IS given by the reciprocal of the product of the
overall efficiency n; of each component}, i.e.:

1

1,er

fwe;del;cr = (C.l)

where

we is the subscript as placeholder for, sequentially, non-renewable or renewable attribute;

cr isthe thcrripf dpcr‘rihing the energy carrier:

Jj is the index for the component.
The PEF for delivered energy carriers can also be calculated with absolute values.

Refgrence documents should provide additional transparency to the assessment of PEF and CO,
emilssion coefficient. Reporting should be as shown in Table C.1:

Table C.1 — Reporting related to the energy flowapproach

Network component Efficiency Comments / data source
e.g. distribution Ndis
e.g. conversion Ngen
other

Thd data sources should all be mentioned in the reféfénce documents.

C.3] Conventions related to energy conversion (example related to 6.3.3)

C.3}1 Example of possible PEF values for power generation

Table C.2 provides an example of possible PEF values for power generation based on the cpnventions
desfribed in 6.3.3.

Mosgt of the values mentioned in Table C.2 are conventional values based on the selected opfions. Even
the|technical conversion efficiencies can be conventional, but they can also be calculated wi{th regards
to the real process.

These values are-frelated to the conversion process and therefore do not explicitly make theg difference
beteen energy from non-renewable sources (nren), from renewable sources (ren) and tot,|even if the
coupting of remewables and non-renewables are expressed by the options.

Table C.2 — Example of possible PEF values for power generation,

Option 1 Option 2 Option 3 Option 4
Zero equivalent Direct equivalent Technical conversion Physical energy
efficiencies content
Hydro, Wind 0 1 a 1
Solar, PV 0 1 a 1
Geothermal 0 1 a Real values
Biomass 0 - Real values Real values
Nuclear - 1 Real values Real values
Fossil - - Real values Real values
a Technical conversion efficiency are also available for these technologies but are not mentioned in the Fraunhofer
annual report (2016) [121,

© IS0 2023 - All rights reserved
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C.3.2 Efficiency of conversion processes

C3.21 G

eneral consideration

This subclause is relevant for PEFs only.

The efficiency of the conversion process is part of the whole calculation process of the PEF and can be
structured according to the following simplified formula. In this subclause, only the conversion process
is considered. If the entire supply chain is taken into account, LCA based approaches can be used (see

6.4.4).

PEF,, -

The conver

77gen -

gen
where

Ngen
gen
out
E.

m

A primary
input:

where

fe
E

out

EP;in

sion process can be characterized by its efficiency 1, or as an expenditure factor's.
EOut (
Ein

[Ein (
EOllt

- PEF in, cr /ngen

is the efficiency of the conversion process;

is the expenditure factor of the conversion process;

is the energy output of the conversion process, in kWh;
is the energy input to the conversion precess, in KkWh.

energy factor fp is an expenditure factor that is calculated with primary energy as eng

;in

but

is the primary energy factor of the conversion process;
is the edergy output of the system;

is the' primary energy input to the conversion process.

C.2)

.3)

rgy

In 6.3.3 th

S OpUIONS fOT the CONVETSIoN Of eNergy CarTiers are aescribed foraccourting the conversion,

e.g. for electricity from nuclear energy, for non-combustible renewables, such as wind, solar, hydro, as

well as for

combustible renewables (e.g. wood).

The different methods are applied by various different organisations (e.g. International Energy Agency,

Eurostat).

The option

26

s described in 6.3.3 are explained depending on the fuels in C.3.2.2, C.3.2.3 and C.3.2.4:

Fossil fuels (i.e. oil);
Renewables (non-combustible RES, and combustible RES);

Non-combustible non-renewable fuels (i.e. nuclear).
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If, in the different choices, the LCA approach related to the entire supply chain is chosen, not only the
primary energy of the fuel consumption, but also all other primary energy flows used to deliver one
unit of energy to the building (e.g. losses and infrastructure) shall be taken into account.

C.3.

2.2 Fossil fuel
Technical conversion efficiency convention (Option 3)

— PEF input fuel =1;

13 as technical conversion efficiency convention (Option 3).

if subclause is relevant for PEFs only.

—  Noen = from >0 to <1.

ase of combustible fuel, heat and electricity E;, and E; can also be determined, for ¢
[gy meters. Ty, can then be calculated. The result ranges from 0 < 7,51 and is de

2.3 Renewable energy (RES)

e entire supply chain is taken into account, LCA-based approaches can be used in additid
Zero equivalent convention (Option 1)

— PEF input fuel = 0. The “Zero equivalent:method” sets the PEF for electricity
combustible RES to 0;

Ngen = NOtTelevant;
Ep..; =0. By this convention, the primary energy input to the conversion devices is matl

set to zero. It is designated in 6.3:3 as Zero equivalent convention. The “Zero equivale
accounts no primary energy.at all for the use of RES in electricity generation.

Direct equivalent convention (Option 2)
— PEF input fuel =(1)“Direct equivalent method” sets the PEF of RES to 1;

Ngen =1, ieans that the conversion process has no losses by convention. It is de

6.3.3 asDirect equivalent convention.
Technical conversion efficiency method (Option 3)

—APEF input fuel = 1. The “Technical conversion efficiency method” defines the

arding fossil fuels, technical efficiencies of the conversion technologies are used to ca]lculate the

xample, by
bignated in

from non-

lematically
ht method”

bignated in

PEF of the

(renewable) fuel as 1;

©IS

77gen
energy demand to generate one kWh of electricity.

Physical energy content convention (Option 4)
— PEF input fuel = 1;

Ngen = depending on the energy carrier.

02023 - All rights reserved

= real, uses the conversion efficiencies of the technologies to determine the primary
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The “Physical energy content method” is used by Eurostat. The general principle of this method is that
the primary energy form should be the first energy form in the production process which is used for
various energy purposes.

energy content based on NCV.

For products that are not directly combustible, the application of this principle leads to

— the choice of heat as the primary energy form for nuclear, geothermal and solar thermal;

th

For directly combustible energy products (e.g. coal, crude oil, natural gas, biomass, waste) it is their

In case of
heat is not
Eurostat):

10 % fi

50 % fi

In cases w|
equivalent

If only the
materials §
the differe

Los £ .l a3 ot £l 3 £ £, 1 Dy |
FCTTOTCCUT CTICCTITCTIC y  a S tICPTTIITaT y CIICT gy TUTTIT TUT-SUTAT T Vv, Vv IITOY

blectricity and heat generated from geothermal energy, if the actual amount of geother
known, the primary energy equivalent is calculated assuming an efficiency .of,(Sou

br electricity production (fp e, = 10);
pr derived heat production (fp e, = 2).

hen the amount of heat produced in the nuclear reactor is not kKnewn, the primary eng
is calculated from the electricity generation by assuming an efficiency of 33 % (fp.jren =

in-use phase of the conversion devices is considered-and the energy embedded in
nd the energy for the construction and the deconstruction is not part of the PEF (No L
nt conventions result in the values shown in Table C.3:

Table C.3 — Resulting values for an energy carrier from renewable energy

mal

Irce:

rgy
3).

the
CA),

fP;tot fP;nren fP;ren
Optign 3 0<Mgen <1 > 0 >1
Optign 2 Ngen =1 1 0 1
Optign 1 Ep.e =0 0 0 0
The physigal energy content (primary)energy) convention (Option 4) in 6.3.3 states that Ep.q = Egiel
so this convention neglects the conversion process. It yields the same results as the direct equivajent
convention| in Table C.4. The difference with the direct equivalent convention is that the genergted

energy car

[ier is considered as‘the primary energy.
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