ICS 35.020, 35.110, 35.160 SLOVENSKA TECHNICKA NORMA

Maj 2017

Informa €na technika. Zariadenia a infrastruktdry
vypo étovych stredisk. Cast’ 4-2: Efektivnos t

STN vyuZitia energie.

STN
EN 50600-4-2

36 7254

Information technology - Data centre facilities and infrastructures - Part 4-2: Power Usage Effectiveness

Tato norma obsahuje anglicka verziu eurépskej normy.
This standard includes the English version of the European Standard.

Tato norma bola ozndmena vo Vestniku UNMS SR &. 04/17

Obsahuje: EN 50600-4-2:2016

124633

Urad pre normalizaciu, metrolégiu a skiSobnictvo Slovenskej republiky, 2017

Podla zékona €. 264/1999 Z. z. o technickych poziadavkach na vyrobky a o posudzovani zhody a o zmene a doplneni niektorych
zékonov v zneni neskorSich predpisov sa slovenské technicka norma a &asti slovenskej technickej normy mézu rozmnozovat alebo

rozSirovat’ len so suhlasom slovenského narodného normaliza¢ného organu.




STN EN 50600-4-2: 2017

EUROPEAN STANDARD EN 50600-4-2
NORME EUROPEENNE
EUROPAISCHE NORM December 2016

ICS 35.020; 35.110; 35.160

English Version

Information technology - Data centre facilities and infrastructures
- Part 4-2: Power Usage Effectiveness

Technologie de l'information - Installation et infrastructures Informationstechnik - Einrichtungen und Infrastrukturen von
de centres de traitement de données - Partie 4-2 : Efficacité Rechenzentren - Teil 4-2: Kennzahl zur eingesetzten
de Il'utilisation de I'énergie Energie

This European Standard was approved by CENELEC on 2016-10-10. CENELEC members are bound to comply with the CEN/CENELEC
Internal Regulations which stipulate the conditions for giving this European Standard the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on application to the CEN-CENELEC
Management Centre or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CENELEC member into its own language and notified to the CEN-CENELEC Management Centre has the
same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic,
Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Malta, the Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Europiisches Komitee fiir Elektrotechnische Normung

CEN-CENELEC Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2016 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members.

Ref. No. EN 50600-4-2:2016 E



STN EN 50600-4-2: 2017
EN 50600-4-2:2016

Contents Page
European foreword 5
INEFOTUGCTION ...ttt ettt e et e e s st e e e s b et e e e s e e e e e sbe e e e e ane e e e esreeesenaneas 6
1 Yoo o= TS PP SO 9
2 NOIMALIVE FEFEIENCES ...ttt e s et e s e e ene e e naneenas 9
3 Terms, definitions and abbreviations ... 9
3.1 Terms and defiMItIONS ........oooiii e 9
3.2 ADDIEVIATIONS ...ttt e e b e b e e s 10
3.3 301 oo - T PP PPPTPPR 11
4 Applicable area of the data CeNtre ....... ... e e e 11
5 Determination of Power Usage EffeCtiveness..........uuiiiiiiiiii e 12
5.1 LT o1 PP PP PP 12
5.2 Total data centre energy CONSUMPLION .........uiiii it bbb 12
5.3 Total data centre energy consumption in mixed-use buildingS ...........covvviieiiieiiiiiiiiiiieeeeeeeeeeee 13
6 Measurement of Power Usage EffeCtiVENESS ...........uvviiiiiiiiiie e 13
6.1 Y CE= U] g To =T a 1= o | VA oo 0 =10 g o] o3 ([ o 1 13
6.1.1 LC 1T T = T PSPPSR PP PO TPP PR 13
6.1.2 Measurement period and fIEQUENCY ........ccceii it e e e e e e e e e e s ae e e e e e e e e anaes 13
6.1.3 Meter and measurement reQUINEMENTS ............uuuuuueiiiiiiiiiiiiiieieieeeieeeeeeeeeeeeeeeeereeeaereeererereesenrernsnrnrnrnnes 13
6.2 Categories of Power Usage EffeCtiVENeSS..........ooi i 14
6.2.1 LCT=T o1 PR PP 14
6.2.2 Category 1 (PUE{) — basic resolution...............cooiii 14
6.2.3 Category 2 (PUE») — intermediate reSolution .............cccccoiiiiiiiiiniic 15
6.2.4 Category 3 (PUE3) —advanced resolution ..., 15
6.2.5 MeasuremMeENt PIACEIMENT...... ... i ittt e e e e e e e e e e eeessesssaessesesssesssssnsnsssnsnsnsnsnnnsnsnnes 15
7 Reporting of Power Usage EffECHVENESS .........uiiiiiiiii e 15
71 Lo [T =T 0 0 T=T o6 SRR 15
7.1.1 Standard construct for communicating PUE data.............ccooiiiii e 15
7.1.2 Example of reporting PUE VaAIUES .........oooiii e e e e 15
71.3 Data for public reporting PUE ... et e e e e e e e e e e e e e e e e e e e ennes 16
7.2 RECOMMENAALIONS ...ttt et e e e ab bt e e s aab e e e e nbre e e e nanes 16
7.21 UL o U =1 =Yo [ ] Y PSS URRPR 16
722 Trend tracking data ... ———— 16
Annex A (normative) ENergy MEASUIEIMENTS .......cciiiiiiiiiiiiiiiee e e eeecie et e e e e e eet e e e e e e s et teeeeaaeeesenrsaeeeeaesaaannes 18
A1 Measuring energy and calculating Power Usage Effectiveness ............ccccovveeeeiiiiiiiiiiieece e, 18
A2 MeasuremMeNt IOCALIONS ........coouiiiiiie e e s e e 18



