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Foreword

The text of document 64/1969/FDIS, future edition 1 of IEC 60364-8-1, prepared by IEC/TC 64
"Electrical installations and protection against electric shock” was submitted to the IEC-CENELEC
parallel vote and approved by CENELEC as HD 60364-8-1:2015.

A draft amendment, which covers common modifications to IEC 60364-8-1:2014, was prepared by
CLC/TC 64 "Electrical installations and protection against electric shock" and approved by CENELEC.

The following dates are fixed:

¢ latest date by which this document has  (dop) 2015-12-22
to be implemented at national level
by publication of an identical
national standard or by endorsement

¢ latest date by which the national (dow) 2017-12-22
standards conflicting with this document
have to be withdrawn

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such
patent rights.

Endorsementnotice

The text of the International Standard|EC,60364-8-1:2014,was approved by CENELEC as a
European Standard with agreed common modifications.

In the official version, for Bibliography, the following notes-have to,be,added for the standards
indicated:

IEC 60364-6 NOTE Harmonized as HD 60364-6.

1ISO 50001 NOTE Harmonized as EN ISO 50001.

COMMON MODIFICATIONS
8.6.2
Add at the end of the clause the following note:

NOTE The use of carefully selected software for energy management purposes facilitates
the implementation of all these requirements.



Annex ZA
(normative)

Normative references to international publications

with their corresponding European publications

HD 60364-8-1:2015

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

NOTE 1 When an International Publication has been modified by common modifications, indicated by (mod), the relevant

EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available here:

www.cenelec.eu.
Publication
IEC 60034-30

IEC 60287-3-2

IEC 60364
IEC 60364-5-52
(mod)

IEC 60364-5-55
(mod)

IEC 60364-7-712

IEC 61557-12

IEC 62053-21

IEC 62053-22

Year

series

2009

2011

2002

2007

Title

Rotating electrical machines -- Part 30:
Efficiency classes of single-speed, three-
phase, cage-induction motors (IE code)
Electric cables - Calculation of'the current | +

rating - Part 3: Sections on operating

conditions}-jSection-2: Economic

optimization of power cable size

Low-voltage electrical installations -- Part HD 60364

1: Fundamental principles; assessment of

general characteristics, definitions

Low-voltage-electrical installations=- Part HD 60364-5-52
5-52: Selection and erection of electrical

equipment - Wiring systems

Electrical installations of buildings -- Part 5-HD 60364-5-559
55: Selection and erection of electrical

equipment - Other equipment

Electrical installations of buildings -- Part 7-HD 60364-7-712
712: Requirements for special installations

or locations - Solar photovoltaic (PV)

power supply systems

Electrical safety in low voltage distribution EN 61557-12
systems up to 1 000 V a.c. and 1 500 V

d.c. - Equipment for testing, measuring or

monitoring of protective measures -- Part

12: Performance measuring and

monitoring devices (PMD)

EN/HD
EN 60034-30

Electricity metering equipment (a.c.) - EN 62053-21
Particular requirements -- Part 21: Static

meters for active energy (classes 1 and 2)

Electricity metering equipment (a.c.) - EN 62053-22

Particular requirements -- Part 22: Static
meters for active energy (classes 0,2 S
and 0,5 S)

Year

series

2011

2012

2005

2008



SIST HD 60364-8-1:2015

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST HD 60364-8-1:2015
https//standards.iteh.ai/catalog/standards/sist/3b1d4707-4f4a-4499-bf0d-
6b4b65e2ed09/sist-hd-60364-8-1-2015



IEC 60364-8-1

Edition 1.0 2014-10

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Low-voltage electrical installations ~
Part 8-1: Energy efficiency

Installations électriques basse tension —
Partie 8-1: Efficacité énergétique

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE XA
CODE PRIX

ICS 13.020.01; 91.140.50 ISBN 978-2-8322-1883-9

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale



-2- IEC 60364-8-1:2014 © IEC 2014

CONTENTS

FOREWORD ...ttt ettt et et et ettt et et e et e et e et e et e e et e e e enns 5
LN I 2 1 1 L N 1 S 7
1 1T o 1= S 8
2 NOrMative refErENCES .. e 8
3 Terms and definitioNs ... 9
3.1 =Y a1 =Y PP 9
3.2 Electrical energy management .. ... 10
3.3 ENergy MeasUrEmMENt ... .o e 11
3.4 SeCtOrs Of ACHIVITIES ...uniie i 12
S € 7= o T=Y o= 12
4.1 Fundamental prinCiples .. ... i 12
4.1.1 Safety of the electrical installation ... 12
4.1.2 Availability of electrical energy and user decision .............ccoeviiieiiiiiiiieinnennn. 12
4.1.3 Design requirements and recommendations ............ccoiviiiiiiiiininin 13
SECtOrs Of ACHIVITIES ouuiie i 13
Design requirements and recommendations ...........ooooiiiiiiiii i 13
6.1 General..... e g4 FE A R T TR A T E N« T BN F N T e e e eeeeeeneeneenaennaen 13
6.2 Determination of Toad profile ... ... 13

