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Recommendation ITU-T L.1332

Total network infrastructure energy efficiency metrics

Summary

Recommendation ITU-T L.1332 contains the basic definition of energy efficiency metrics and
measurement methods required to evaluate the energy efficiency of a total network, including the
energy consumption for:

- all telecommunication (TLC)/information and communications technology (ICT) equipment
in the network;

- all facilities equipment (e.g., cooling systems, site monitoring systems, fire protection and
lighting systems;

- energy losses in DC power station or AC UPS and in the power distribution;

- maintenance activities and site-visit energy used for transportation (e.g., by car);

- diesel generators used for emergency purposes.

History

Edition Recommendation  Approval  Study Group Unique ID*
1.0 ITU-T L.1332 2018-01-13 5 11.1002/1000/13459
Keywords

Energy efficiency, facilities, methodology, metrics.

* To access the Recommendation, type the URL http://handle.itu.int/ in the address field of your web
browser, followed by the Recommendation's unique I1D. For example, http://handle.itu.int/11.1002/1000/11

830-en.
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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications, information and communication technologies (ICTs). The ITU Telecommunication
Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical,
operating and tariff questions and issuing Recommendations on them with a view to standardizing
telecommunications on a worldwide basis.

The World Telecommunication Standardization Assembly (WTSA), which meets every four years, establishes
the topics for study by the ITU-T study groups which, in turn, produce Recommendations on these topics.

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1.

In some areas of information technology which fall within ITU-T's purview, the necessary standards are
prepared on a collaborative basis with 1ISO and IEC.

NOTE

In this Recommendation, the expression "Administration” is used for conciseness to indicate both a
telecommunication administration and a recognized operating agency.

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain
mandatory provisions (to ensure, e.g., interoperability or applicability) and compliance with the
Recommendation is achieved when all of these mandatory provisions are met. The words "shall" or some other
obligatory language such as "must™ and the negative equivalents are used to express requirements. The use of
such words does not suggest that compliance with the Recommendation is required of any party.

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this Recommendation may involve

the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence, validity or

applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others outside of
+ the Recommendation development process.

. As of the date of approval of this Recommendation, ITU had not received notice of intellectual property,
© protected by patents, which may be required to implement this Recommendation. However, implementers are
- cautioned that this may not represent the latest information and are therefore strongly urged to consult the TSB
! patent database at http://www.itu.int/ITU-T/ipr/.

© ITU 2018

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the prior
written permission of ITU.
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Introduction

The facilities or infrastructure parts of an information and communication technology (ICT) network
are composed, at a minimum, of the following:

- alternating current (AC) infrastructure;

— AC/direct current (DC) or uninterruptable power source (UPS) conversion with batteries;
— backup systems (e.g., diesel generators);

- cooling systems.

Without optimization, it is commonly considered that 50 per cent of the energy used in a
telecommunication (TLC) installation is used or wasted by the infrastructure.

Figure 0-1 shows an example of the energy loss distribution in a generic TLC site from high-voltage
(HV) to ultra-low-voltage equipment used inside an ICT site.
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Figure 0-1 — Distribution of energy loss in an ICT site from HV electric input to final use
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To reduce the energy consumption and environmental impact of a TLC network it is useful to
standardize a simple evaluation of the effect of power-reduction actions on the total energy
consumption and wasted energy of the system.

An indicator that considers the distribution of energy consumption from site input to final load in a
network is useful. The power usage effectiveness (PUE) indicator is commonly used in data centres.
PUE is the following ratio:

PUE Total power consumption at site input

Load power consumption at load power interface

This type of indicator does not give sufficient information to evaluate the environmental impacts of
infrastructure and losses inside the equipment itself, nor for energy used for external operations and
maintenance activities.
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