PUBLICLY ISO/PAS
AVAILABLE 50010
SPECIFICATION

First edition
2023-01

Energy management and energy
savings — Guidance for‘net zero
energy in operationsiusing an
ISO 50001 energy management

system

Management de ['énergie et économies d'énergie —
Recommandations polir zéro énergie nette dans le cadre des
opérations utilisgnt'un systéme de management de l'énergie
1SO 50001

Reference number
ISO/PAS 50010:2023(E)

© IS0 2023


https://standardsiso.com/api/?name=45b5665c88756925b52cac278fc431aa

ISO/PAS 50010:2023(E)

COPYRIGHT PROTECTED DOCUMENT

© 1502023

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401  Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

ii © 1S0 2023 - All rights reserved


https://www.iso.org
https://standardsiso.com/api/?name=45b5665c88756925b52cac278fc431aa

ISO/PAS 50010:2023(E)

Contents
FOT@WOIM.........oooooooeeeeeeeeeee oot
IIETOAUCTION .......ooooo e85
1 SCOPI@ ...
2 NOTMATIVE FEEEIEIICES ............ooooioo s
3 Terms and definitiONS ... s
3T Terms related t0 NEt Zero ..
3.2 Terms related to net zero energy operation
4 EnMS implementation for NZE ..o s
4.1 [0 T=) 4T - | OO OO U OSSO S0 O
4.2 Scope and boundaries for NZE ... oo
4.3 NZE PIans ...

4.3.1 General
4.3.2 NZE policy as part of an organization’s energy plan

6.1 Consideration of renewable off-site energy
6. 1.1 GENETAL . 5o
6.1.2 Renewable resources acquired by the organization

Apnex A (informative) Relationship between NZE design, construction and operation

4.4 Defining the energy or carbon-emission goals ...\t
441 GeNeral ...
4.4.2 Energy management system...............
4.4.3 Renewable energy ...,
4.5 Selecting zero energy performance indicators=
4.6 Defining future-year g0als ... e
4.7 Data COLIECION PLAT. ..o S b
4.8 Planning to account year to year variability ...
5 Improving organization operation and maintenance for NZE or NZC
51
5.2 Effective operation and MainteHANCE ...
5.3 L0703 01 0] IR Yol ) 0 10 ) (03 1720
6 Integration of renewable ENEBGY ...

6.1.3 Renewable energy resources on the grid ...
6.2  Utilizing eiergy provider inducements to change energy use — Demand respon
6.3 Renewable grid CONMECTION ...

Apnex B (informative) NZE overview for implementation................es

BIDLEOGIAPIY ...t

© IS0 2023 - All rights reserved

iii


https://standardsiso.com/api/?name=45b5665c88756925b52cac278fc431aa

ISO/PAS 50010:2023(E)

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
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Introduction

0.1 General

This document shows how an organization that manages its energy performance can use that process
to achieve net zero energy (NZE). It explains what is meant by NZE and how an energy management
system (EnMS) in accordance with ISO 50001:2018 can be implemented to achieve, maintain and
improve NZE. It also considers the integration of renewable energy and issues around planning for NZE
in new and retrofitted facilities which is beyond the scope of ISO 50001. In addition, it is designed to
CQIMPIEIENt OTganiZationat action to acieve et Zero carbon (NZCJ-

This document introduces several new concepts to the determination of whether a facility meets the
cifiteria it recommends for showing that it meets NZE or NZC goals. Many jurisdictions usq the two
tdrms interchangeably, and others promote one goal over the other as discrete choices. This document
afftempts to reconcile these definitions. It distinguishes between several differentiscopes and bdundaries
for these different net zero goals and their targets, which are increasingly effective at reducirlg energy
a(ld greenhouse gas (GHG) emissions, and correspondingly more difficult to ‘achieve. It suggests that an
EnMS be structured to allow continual improvement from lower targets £o higher ones.

A[number of countries around the world have pledged to achieve a netzero goal, and many more have
cgmmitted to significant energy savings and carbon reductions, in“their societies.1Z] Meet|ng these
cammitments over the coming decades requires accelerated imptovements in energy managelnent.

Many organizations are undertaking specific actions teyreduce their carbon emissions
management of energy, including targeting NZE. These actions may include:

y better

— measuring, managing and minimizing energy use to achieve NZE through operations;
— designing and constructing new buildings or other facilities to meet a target of NZE;
— retrofitting existing buildings to improve‘their performance toward or beyond NZE;

— integration of renewable energy, eig.‘photovoltaics (PVs), solar water heating, geothermgl energy,
on-site wind turbines;

— coordinating robust energy management with other sustainability initiatives, to achieve of surpass
NZC.

This document shows how’an EnMS can include objectives such as specified levels of NZE pnd NZC.
The EnMS conforms £0.1SO 50001:2018. This document recommends establishing specific, qufntifiable
tdrgets for energy,consumption that can serve as a pathway to NZE. Use of this document shoulld enable
clpser harmonization of claims of NZE within and between organizations, and across regions and
nations.

By following the standardized approach provided, the organization can take advantage of[common
rgsources (e.g. software) to produce reliable and documentable processes and results, and of [the basic
stiructure this document provides in developing its own management system.

This document provides flexibility for organizations to determine their own scope, boundaries
and calculation methodology for calculating net energy consumption, and for setting a pathway
towards NZE. It does not discuss how to measure non-energy-related GHG impacts; for these, see
ISO 14064-2:2019 and ISO 14067:2018.

This document recognizes that energy targets and calculation methods are chosen by the organization
to be specific to its situation and can be determined outside the organization (e.g. by governments
or consequent upon a GHG-calculation methodology). For situations when the measurement and
calculations are developed by the organization itself, this document includes a high-level set of
recommendations based on global best practice.
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0.2 NZE goals are being increasingly adopted

NZE is a key indicator for an organization wishing to demonstrate leadership in energy management
and sustainable development. It is applicable for buildings, industries and other sectors. It may also be
measured at the organizational, district or city level. The buildings sector has been the first to accept
NZE concepts widely, but there are also NZE industrial facilities. To achieve NZE goals, buildings can

use mandatory NZE codes. Meeting challenging targets requires industry to consider residual energy
use.[14]

The global market for NZE bu1ld1ngs and 1ndustr1es is exhlbltlng rapld compound annual growth

However] if these ambitious targets are to be met, a wide range of users including, bu mlted
to, energly service providers, building occupants, industrial managers, energy efficienc erts and
government agencies require a common understanding of NZE and the use of standar d processgs
(such as those provided by this document) for targeting, measuring and malntalnln

NOTE “Net zero building” is abbreviated as either “NZE building” or “NZC bulldmng“

This docfiment aims to meet these needs and uses the EnMS goal of contmu%?provement as requirgd
by ISO 50001, to harmonize definitions and claims in the context of im g from one target to the
next ovel time. It also allows facilities that find it impractical to reach E in the short term to shogw
how closg they come to achieving it, and to demonstrate how they chéose to approach NZE over time.