6.3 Determination of the transformerjand switchboard location with the
barycentre Method .. ... 13
6.4 L AV VAT U o153 2= 14 o o I 14
6.4.1 Gengta)//standards.iteh-aicataloa/standards/sist/3b 1 d4:707-4#4a-4499-bf e e eveennennneenneennanns 14
6.4.2 Optimum numberofHHV/LV 'substations: .ol 0o 14
6.4.3 Working point of the transformer............coooiiiii i 14
6.4.4 Efficiency of the transformer ... .. ..o 14
6.5 Efficiency of local production ... 15
6.6 Efficiency of 10Cal StOrage .......c.oivniiiii i 15
6.7 LOSSES iN the WIMING coouniiii e 15
6.7.1 V4o 2= Yo [T 1 o o S 15
6.7.2 Cross-sectional areas of conducCtors ...... ... 15
6.7.3 Power factor Correction . ... ... 15
6.7.4 Reduction of the effects of harmonic currents ... 15
7 Determination of the zones, usages and meshes ... ... 16
7.1 Determining the ZONES ... 16
7.2 Determining the usages within the identified zones ..., 16
7.3 Determining the MEShes ..o 16
7.3.1 LY o= = | P 16
7.3.2 Criteria for considering meshes ..o 17
7.3.3 Y7oy T 18
7.4 Impacts on distribution system design.........coooiiiiii 18
8 Energy efficiency and load management system..........cccoooiiiiiiiiiiiii i, 19
8.1 L= a1 =Y PP 19
8.2 Requirements from the USer ... ... e 20
8.2.1 GBNEIAL .t 20

8.2.2 Requirements on the 10ads ... 20



IEC 60364-8-1:2014 © IEC 2014 -3-

8.2.3 Requirements on the supplies ...
8.3 Inputs from loads, sensors and forecasts ...........cooeeiiiiiiiiiiii i,
8.3.1 MEASUIEMENT ... et
8.3.2 [0 T= T P
8.3.3 oy LY e VAR =T=] 1T o = P
8.3.4 FOrE LAt S oot
8.3.5 [ F= = T T Yo o T o S
8.3.6 COMMUNICATION ... e
8.4 Inputs from the supplies: energy availability and pricing, smart metering...............
8.5 Information for the user: monitoring the electrical installation................................
8.6 Management of loads through the meshes ...,
8.6.1 GBNEIAL .. s
8.6.2 Energy management System ... ...

8.7 Multi-supply source management: grid, local electricity production and
S O A o
9 Maintenance and enhancement of the performance of the installation ...........................
9.1 /=14 g oY [0 Lo o Y20
9.2 Installation life cycle methodology.....c..oiviiiiiiii e,
9.3 Energy efficiency life CYCle ... ..o
9.3.1 GBNEIAL .
9.3.2 Performance programmen. L. A ek e el 0 i
9.3.3 RV =Y 1 To= 1 o P
9.3.4 Maintenance ... ..
10 Parameters for implementation of efficiency measures ..o
101 GENEIAL. e hesmrninmriansrainentromsmdms eiormsbn m oo omiat 12 40§ 3417 £ 72 25 e n b= A
10.2 Efficiency measures. iodhé5aad00/sisi hie 602008 b e 20k Se et e e e
10.2.1 Current-using/carrying eqUIPMENt ... ..o
10.2.2 Distribution SYSTEM ..o
10.2.3 Installation of monitoring Systems ..o,
T o3 4 o T 1= P
12 Assessment process for electrical installations ...
12.1 New installations, modifications and extensions of existing installations................
12.2  Adaptation of existing installations ...

Annex A (informative) Determination of transformer and switchboard location using the
barycentre Method .. ... e

A.1 Barycentre method. ...
A.2 Total 1oad baryCentre ...
A.2A1 LY o= = | P
A.2.2 Subdistribution board locations ...
A.2.3 EratiVE PrOCESS i
Annex B (informative) Example of a method to assess the energy efficiency of an

electrical INStallation ... e
B.1 Energy efficienCy parameters .. ..o
B.2 Energy efficiency performance [eVels ...... ..o
B.3 INStallation Profiles .. ...
B.4 Electrical installation efficiency classes. ...
B.5 Example of installation profile (IP) and electrical installation efficiency class