STN EN 50600-4-2: 2017
EN 50600-4-2:2016

A3 ASSESSMENT FTEQUENCIES ... ettt e e e e e e et et e e e e e e s et e e e e e e e e e e nnenneeeeaeeaaannns 19
Annex B (informative) Calculation of PUE using various energy sUppli€s .........ccccveiiieiiiiiiee e 20
B.1 Examples of PUE calculation with various energy supplies..........ccoeaiiiiiiiiiiiie e 20
B.2 Examples of PUE calculation with cogeneration using electricity and natural gas.............cccocceeenee 21
B.3 Examples of PUE calculation with absorption type chiller ............cccoooiiiiiiiiii e, 22
Annex C (Normative) PUE deriVatiVES ..........cueuiiiiiiie ettt e e e e e et ae e e e e e e e eanes 24
CA1 LC 1T oo | T T PO PP PPP TP 24
C.1.1 PUrpose Of PUE dEIIVALIVES .......ccooiiiiieiie ettt e e e e et e e e e e e s st aae e e e e e e e eanaes 24
C1.2 USING PUE dEIHVALIVES .......eviiiiiiei ettt e e e e e e st e e e e e e e s s antnaeeeaeeeeeannes 24
C.2 INTEMM PUE ...t h et a e st e sttt sa e e e b et et e e e nab e e e aneeenaneenas 25
(O B = T (=TI O | = (o) = SR 25
C.31 L= o1 P PP UP 25
C.3.2 F o] 1 o o [P U TP PP O PPPTPPRR 26
C.3.3 Metering requirements for PPUE ... ... e e e e e e e e e e e e e e enaes 27
C.34 RepOorting Of PPUE ...ttt e e et e et e e e e e e nenee e e e e e e e e s nnenneeeaaeeaaannes 27
C.3.5 Use of pPUE in energy Management ............uiiioiiiiiiiiiee ettt 28
C.3.6 Use of pPUE in mMiXxed USE DBUIIAINGS ......ooiiiiiiiiiiiiiie et e e e e e e 28
C4 DESIGNEA PUE ... ...ttt e e e e e e e e e e e e e s e st e et e eaeeessaasateeeeaaeeeaaannreaeaaaeean 29
Annex D (informative) Interpretation of PUE and its derivatives ..............ccoooiiiiiiiii e 32
DA GBNEIAL. ... et h et b et e nane s 32
D.2 Data centre infrastructure versus IT eqQUIPMENT...........oooiiiiiiiiice e 32
D.3 Comparing PUE results between data CENres ............vvviiiiiiiiiieee e 33
(=] o ToTe =T o] 1Y OPU PP PPPRPN 34
Figures

Figure 1 — Schematic relationship between the EN 50600 series of documents ............ccooecveiiiiiiiiiiiiee e 7
Figure A.1 — Schematic of PUE calculation from measurements..........cccoocueiiiiiiiii e 18
Figure A.2 — Monitoring and measuremMent POINTS...........uuuuuuiuiiiiiiii e ereeerererererererernrsrnrnrnrnnes 19
Figure B.1 — Example for a data centre purchasing all electricCity............ccccccoiiiiiiiiiie e, 20
Figure B.2 — Example for a data centre purchasing electricity and chilled water..............ccccccceeveiiiiiiinnennn. 20
Figure B.3 — Example for a data centre purchasing natural gas ............cccceeeiiiiiiieiie e, 21
Figure B.4 — Example for a data centre purchasing electricity and natural gas ...........cccocccovieeeieiiiiiiiiennn.n. 21
Figure B.5 — Method 1: Measured by chilled water floW..............cooiiiiiiiiiie e 22
Figure B.6 — Method 2: Calculated from energy required to produce chilled water ..............cccoiiiiiinennn 22
Figure B.7 — Method 1: Measured by chilled water flow ... 22
Figure B.8 — Method 2: Measured by iNPUL G8S......ccoiiiiiiiiii e 23
Figure C.1 — Zoning for @ data CENIIE ..o e 26
Figure C.2 — Zoning for a data centre using DX COOING........cooiiiiiiiiiii e 27
Figure C.3 — Zoning for a data centre USiNg Water ..o 27
Figure C.4 — Example of utilizing the combination of PUE derivatives: ipPUE ............ccocoiiieiiei e, 28