0.3 Importance of an energy management system to achle\QQIZE

is more fhan 80 % of the total life-cycle energy cons tion of that building and plant.[15] Thys,
good engrgy management is critical to the life-cycl y consumption of a building. As energy
management improves as recommended by this d ent, it is likely that net energy consumptil,n

In a typifal building’s life cycle, the operation and man%egsﬁ\ce (O&M) phase (as shown in Figure [1)
erg

during operation declines dramatically, while enet@y consumption in other parts of the life cycle stays
constant|or declines by a smaller percentage. s, the non-operational energy impacts over the life
cycle bedqome relatively more important. 'I:l@}ris one reason why that this document addresses thepe
effects along with operational energy cog}h*nption, particularly when the energy targets are intend¢d
to be mef in future years when enegp formance is improved, and renewable energy productionl|is

increasedl.

D% as aspect of life cycle, D-C-O&M-DC
gy management & savings with renewable etc.

. Operation Discard or
Construction . :
‘o) & maintenance remodeling

O

e Material-based D » Remodel for target
¢ Detailed desig € € operation

Figure 1 — Total life cycle energy use of an organization
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0.4 Contents of this document

Clause 4 provides a high-level introduction to the goals and processes of meeting different defined NZE
targets, which are linked to each other by the process of continual improvement as part of an EnMS.
It discusses how renewable energy should be treated in NZE demonstrations. It looks at how to select
the most appropriate energy performance indicators (EnPls) within an EnMS that can then be used
to monitor progress towards achieving, maintaining and reaching higher levels of NZE (including
NZC) over future years. The clause also considers how to develop a data collection plan, and ways of
accounting for year-to-year variability, especially where renewable energy generation varies with
weather conditions. The explanations of the rationales for the recommendation for NZE are provided
inf Annex B.

The additional NZE targets, which go beyond many existing definitions of NZE, are)vafiants on
tHe principle of NZC. In this document, “carbon” is used in a variety of terms (e.gc€arbon footprint,
cdrbon neutral) as carbon dioxide (CO,) to represent GHG emissions and CO, equivalent, which is a
uhit of measurement for global warming effect. This document develops thes€ tecommendtions on
tHe effective 0&M with renewable energy and how it is integrated into an EnMS. It highlighty demand
rg¢sponse as a way of matching energy consumption with available renewable-energy in Clausef 5 and 6.

© 1S0 2023 - All rights reserved vii
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Energy management and energy savings — Guidance for
net zero energy in operations using an ISO 50001 energy
management system
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his document gives guidance on the use of an energy management system (EnMS) in accord3
0 50001:2018 to achieve net zero energy (NZE), and supports the achievement of-net zer
(ZC) and other sustainability goals. It describes how to establish an enhanced\EAMS de:
hieve:

improvement of operational and maintenance practices based on NZE principles;
integration of renewable energy into operations and maintenance;
planning for facilities, systems, equipment or processes to implement NZE and NZC.

nis document does not apply to technologies, design or constrdction. The technical specif
issive, active or renewable energy for NZE or NZC is alsonot included because of different
nditions by countries.

Normative references

he following documents are referred to in the text in such a way that some or all of thei
nstitutes requirements of this document:\For dated references, only the edition cited ap
ndated references, the latest edition of the referenced document (including any amendments

0 50001:2018, Energy managementSystems — Requirements with guidance for use

Terms and definitions

3

r the purposes of this dodument, the terms and definitions given in ISO 50001:2018 and the
ply.

0 and [EC maintain terminology databases for use in standardization at the following addre

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

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

1) Terms related to net zero

nce with
o carbon
igned to

cation of
regional

- content
blies. For
applies.

following

5SES:

3.

11

net zero
state in which a quantity of a commodity with one attribute is balanced by the same quantity of the
commodity with a different attribute

Note 1 to entry: The commodity can be physical (e.g. water), a waste, a by-product (e.g. greenhouse gas emissions)
or a form of energy.

Note 2 to entry: Net zero can be applied within specified net zero energy target boundaries (3.1.7) over a defined
period of time.

©
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3.1.2

net zero energy

NZE

state in which a quantity of energy consumption is balanced by the same quantity of clean renewable
energy (3.2.2) generated

Note 1 to entry: The energy consumed can be in the form of a fuel such as gas, oil or coal, or a medium such as
electricity, steam or heat.

Note 2 to entry: NZE can be applied within specified NZE target boundaries (3.1.7) over a defined period of time.

3.1.3
net zero|carbon
NZC
state in Wwhich a quantity of greenhouse gas (GHG) emissions is balanced by the same quantity of GHG
removalg

19

Note 1 to entry: Where GHGs (3.2.8) take the form of different gases (such as CO,, CH,, N,Q;E-gases or SF¢) th
can be copverted to a common unit such as tonnes of CO,e using their global warming potential.

y

Note 2 to|entry: NZC can be applied within boundaries specified by the organization'over a defined period |of
time.

Note 3 to pntry: The GHG removals can be achieved by clean renewable energy (38.2.2) generation.

Note 4 to| entry: This document uses the term “net zero carbon” to mean net zero GHG emissions, followihg
common practice among net zero energy practitioners. The difference between CO, and GHGs can be small pr
negligiblelfor buildings but can be significant for industrial facilitiés.

314
energy independence rate
EIR
rate of epergy generation compared with energy.consumption within the same net zero energy target
boundarigs (3.1.7)

Note 1 to pntry: It is expressed as a percentage.

3.1.5
zero endrgy performance indicator
zEnPI
indicatol which trends to or i$§ équal to zero for net zero energy (NZE) (3.1.2) or net zero carbon (3.1.3)

Note 1 to pntry: zEnPI can Be-a'ratio or rate between renewable energy (3.2.1) and delivered energy (3.2.4) withfin
specified NZE target bounidagries (3.1.7) over a defined period of time.

Note 2 to| entry: zEnRl can be normalized (3.2.9) energy use (e.g. renewable energy consumption per unit jof
output).

Note 3 to entry: ZEnPlIs do not replace the energy performance indicators for the energy management system a
can be use¢din defining the zEnPI, e.g. zEnPI is normalized energy consumption (kWh) minus renewable energy
produced (kWh).