L= 1 =00 TP



-4 - IEC 60364-8-1:2014 © IEC 2014

Figure 1 — Energy efficiency and load management system ..............ccooiiiiiiiiiiiiein e, 19
Figure 2 — Power distribution scheme ... 21
Figure 3 — Iterative process for electrical energy efficiency management...................co.o. 25
Figure A.1 — Example 1: Floor plan of production plant with the planned loads and

Calculated DaArYCENIIE ... e e 35
Figure A.2 — Barycentre — Example 2: Calculated ...........cooiiiiiiiiiiii e, 36
Figure A.3 — Example of location of the barycentre in an industrial building .......................... 37
Table 1 — Overview of the NEEAS ... 21
Table 2 — Process for electrical energy efficiency management and responsibilities.............. 26
Table B.1 — Determination of load profile in KWh........ 38
Table B.2 — Location of the main substation.............. 39
Table B.3 — Required optimization analysis for motors............c.cooiiiiiiiiiii i 40
Table B.4 — Required optimization analysis for lighting ............coooiiiiiii i, 40
Table B.5 — Required optimization analysis for HVAC ..., 41
Table B.6 — Required optimization analysis for transformers ..., 41
Table B.7 — Required optimization analysis for wiring system .............ccoooiiiiiiiiiiiiceee, 42
Table B.8 — Required optimization analysis/for power factor.correction’.v.............c.cooveneinnnen. 42
Table B.9 — Requirement for power-factor] (PF)-medsurement ..., 43
Table B.10 — Requirement for electrical energy (kWh) and power (kW) measurement........... 43
Table B.11 — Requirement for voltage (V) Imeasurement o............coooiiiiiiiiii e, 44
Table B.12 — Requirement for harmonic and interharmonic measurement’ ............................. 45
Table B.13 — Requirement for renewable energy ..o 46
Table B.14 — Minimum requirement for distribution of annual consumption ........................... 47
Table B.15 — Minimum requirement for reducing the reactive power...............ccoceeviiiininnnen. 47
Table B.16 — Minimum requirement for transformer efficiency .............c.coooiiiiiiiiiiin e, 48
Table B.17 — Energy efficiency measures profile..........coooiii 49
Table B.18 — Energy efficiency performance profile for an industrial installation.................... 49
Table B.19 — Electrical installation efficiency Classes..........ccccoiiiiiiiiiiiiii e, 50
Table B.20 — Example of energy efficiency profile — Efficiency measures..............c..cooeeenni. 50

Table B.21 — Example of energy efficiency profile — Energy efficiency performance
LBV S e 51



IEC 60364-8-1:2014 © IEC 2014 -5-

1)

2)

3)

4)

5)

6)

7)

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE ELECTRICAL INSTALLATIONS -
Part 8-1: Energy efficiency

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate,IEC cannot 'be held responsible fon thepway /in jwhich /they are used or for any
misinterpretation by any end-user.

In order to promote international uniformity, - IEC,National¢Committees undertake to apply IEC Publications
transparently to the maximum extent-possible“in their “national *and jregional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide.any.attestation.of conformity.;Independent certification;bodies provide conformity
assessment services and, in some areas, access.to IEC marks of conformity. IEC is not responsible for any
services carried out by independent’certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 60364-8-1 has been prepared by IEC technical committee 64:
Electrical installations and protection against electric shock.

The text of this standard is based on the first edition and the following documents:

FDIS Report on voting
64/1969/FDIS 64/1977/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts of the IEC 60364, under the general title Low-voltage electrical installations,
can be found on the IEC website.



-6- IEC 60364-8-1:2014 © IEC 2014

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION

The optimization of electrical energy usage can be facilitated by appropriate design and
installation considerations. An electrical installation can provide the required level of service
and safety for the lowest electrical consumption. This is considered by designers as a general
requirement of their design procedures in order to establish the best use of electrical energy.
In addition to the many parameters taken into account in the design of electrical installations,
more importance is nowadays focused on reducing losses within the system and its use. The
design of the whole installation therefore takes into account inputs from users, suppliers and
utilities.

The rate of replacement of existing properties is low, between 2 % and 5 % annually,
depending on the state of the local economy. It is therefore important that this standard
covers existing electrical installations in buildings, in addition to new installations. It is in the
refurbishment of existing buildings that significant overall improvements in energy efficiency
can be achieved.

The optimization of the use of electricity is based on energy efficiency management which is
based on the price of electricity, electrical consumption and real-time adaptation. Efficiency is
checked by measurement during the whole life of the electrical installation. This helps identify
opportunities for any improvements and corrections. Improvements and corrections may be
implemented through major investment or by an incremental method. The aim is to provide a
design for an efficient electrical installation which allows an energy management process to
suit the user’s needs, and in accordance with an acceptable investment.