3.1.6

NZE target

net zero energy target

quantifiable objective of net zero energy (NZE) (3.1.2)

Note 1 to entry: The quantifiable objective of NZE is the zero energy performance indicator (zEnPI) value, which
is = 0 based on the definition of zEnPI (3.1.5).

2 © IS0 2023 - All rights reserved
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1.7

NZE target boundaries
net zero energy target boundaries
physical or organizational limits within which an NZE target (3.1.6) is assessed

EXAMPLE

entire organization.

Note 1 to entry: The organization defines its NZE target boundaries.

3

3
I¢

N
N

N
th

N
lo

—
@5}

a(

3

ré
Wi
e(

N

unpder this definition.

N
py
[S
g4
g4
N

3
of

tfnewable energy
energy not depleted by extraction as it is replenished at a rate equal to or faster thah.tis extr:

bte 3 to entry: Whether the energy stored in a technical system is renewable or not depends upon the

cal environmental or other reasons.

clean renewable energy

A process, a group of processes, a site, multiple sites under the control of an organization, an

Z Terms related to net zero energy operation

2.1

te 1 to entry: Renewable energy excludes recovered or wasted energy.

te 2 to entry: Organic fraction of municipal waste can be considered as a renewable energy.

e original energy.

te 4 to entry: Criteria to categorize an energy source as renewable can differ amongst jurisdictions

OURCE: ISO 50007:2017, 3.38, modified — “naturally’~deleted before “replenished” and “eq
Ided before “faster” in the definition.]

2.2

newable energy (3.2.1) whose direct or indirect emissions of greenhouse gas (GHG) (3.2.8), ot

cted

nature of

based on

hal to or”

her gases

ith adverse impacts on human health, water pollutants, or other toxic releases, and whose imppacts on

osystems are substantially lower than those of fossil fuels
bte 1 to entry: Geothermal energy(that releases high levels of SO, gases to the atmosphere does n|
te 2 to entry: Wood pellet(or) solid wood combustion does not qualify if the GHG emissions associ
oducing the wood-derived fuels are not substantially lower than those from gas-fired generation.

OURCE: ISO 5000%2017, 3.38, modified — “fossil fuels” replaced “conventional alternative
1s-fired generation™in the definition. “wood-derived fuels are not substantially lower than th

ot qualify

ated with

5 such as
ose from

1s-fired generation” replaced “wood are similar to those of coal on the basis of a megajoule ¢f fuel” in

bte 2 to entry:]

2.3
f-site(energy

energy (such as electricity and heat) necessary for the organization and originating from oy

tside the

organization’s boundary

Note 1 to entry: Off-site energy is one of the energy production and supply methods to achieve net zero energy
(3.1.2).

Note 2 to entry: On-site energy generation is a method of supplying and producing energy within the boundary
of the site.

Note 3 to entry: The electricity generated is delivered to the grid first.

©
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3.2.4

delivered energy
energy arriving at the boundaries of an organization

[SOURCE: ISO 50047:2016, 3.3, modified — Note 1 to entry deleted.]

3.2.5

primary energy

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

Note 1 to prtrPrimaryenergy-ecatrbeettheranenrenewableorarenewableenergi{32oracombinatiomof
both.

[SOURCHE: ISO 50047:2016, 3.17]

3.2.6

embodig¢d energy

energy cpnsumed in the processes associated with the production, transportatien, installation and
assembly of materials, products and services through their lifecycle

[SOURCE: ISO 6707-3:2017, 3.7.6, modified — “total of all the” deletéd" before “energy” a1Ld
“transpoftation, installation and assembly of materials, products and services through their lifecycle”
replaced|‘of materials and products” in the definition.]

3.2.7

demand|response

ability offlan organization consuming energy to respond to a trigger by lowering or raising their powgr

consumption temporarily

Note 1 to
organizat

Note 2 to

Note 3 to
service le

3.2.8

entry: The trigger may be from a utility system operator, load-serving entity, regional transmissi
on/independent system operator or other entity:

entry: The trigger may be a reliability trigger, or a price trigger.

entry: Demand response is a temporary,change in energy consumption, sometimes with a decrease
Vel (e.g. less comfortable climate, non=optimal lighting).

greenhouse gas

GHG

gaseous
radiation
surface, 1

Note 1 to

Note 2 to
recognize

at specific wavelengths within the spectrum of infrared radiation emitted by the Eart
he atmosphere-and clouds

entry:«Water vapour and ozone are anthropogenic as well as natural GHGs, but are not included
d GHGs due to difficulties, in most cases, in isolating the human-induced component of global warmi

constituent of the atmrosphere, both natural and anthropogenic, that absorbs and em}irs

entry: For adist of GHGs, see the latest Intergovernmental Panel on Climate Change Assessment Repof

in

S

attributalrle to'their presence in the atmosphere.

[SOURCE
3.2.9

:1SO 14064-1:2018, 3.1.1]

normalize
modify data to account for changes to enable comparison of energy performance under equivalent
conditions

© IS0 2023 - All rights reserved
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4 EnMS implementation for NZE

4.1 General

This document should be used by the management of a facility or an organization with multiple facilities
in the context of the implementation of an EnMS based on ISO 50001:2018. It is also recommended
that the EnMS follow the guidance in ISO 50004:2020. This document describes how to extend the
organization’s EnMS to achieve net zero outcomes for energy or carbon emissions.

mare specific
qlantitative targets for net energy consumption. These can ‘take into account the orgapization’s
sifuation such as size, region and goals to reduce emissions and possible use of renewable lenergy. The
energy targets can be expressed in absolute terms, relative terms or other metrics such as dn energy
dependence rate (EIR).

The organization should develop a multi-year strategy using its energy plan-to meet progressively
more demanding targets (see 4.4). For the more ambitious goals, a Management System Standard
tHat parallels that of an EnMS should be established to continually improve performance in|reducing
emissions of other GHGs than energy-related carbon dioxide whenever they are found to be significant.

4{2 Scope and boundaries for NZE

Before developing a plan to reach NZE, the organization should.determine:
— the boundaries of the organization’s NZE target(s);

the scope for NZE (see 4.6).

Where there is an EnMS based on ISO 50001:2018, or other EnMS, the NZE target boundariegs may be
aligned with those of the EnMS. However, itds possible that the NZE target boundaries are|different
tHan those of the EnMS. If they are different; this should be indicated in the documented infqrmation.
Ah organization’s EnMS boundaries candiffer from its NZE target boundaries due to on-sife energy
cegnsumption or off-site renewable energy use.

EXAMPLE1 An organization’s EnMS includes all its production facilities. However, as some sites have more
erjergy intensive processes, top management decides to implement NZE in one facility at a time.

EXAMPLE 2  An organization/operates a factory or a building, for which the organization has implemented an
EnMS based on ISO 50001. The organization has leased assets such as an administration building and offices that
it];vas not included in the.EnMS. In this case, top management decides that it can achieve NZE across the entire
ollganization.

NDTE1 An organization can operate a single building and the processes therein, a group of facilities or an
erJtire company,.or any part(s) thereof.

Figure 2<provides a diagram for the scope and boundaries of NZE and NZC. The energy anid carbon
flpwsla¥e described in an organization (facilities, equipment, systems or energy-using procesges) using
n¢w-and renewable energy generation. The use of off-site renewable energy should be congidered if
the'energy produced from within the boundary is Iess than the facility uses. The options for renewable
energy are described in Clause 6.

© IS0 2023 - All rights reserved 5
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The land use (tree, etc), carbon capture utilization and storage, and leased assets are activities in t
of NZC.

Figure 2 — Example boundaries for NZE and NZC

nization may choose to include parts of its supply chain within the NZE target boundarig

sed by the organization. This shouldbe measured on a delivered energy basis or on a prima
asis. Using primary energy is best practice. Energy should include solid, liquid and gaseo
vell as electricity, heat, steam and’other energy types.

e of the NZE/NZC _EaMS should include, at a minimum, all operational energy consumption.
pnally include:

bdied energydmn goods and services purchased by the organization;

by usedih/the production of capital items, such as the construction of a new building;

e they provide an integral part of its final products. The scope for NZE should comprise all the

In carbon accounting terms,these are regarded as energy contributing to direct, energy indirect apd
other indirect emissions. These are(sometimes referred to as “scope 1”, “scope 2” and “scope 3”.

S,

Y
1S

It

cycl

turbine generating electricity using captured waste heat).

by feleased through exothermic reactions and used by the organization (e.g. an organic RankiTe

Where energy is consumed both as a source of process energy and as a feedstock, the organization should
ensure that it accounts for the energy use. The scope should include all renewable energy generated
within the NZE target boundaries, whether it is used on site or exported across the boundaries. The
scope should also include energy flows into or out from energy storage, such as utility-scale batteries or

inter-sea

sonal thermal stores.

The NZE objectives set by the organization should be aligned with the NZE target boundaries and NZE
scope (see 4.4).

The NZE scope can frequently be narrower than the scope for NZC or carbon neutrality. NZC/neutrality
may extend to all GHGs and include fugitive or other emissions not associated with the energy
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consumption. It may also include a wider scope of other indirect emissions, e.g. by including emissions
associated with employee travel to work or the use phase of products.

The organization should document the NZE target boundaries and NZE scope that it has selected
for each chosen NZE target. If these are different compared with NZC or carbon neutrality, it should
document the reasons for the differences. The organization should periodically review the NZE target
boundaries and NZE scope to ensure that they are still appropriate and, where relevant, aligned with
the EnMS.

43 NZE pl;me

4/3.1 General

Energy plans should focus first on reducing energy consumption through energy performance
improvement actions (EPIAs), which has several benefits:

— implementation of these actions can open the possibility of new EBFAs as part of fontinual
improvement;

— these actions are usually less expensive to implement than other.approaches to net zero;
— improvements in product or service quality or other hard-to-theasure features;

—t integration of renewable energy sources that vary withdhe weather into regional electric(grids.
Thus, the implementation of NZE should:

a) reduce energy consumption by improvement of @energy performance during operation;

b] minimize energy consumption (improve\ energy performance) through good degign and
construction;

c) transfer the remaining energy consamption to less carbon-intensive or renewable energy

d] change the timing of energy consumption to reduce the amount of energy consumption or gmissions
from power plants supplying the facility or organization (see 4.4, 4.5 and 4.6).

This list reflects a prioritizedisequence of actions, which has been the observed outcome in[the data
friom NZE buildings, where,the typical energy intensity is about half of typical new construction with
equipment, systems openergy using processes (see Figure 3).

Examples of actions.for NZE implementation include:

enhancinganEnMS by installing smart meters;

controlling the air handling unit to improve energy efficiency on building, factory, home, gtc;

— _installing PV on the roof of the facility.

NOTE For the implementation of NZE, the organization can plan to minimize energy demand, maximize
energy efficiency, optimize EIR and to implement EnMS. For organizations that consider implementing an EnMS
for NZE or NZC with the relationship between NZE design, construction and operation, see Annex A.
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Figure 3 — Schematic diagram‘for the NZE building

4.3.2 NZE policy as part of an organization’sienergy plan

An apprdpriate NZE or NZC policy should belestablished for each organization, taking into account the
size, use[region and significant energy uses (SEUs) of the organization and by evaluating the amount jof
renewable generation and energy efficiency improvement potentially available.

An energly plan outline incorporating NZE or NZC should include these components:
a) deve]loping the actions to'iniprove energy performance;
b) time|frame, milestone®and timing of actions to achieve NZE or NZC;

c) energy performance and emissions metrics and metric values used to track progress (e.g. valugs
for npilestones or independence rate);

d) implpmentation of operational performance quantification capabilities, which can include regl-
time|otyegular-time interval monitoring and optimizing energy through data-based analysis;

e) utilizing renewable energy sources (amount and acquisition date).

The technologies and design methods for improving energy performance, generating renewable
energy and storing energy to change the time of energy consumption continue to improve. Accordingly,
the energy plan should be based on the assumption that new opportunities emerge both from the
organization’s EnMS, and also from newly externally available options, for incorporation into the
organization’s energy plan.
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4.4 Defining the energy or carbon-emission goals

4.4.1 General

The organization should specify the initial and future NZE targets for the facility seeking NZE
recognition or for the organization as a whole. This specification should include the following
components in its management system:

a) commitment by top management to an energy policy that includes a multi-year energy plan with
quantitative energy targets;

b] a management process that continually identifies and implements energy or carbon<performance
improvement;

c)] a measurement system capable of tracking whether or not the organization.is meeting those
targets;

d] amechanism that can correct departures from achieving the targets;

e)] adefined scope and boundary for the EnMS and the zero energy performance indicators|(zEnPlIs),
making it clear what energy uses are counted toward energy conSumption and what ré¢newable
energy can be counted toward an NZE target;

f)] for any non-energy-related GHG the organization chooses/to manage, the performance ipdicators
should include one or more indicators relating to non‘energy-related GHG emissions| or total
emissions.