This standard first introduces the different measures to, ensure an energy efficient installation
based on kWh saving. It then provides 'guidance’on 'giving<priority to the measures depending
on the return of investment, i.e. the saving of electrical energy costs divided by the amount of
investment.

This standard is intended to provide requirements and recommendations for the electrical part
of the energy management system addressed by ISO 50001 [1].

Account should be taken, if appropriate, of induced works (civil works, compartmentalization)
and the necessity to expect, or not, the modifiability of the installation.

This standard introduces requirements and recommendations to design the adequate
installation in order to give the ability to improve the management of performance of the
installation by the tenant/user or for example the energy manager.

All requirements and recommendations of this part of IEC 60364 enhance the requirements
contained in Parts 1 to 7 of the standard.

1 Numbers in square brackets refer to the Bibliography.
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LOW-VOLTAGE ELECTRICAL INSTALLATIONS -

Part 8-1: Energy efficiency

1 Scope

This part of IEC 60364 provides additional requirements, measures and recommendations for
the design, erection and verification of all types of low-voltage electrical installation including
local production and storage of energy for optimizing the overall efficient use of electricity.

It introduces requirements and recommendations for the design of an electrical installation
within the framework of an energy efficiency management approach in order to get the best
permanent functionally equivalent service for the lowest electrical energy consumption and
the most acceptable energy availability and economic balance.

These requirements and recommendations apply, within the scope of the IEC 60364 series,
for new installations and modification of existing installations.

This standard is applicable to the electrical installation of a building or system and does not
apply to products. The energy efficiency. of these products and their operational requirements
are covered by the relevant'product/standards.

This standard does not specifically'address building automation systems.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60034-30, Rotating electrical machines — Part 30: Efficiency classes of single-speed,
three-phase, cage-induction motors (IE-code)

IEC 60287-3-2, Electric cables — Calculation of the current rating — Part 3-2: Sections on
operating conditions — Economic optimization of power cable size

IEC 60364 (all parts), Low-voltage electrical installations

IEC 60364-5-52:2009, Low-voltage electrical installations — Part 5-52: Selection and erection
of electrical equipment — Wiring systems

IEC 60364-5-55:2011, Low-voltage electrical installations — Part 5-55: Selection and erection
of electrical equipment — Other equipment

IEC 60364-7-712:2002, Electrical installations of buildings — Part 7-712: Requirements for
special installations or locations — Solar photovoltaic (PV) power supply systems

IEC 61557-12:2007, Electrical safety in low voltage distribution systems up to 1 000 V a.c.
and 1 500 V d.c. — Equipment for testing, measuring or monitoring of protective measures —
Part 12: performance measuring and monitoring devices (PMD)



IEC 60364-8-1:2014 © IEC 2014 -9-

IEC 62053-21, Electricity metering equipment (a.c.) — Particular requirements — Part 21: Static
meters for active energy (classes 1 and 2)

IEC 62053-22, Electricity metering equipment (a.c.) — Particular requirements — Part 22: Static
meters for active energy (classes 0,2 S and 0,5 S)

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1 General

3.1.1
zone
area (or a surface) defining part of an installation

Note 1 to entry: Examples of a zone can be a kitchen of 20 m? or a storage area of 500 m?2.

3.1.2

current-using equipment

electrical equipment intended to convert electrical energy into another form of energy, for
example light, heat, mechanical energy

[SOURCE: IEC 60050:826:2004,"826-16:02] [2]

3.1.3

electrical distribution system

set of coordinated electrical equipment such as transformers, protection relays, circuit-
breakers, wires, busbars, etc. for.the purpose of powering current-using equipment with
electrical energy

3.1.4
usage
type of application for which electricity is used such as lighting, heating, etc.

3.1.5
distribution system design
design of cabling and associated electrical equipment for the distribution of electrical energy

3.1.6
load energy profile
electrical energy consumed over a specified period of time for a mesh or a group of meshes

3.1.7

electrical energy efficiency

EEE

system approach to optimize the efficiency of electrical energy use

Note 1 to entry: Energy efficiency improvement measures take into account the following considerations:
— both the consumption (kWh) and the price of electricity technology;

— environmental impact.

Note 2 to entry: “Energy efficiency” is considered to represent “Electrical energy efficiency” in this standard.



	çÐº�ô‡©3É<‚0¦Õ Ã�(�Ç×�üÚ#¤õ84^Õ\Ïä(9p�`¹ûﬁUi�!Î¿ŁÚZ©Ò–ÿ3³é&áTÆ⁄�l„a\ŸÙíÎNüs0Ÿ;ƒv‰›©F�	[`œ�⁄�ï¯&Ì