NOTE GHG emissions are generally categorized as follows:

S(

scope 1: direct GHG emission: GHG emission from GHG sources owned or controlled by the organization;

scope 2: energy indirect GHG emission: GHG emission that is a consequence of an organization’s gnergy use
inside the organizational boundaries, butthat arises from GHG sources that are not owned or conftrolled by

the organization;

scope 3: other indirect GHG emission: GHG emission that is a consequence of an organization’s oper
activities, but that arises outside the organizational boundary.

The measurement system gegquired to track progress toward goal achievement sometimes
include methods to calctlate carbon reductions. The organization should rely on publicly
urces or methods to do’ this and should be able to support the calculations it undertakes. |
n¢ approved local sQubce, the organization may choose to use approaches such as the GreenHouse Gas
Protocoll18], ANSI/RESNET/ICC 301-2019 Addendum D-2022[9] or the carbon calculator builf into the
50001 Ready Nawigatorl1el,

The organization should select a definition for renewable energy that is the most restricti
following:

the organization’s own definition of renewable energy;

htions and

needs to
available
I there is

e of the

the jurisdiction’s definition of renewable energy, which can refer to both the jurisdiction in which
the facility(ies) is located and the jurisdiction(s) in which the renewable energy sources are located;

clean renewable energy.

If the organization uses a definition that differs from clean renewable energy, or from national or other
requirements, then it should explain and justify its choice of definition.

4.4.2 Energy management system

This document provides guidance on how to track both energy consumption and renewable energy
production. It also recommends using current and future-year targets for one or several zEnPIs (see
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4.5). NZE should be based on measured, normalized energy data, as the goal involves both process and
equipment design and operational effectiveness.

The organization should have established an EnMS so that issues related to energy use and consumption
are being fully and satisfactorily covered. The organization should integrate its EnMS with its renewable
energy generation projections to achieve its objectives. In this way, the organization should participate
in the construction of the EnMS, determining boundaries, scope and all its management elements:
planning, support and operation, performance evaluation and improvements.

The organization implementing NZE should consider the most efficient manner of integrating into the
EnMS anftshould be capabte of:

— determining if the chosen target of NZE was met in a given year;
— taking corrective action when a target of NZE was not met;

— establishing more ambitious NZE targets.

NOTE 1

The concept of more ambitious NZE targets is explained in 4.6.

The EnMS should define carefully what energy uses are within its scope andboeundaries. Energy usgs
can include:

— whether electricity is used to charge motor vehicles at a building.er premise, where the chargers are
ed, and how this electricity is counted toward the selected NZE goals.

The enerfgy used to charge electric motor vehicles is often-not included in the calculation of building
NZE unlgss the vehicles being charged are included in‘the NZE or NZC boundary. The ability to ufe
the vehidles’ batteries for storage should be within thetdefined time interval of energy calculation (efg.
hourly cdlculations) or part of an NZC calculation thatincludes both the building and vehicles.

NOTE 2 | Carbon emissions from all fuels used for‘transport are part of suggested Goal 5 (see 4.6).

For the NZC goals, the organization should.consider whether a joint EnMS that includes organizatiops
in its sugply chain is appropriate, allowingthe scope and boundaries to include supplier organizatiors.
For guidance on how to establish an EnMS for multiple organizations, see ISO 50009.

4.4.3 Renewable energy

The orggnization should establish rules for the conditions under which renewable energy should lpe
counted [to offset its epergy consumption. These rules should inform its operations and investmept
decisiong in its energyplans. The rules should give a preference for on-site clean renewable energy that
is under the direct.control of the management of the facility.

The orgahization should consider including the following in these rules:

— exclyding credit toward meeting an NZE goal from offsets or renewable energy credits that afe
unrelated to the operation of the facility or of the organization;

— excluding credit for renewable resources located on the facility site but owned and operated by
others for the sale of energy off-site.

The organization may consider including the following in its rules allowing off-site renewable energy:

— discount factors dependent on a specified combination of factors relating to the distance of the
generation from the facility site;

— the ability of the facility or organization to control the output and the generation;

— the degree of directness of the transmission facilities connecting renewables to the facility(ies);
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the ownership of the generation;

the exclusivity that the facility has with respect to the facility’s use of the output of the renewable
energy;

the extent of connection of the generation to the grid on which the facility relies, or to any grid at all;

the quality and duration of contracts for the energy between the owner or operator of the generation
and the management of the facility;

The rules should include retiring any renewable energy credits that are counted toward mefting the
NEE goal. The renewable energy can be generated on-site or off-site depending on the availapility on-
site (sun, wind) or on the cost effectiveness of renewable generation. The organizatién should|consider
newable generation and energy performance improvement on-site before(eonsidering off-site
newable generation. The organization should consider using a discount (orsweighting) fagtor in its
le for off-site generation, considering the types and installation cost of renewable generatioh.

EXAMPLE1 An organization sets the NZE target at 20 % EIR (see 4.5) and/decides to prioritize [efforts to
nerate renewable energy on-site. In case on-site renewable energy is not'pgssible for achieving th¢ target, a
discount factor for renewable off-site energy generation is applied. The @iscount factor for renewaljle off-site
ergy generation can be, if the target of 20 % EIR on-site renewable enérgy is not achieved, 0,7 on less than 10 %
on-site renewable production, 0,8 on 10 % or more to less than 15 %) 0,9 on 15 % or more to less than 20 %,
d 1,0 on 20 % or more.

The addition of renewable energy sources can include @ number of considerations. Dependifg on the
ecific circumstances, the following may be issues toconsider:

whether the renewable energy source is to be;awned by the facility owner or a third party;

whether the renewable energy source is derived from an on-site process (e.g. methane prgduced at
a waste-water treatment plant, or heat for drying as part of a painting operation);

whether the renewable energy soukce is on-site or not;
whether the output from renéwable energy source is used on-site or exported, or both;

whether the NZE or NZC'goal applies to more than one facility and, if so, how each be trgated (i.e.
separately, in sub-groups’or through the use of trade-offs) in achieving an overall target;

to what extent supply-chain emissions are included;

the need to separate carbon-containing materials used as feedstocks (e.g. petroleum prodfyicts used
to manufacture plastic pipe) from carbon-containing materials used in a way that results n carbon
emissions:

EXAMPLEZ2 An industrial facility purchases oil that is converted to plastic for use as a building magerial. The
mpterial remains in place for a projected 50 to 100 years and can be recycled thereafter. Thus, the ehergy and
erphissjons content of the amount of oil needed to produce the plastic are not counted in the EnPIs becaufe they do

tIead to emissions Ior the roreseeabple ruture.

4.5 Selecting zero energy performance indicators

As part of the organization’s NZE energy plan, specific performance indicators (zEnPIs) can be adopted.
The considerations in adopting these indicators include the following:

Do the proposed zEnPIs show the effects on energy use or carbon emissions resulting from the
implementation of actions in the energy plan?

Are the resources required to calculate the zEnPI's values within the organization’s abilities?

Are the inputs needed to calculate the zEnPIs (numeric) value available?
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— Is the calculation of the proposed zEnPI verifiable?

— Are energy values determined as the energy used on-site (e.g. at the facility) or at the source of
generation?

Types of ZEnPIs include the following:

— facility normalized annual energy use;

— facility normalized annual carbon emissions;

— nor:Ialized energy use per unit output;

— nor

— facil
goals

Key issug

—  whet
gene

—  whet

—  whet
are U

— forc
or ex

Marginal
energy. I
if the us
Identifyi

EXAMPLH

alized carbon emissions per unit of output;

ty score or rating on a system for energy use or carbon emissions consistent with targets
in the organization’s energy plan (e.g. EIR).

s that can need to be addressed in defining zEnPIs include:

her the energy values are the ones measured at the facility (“site” values) or at the point
ration (“source” values; source is preferred);

her the energy values are the “marginal” ones;

her the input values are consistent in that they are compardble, and the same or similar sourc
sed to obtain them;

clusion.

source energy means the energy used to-produce the next incremental unit of delivere

ng marginal source energy can requige €xamination of the supply chain of the facility.

in its sup

ly chain. When the facility moves the manufacture of the component in-house, the energy usage of t

facility (Hoth scope 1 and 2) increasessThis also decreases both the supply-chain source energy consumpti

and carb

emissions. Overall, there.is aldecrease of energy use and carbon emissions by displacing more energ

intensive production.

The zEnHI should be defined-inh such a way that allows for clear determination of when the NZE targeth
been mef. For example, afroverall facility-wide zEnPI should have a value of zero when NZE is achieve
A good choice of zZEnPhhighlights actions that can appear to change an organization’s performance b
in aggregate, do not;>An example is outsourcing production activities that previously occurred in the
facility. This cansappear to improve the values of the facilities’ EnPIs without changing overall energy
performgnce. Another example is that the facility can decide to undertake these activities in-houge,
resulting in“apparent degradation of the EnPIs value that does not reflect overall energy performange

changes.

hrbon emissions, which of scope 1, 2 or 3 emissions are included and the reasons for inclusi¢gn

ata concerning marginal source energy.and emissions are not always available, especially
er chooses to look at hourly calculations. See 4.7 for recommended actions in such casgs.

1 Itis discovered that a facility{can produce a component using less energy than is currently us¢

e

A S

d.
t,

EXAMPLE 2

zEnPI of a

I=1
where
I

r
d

12

n office is expressed as the following:

- (r/d)

is the energy independence indicator;
is the total annual renewable energy per unit area;

is the total annual energy delivered per unit area.
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EXAMPLE 3

I=1[1- (r/d)] * 100

where

I isthe energy independence indicator;
r  isthe total annual renewable energy per unit area;

d isthe total annual energy delivered per unit area.

EXAMPLE 4
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fgr an imagined NZE case is 0.

IZEP = OS/E
here

C

Lgp  isthe zero energy performance indicator;
0]
E

C

s is the total on-site energy generated;

is the total energy consumed.
DTE This ratio can be by unit area and/or time period.

hen the organization develops future-year targets based on the planned success of its EnM
nsider transitioning the basis of its zEnPIs from annual average energy to energy use calc

a time-dependent basis, or
energy calculated from a site use basis to a source basis (see 4.4 and 4.6).

his can lead it to analyse and implement EPIAs.that alter the time of energy consumption f{
5 source energy or emissions more than would be achieved by merely consuming less ene
tions include controls that change the timés of maximum energy consumption through t
orage or through scheduling of production-or operation.

EnPls are also useful for situations where a facility cannot feasibly meet any NZE goal due to if
tential for renewable energy generation on-site combined with its energy intensity.

KAMPLES5  Multi-story urbanthospitals, chemical plants with limited site area, airlines.

such cases, the zEnPI can'be established such that its value in the energy baseline is 100 and
KAMPLE 6 A facility can only achieve a 60 % improvement over the next five years. In this
hievement of a zEnPI value of 40 shows that the facility has 60 % of the way to zero, even if it cannot g

ergy plan thatever gets fully to 0.

his topicand the reasoning underlying it are further explored in Clause B.3.

6-_Defining future-year goals

S, it may
1lated on

o reduce
Fgy. Such
he use of

s limited

its value

case, the
evelop an

The organization should set a sequence of progressively higher goals. With such a sequence, it can
better plan its longer-term activities and ensure these are aligned with any applicable governmental
requirements. It is important that the goals are not limited to realizing NZE or NZC; some organizations
can find it possible to improve performance even further. For example, the organization should consider
setting a sequence of goals around improving NZE performance as follows:

— Goal 1: NZE based on annual energy;

— Goal 2: NZE over a calendar year based on hourly energy consumption;

— Goal 3: NZC based on hourly carbon emissions;

©
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— Goal 4: Meeting Goal 3 and also achieving NZC for new facilities or planned additions, including
emissions associated with constructing the facilities (life cycle analysis);

— Goal 5: Meeting Goal 4 and also achieving reductions in scope 3 emissions associated with
transporting people (e.g. staff, customers or business partners; residents in a housing development)
as well as supplies to the facility;

— Goal 6: Meeting Goal 5 and an additional consequential reduction in emissions (e.g. product disposal).

For each goal the energy plan should include a target. date and one or more sets of act1v1t1es which
result in g v = g s v

calculatipn is to be made Whether itis for a spec1f1c fac111ty, for a group of the organlzatlon S fac111t1es
whether jothers’ energy use or carbon emissions (e.g. supply chain) are included. For Goal 4 andthjgher,
it can be helpful to develop a single EnMS for the supply chain of a facility. Guidance on how to-de thisfis
provided in ISO 50009.

In many |cases, the majority of GHG emissions are carbon dioxide associated with fiaeVor electricity
consumgption. In the remaining cases, additional analysis of the GHG emissions is needed.

EXAMPLH1 For a facility producing refrigerators, an NZE goal includes the energy<consumed in producipg
the steel pnd plastic used in the product as well as the energy consumed in producing components such ps
compressprs that are not produced in the facility. In addition, it includes a life ¢ycle analysis of the renewalle
energy gepneration facilities that provide the clean renewable electricity used tolachieve NZE.

EXAMPLH2  An air conditioner factory’s life cycle analysis includes the 'energy/emissions to transport staff
to the plant and the energy/emissions to ship the aluminium, steel and réfrigerants to the plant, but does njot
include the energy consumed by the air conditioners after they were seld in any goal except Goal 6.

NOTE 1 | For the transport of people, there are statistical meangof estimating the number of vehicle kilometres
travelled.[These are based on the characteristics of the neighbourhood in which the facility is located, such ps
compactnjess of development and availability of public transport.

NOTE 2 | For production facilities, the energy or emissions from the supply chain are likely to be large enough
to be worth the effort of analysing them.

The orgdnization’s energy plan should include a schedule for achieving each of these more ambitioyis
targets af a definite time in the future (see Clause B.3).

Goals 1 through 5 above can be mosteasily met using data on upstream carbon calculated on a cradle-
to-gate bjasis. This method allows the data from several sequential suppliers in the supply chain to be
added. Thus, emissions from the highest-upstream producer can be added to those of the next producgr
in the chain without having@lreéady being counted by the previous producer.

4.7 Datta collection'plan

The orgaization$should develop a plan for the collection of data that are required for achievement aind
demonstfation af NZE. These go beyond those needed for an EnMS because they include data on tq:e
metered [output of the renewable energy system and data needed to normalize energy production fpr
weather pnd other relevant variables.

When the organization is planning on achieving higher levels of NZE performance, it should collect data
on hourly or shorter patterns of energy consumption for the facility. Smart meters already collect such
hourly data. It can also be necessary to collect data on relevant variables on an hourly basis to best
normalize the hourly patterns of energy use.

The organization should also collect data on the marginal source energy and emissions factors for all
the hours of the year for the grids from which it is buying energy:.

NOTE Such factors, while they vary most from hour to hour for electricity, also vary for pipeline gas and can
vary for other fuels as well.
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The hourly source energy or emissions factors should be based on government or energy provider
analysis, where possible. If such data does not exist, the organization should request that its government,
energy provider or a research institute develop such data. A final option is for it to attempt to do so on
its own. Common data ensures there is the best possible comparability between NZE or NZC claims
from different organizations.

4.8 Planning to account year to year variability

The organlzatlons energy plan should develop and 1mplement methods to normallze both energy
cQns a a A . 0 . 3 as weather
and the output level of the facility, and for any changes in statlc factors. Achlevement of NZE or NZC
ould be based on comparing normalized energy consumption data to normalized cleaw r¢newable
energy production data. Similarly, measured energy performance should be compared/to normalized
baseline energy performance data (see Clause B.4).

5| Improving organization operation and maintenance for NZE or NZC

5|1 General

The organization should establish a team for managing NZE and NZC, including all marnagement
objectives and O&M plans. This team should understand how the-organization uses energy and should
b¢ capable of managing effectively toward achieving NZE op-NZC with improved energy efficiency and
the use of renewable energy. The team should be responsible*for implementing the energy plale.

For all levels of goals for NZE beyond Goal 1 and for reéducing carbon emissions, the importance of the
time of energy use becomes significant. This is becatse of the potential for additional energy ¢r carbon
sdvings from changing the timing of energy use and consumption. These energy performancg benefits
ag measured by zEnPIs calculated from seasonal, monthly, daily or hourly data (“time degendent”)
open up new avenues in which the energy management team can reduce source energy dr carbon
einissions through manual and automated 0&M improvements. Tools such as artificial infelligence
(A1) and analysis of short-interval data can reveal unforeseen opportunities for energy performance
improvement. The organization should analyse these opportunities both at the level of the energy
anagement team and at more operational levels of the staff.

The development and maintefiance of the zEnPIs should be focused on using them to isolate oppdrtunities
fogr 0&M improvements more clearly: changes that look like they affect energy consumption py only a
per cent when overallenergy use is considered become much more visible when the valdes of the

EXAMPLE If the-nitial value for the zEnPI is 100 and O&M variations allow it to fluctuate by 5, plug or minus,
n this is a

: : d d resource.
Moreover, 1mprovements to fac111ty O&M programmes can often be accomphshed qulckly and at a
relatively low cost, and can be improved continually for long periods of time.

The well-defined elements of an effective 0&M for NZE include, but are not limited to, the following:

— collection data on energy resource, SEUs, etc.;

— monitoring energy, cost and equipment status;

— datareview by hourly or more frequent periods;

— analysis of energy consumption for the organization’s zEnPls and comparing with similar

organizations where possible;
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— analysis of SEU performance and efficiency;

— provision of indoor and outdoor relevant variables;

— prediction of energy consumption including renewable energy for comparison with measurements;
— identifying energy performance improvement opportunities;

— planning new EPIAs;

— obtaining, monitoring and analysing for regular time intervals;

— incorporating analytic results into control system operation;

— manggement of meter, data, indicators, performance, and renewable energy use and production.

5.3 Copntrol technology

The organization should analyse what types of control technology should be added-to achieve its NZE
targets. These technologies should take advantage of variations in the energy dnd emissions intensify
of energy supplied at different hours by rescheduling energy use and cansumption from periogls
when copsumption carbon emissions are high to hours when energy is\mostly or entirely suppli¢d
by clean frenewable energy. This analysis, and the implementation of the‘results, should be part of the
organizafion’s energy plan.

The orggnization should plan for developing new operating protocols for staff to take maximum
advantage of the new scheduling controls, both in terms of their own procedures and in terms jof
evaluatinjg new upgrades to controls.

NOTE 1 | This canrequire staff training.

The targpt of NZC and net zero source energy creatés many new opportunities for the use of control
technology as part of an organization’s energy plan. This use of controls can allow the shifting of energy
consumption from hours of high emissions impact to hours of low or zero impact. Controls can yield
improveﬂnents in the zEnPIs even if the total@nnual energy consumption does not decrease.

NOTE 2 | Controls can be less cost-effective to the organization if the electricity providers’ prices afe
independé¢nt of the time of consumptiomortdo not include a charge for kW of power demand as well as for kWhof
energy.

This topig is explored further(inClause B.5.

6 Intdgration ofrenewable energy

6.1 Copsideration of renewable off-site energy

6.1.1 (General

The renewable off-site energy with the highest priority should be energy provided by means of a
private wire or a limited grid which can connect more than one user or more than one source of energy.
Renewable off-site energy sources can include:

— self-owned new and renewable off-site energy generation;
— direct access other-owned new and renewable generation;
— unbundled renewable energy certificates (power purchase agreement).

The organization should develop a quantitative methodology to calculate how new and existing
renewable off-site energy generation affects its zEnPIs for NZE or carbon emissions. This methodology
should include renewable resources the organization builds or otherwise controls (e.g. by contract) as
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well as existing renewable resources delivered through a grid. The organization should be able to share
its methodology.

Further, it should work with interested parties to achieve agreement among them about the amount
of renewable energy each organization receiving energy from the grid is using. The renewable energy
being used should balance the renewable energy provided to the grid. In particular, this methodology
should address whether the organization has one or multiple facilities and one or multiple grids.

6.1.2 Renewable resources acquired by the organization

When the organization acquires its own clean renewable energy resources, it should consider how they
are:

— integrated into the operation of the facility(ies) on whose site(s) the resources ar€ l6catedl (energy
use should be controlled to better align the timing of energy use with the timing of production of
clean renewable energy resources that it has installed or contracted for);

— optimized to produce energy at those hours of the day or days of the year in which the gmissions
from grid-provided electricity are the highest.

NDTE1  For solar PV systems, the angle of the array(s) normally woulddechosen to maximize anngal energy
pyjoduction but can instead be chosen to maximize useful energy that can b€ consumed on-site.

NOTE 2  Electricity generated by solar PV on-site can be left as DC power and used to serve energly uses for
which DC power is more efficient. This avoids transmission and,distribution system losses which can be as much
aq 20 % of the energy used.

The organization may also consider movable PV collecters that track the sun to optimize the géneration
of electricity relative to on-site demands.

6J1.3 Renewable energy resources on thegrid

When considering zEnPIs for an eventualtarget of zero emissions, the value of resources on the grid is
be¢st modelled using time-varying soutce energy (or relative emissions of pollutant(s) of intergst). This
désign of metrics or zEnPIs encourages greater improvements in energy performance at tinpjes when
tHe effect in terms of emissions from energy use is at its highest. It also encourages the organization to
lopk for ways that energy can.be used at hours when it is emissions-free and can displace enprgy that
wpuld have been used at times of high emissions. The use of improved controls is one way this can be
a¢complished.

Ifja detailed calculation in which each hour of the year has a separate source energy or emissidns factor
is|not possible to-obtain, an approximation that groups similar hours of the year, or of a typical day, is a
better approxifhation than ignoring time dependence. This can be done by season or simplifigd time of
day, e.g. peakyshoulder, off-peak hours.

NOTE This leads the EnMS to value EPIAs that shift the time of use to lower impact hours.

612 ~<Utilizing energy prnvidpr inducements to change energy use — Demand resbonse
(=] [=]

To facilitate achieving NZE, the organization should consider any offerings from its energy providers
that incentivize the organization to change its pattern of energy consumption consistent with the
organization achieving NZE. These can include tariff structures with specific charges for high demand
by the organization or payment to the organization for reducing energy demand in specific time periods
(demand response programmes). These can require the organization to change O&M practices, or make
equipment investments, but these can be part of its least cost path to NZE.

These actions should be incorporated into and coordinated with other actions in its energy plan. This
topic, including more on demand response, is further explored in Clause B.5.
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6.3 Renewable grid connection

If the organization is considering adding renewable generation at its facilities, it can consider not just
its own energy requirements, but also providing renewable energy to its electricity provider or nearby
facilities owned by others. This can improve the cost of achieving NZE. It should do this by:

— expanding new renewal energy generation on otherwise unused land, roofs or parking areas;

— improving regeneration or surplus energy supply using heat-pump technology;

— prov'r‘]inry tradincg orsharing enerav with nearbv eneragv users
57 S =] 5) P4 =P

The choige of new, renewable generation may reflect weather conditions such as the amount of sunshine
and temperature.

NOTE Organizations can make efforts to share energy to minimize energy use. They can ¢onsider shar¢d
use of endgrgy storage systems, especially during peak hours, sharing unused renewable energy!
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Annex A
(informative)
Relationship between NZE design, construction and operation

The organization’s energy consumption should provide a step-by-step plan for design, construction and
O]I;eration after setting NZE goals. This document focuses on the activities of the NZE operatjon stage

tHrough the energy efficiency improvement based on ISO 50001 operation and renewal%lgnergy (see

Figure A.1). (\(1,

General New construction NZQ@'ﬁndary

organization / 5~ \
R I 1 Energy savigzg?%
i - design a@\ onstruction
S

A\h\eneral NZE boundary

Annually delivered [ ______ << - " N

energy Consumption

improvement of energy
efficiency during
operation using ISO 50001

ZERO

New
construction

Renewable enjergy
production rarjges

O N \ J

Key %\

1| energy sav@hrough the use of ISO 50001

2| renew Wnergy production and production ranges which can be replaced with the energy consuniption left
for ze ergy
@ Figure A.1 — Relationship between NZE design, construction and operation
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Annex B
(informative)

NZE overview for implementation

B.1 General

The matg¢rial in this document is perhaps unfamiliar to many users, especially as a numbeér:-of the
concepts| and issues around renewable energy and the perspective of net zero are not hecessarily
in commjon use in practising energy management. This annex provides additional information and
discussidn to clarify these concepts. It also provides the rationale for the guidancesprovided in this
documert.

B.2 Concepts of NZE and the relationship to energy managenment — Background

renewalple energy” means is nuanced, as many jurisdictions have long and detailed definitions jof
renewable energy that are far more restrictive than the word “renewable energy” implies. In additiogn,
there is g set of issues about what restrictions must be placed on renewable energy that should coupt
for achieying NZE.

It is impprtant before decidinglon an NZE goal in which “renewable energy” compensates fully fpr
energy cpnsumption to establish' what qualifies as a renewable energy resource according to the lays
and regulations of the jurisdiction(s) where facilities are located. These laws or regulations can al$o
depend gn where the refif@wable resources are located. Absent such a definition, only resources thpt
meet the|definition of clean renewable energy should be counted because this mitigates the risk of the
organizafion’s accounting scheme being considered unacceptable by interested parties.

It is also|advisable to state explicitly how renewable off-site energy is counted for NZE goals. Again,
jurisdictjons\sometimes have procedures for how to do this. If there are no such rules, or ti:e
organizalion wants to establish more demanding goals than those required by law or regulation, the
organization should establish procedures that give precedence to on-site clean renewable energy, and
also to resources that are directly connected to the energy uses of the facility, and under the control of
the management of the facility. The organization may choose to count clean renewable off-site energy
only when there is a direct electrical connection and/or a long-term contract between the renewable
provider and the organization.

For clean renewable off-site energy that is not directly connected by wires or contractual agreements,
the organization can apply a discount factor, such that, for example, only 30 % of the clean renewable
energy generation counts towards the NZE goal. The goal of establishing a firm policy on off-site
renewable energy is to strike an appropriate balance between two extremes. On one extreme is the
case in which an organization claims they have an NZE facility because they have purchased renewable
energy credits for power production that is in a different country and on a different grid. This outcome
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