STN EN 50600-4-2: 2017
EN 50600-4-2:2016

Tables

Table 1 — PUE CAtEQOIIES .....ooiieiiiiiiiiie ettt ettt e e s et e e e s aabbe e e e anbeee e e nanes 14
Table 2 — Examples of PUE r€POrtiNg ........coouuiiiiiiie ettt e e et e e e e e e e e st ae e e e e e e e eanes 15
Table C.1 — Example of APUE CalCUIAtIoN ...........cooiiiiiiiiieee e e e e e e 30
Table C.2 — Example of context deSCrIPHION .......ueiiii i e e e e e s e e e e e e e e anaes 31



STN EN 50600-4-2: 2017
EN 50600-4-2:2016

European foreword

This document (EN 50600-4-2:2016) has been prepared by CLC/TC 215 “Electrotechnical aspects of
telecommunication equipment”.

The following dates are fixed:

latest date by which this document has  (dop) [2017-07-10]
to be implemented at national level by

publication of an identical national

standard or by endorsement

latest date by which the national (dow) [2019-10-10]

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.

This document has been prepared under a mandate given to CENELEC by the European Commission and
the European Free Trade Association.

Regarding the various parts in the EN 50600 series, see the Introduction.
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Introduction

The unrestricted access to internet-based information demanded by the information society has led to an
exponential growth of both internet traffic and the volume of stored/retrieved data. Data centres are housing
and supporting the information technology and network telecommunications equipment for data processing,
data storage and data transport. They are required both by network operators (delivering those services to
customer premises) and by enterprises within those customer premises.

Data centres need to provide modular, scalable and flexible facilities and infrastructures to easily
accommodate the rapidly changing requirements of the market. In addition, energy consumption of data
centres has become critical both from an environmental point of view (reduction of carbon footprint) and with
respect to economic considerations (cost of energy) for the data centre operator.

The implementation of data centres varies in terms of:

a) purpose (enterprise, co-location, co-hosting, or network operator facilities);
b) security level,

c) physical size;

d) accommodation (mobile, temporary and permanent constructions).

The needs of data centres also vary in terms of availability of service, the provision of security and the
objectives for energy efficiency. These needs and objectives influence the design of data centres in terms of
building construction, power distribution, environmental control and physical security. Effective management
and operational information is required to monitor achievement of the defined needs and objectives.

This series of European Standards specifies requirements and recommendations to support the various
parties involved in the design, planning, procurement, integration, installation, operation and maintenance of
facilities and infrastructures within data centres. These parties include:

1) owners, facility managers, ICT managers, project managers, main contractors;

2) architects, consultants, building designers and builders, system and installation designers;
3) facility and infrastructure integrators, suppliers of equipment;

4) installers, maintainers.

At the time of publication of this European Standard, the EN 50600 series will comprise the following
standards and documents:

— EN50600-1, Information technology — Data centre facilities and infrastructures — Part 1. General
concepts;

— EN50600-2-1, Information technology — Data centre facilities and infrastructures — Part 2-1: Building
construction;

— EN50600-2-2, Information technology — Data centre facilities and infrastructures — Part 2-2: Power
distribution;

— EN50600-2-3, Information technology — Data centre facilites and infrastructures — Part 2-3:
Environmental control,

— EN50600-2-4, Information technology — Data centre facilities and infrastructures — Part 2-4:
Telecommunications cabling infrastructure;
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— EN 50600-2-5, Information technology — Data centre facilities and infrastructures — Part 2-5: Security
systems;

— EN50600-3-1, Information technology — Data centre facilites and infrastructures — Part 3-1:
Management and operational information;

— EN 50600-4-1, Information technology — Data centre facilities and infrastructures — Part 4-1: Overview
of and general requirements for key performance indicators;

— EN 50600-4-2, Information technology — Data centre facilities and infrastructures — Part 4-2: Power
Usage Effectiveness;

— EN 50600-4-3, Information technology — Data centre facilites and infrastructures — Part 4-3:
Renewable Energy Factor,

— CLC/TR 50600-99-1, Information technology — Data centre facilities and infrastructures — Part 99-1:
Recommended practices for energy management.

The inter-relationship of the standards within the EN 50600 series is shown in Figure 1.

EN 508001
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l h 4 b 4
7 enmeozx 7 Enemmnax N T enesonax N
OESIGH QPSR A TIONE Key Perfor mance
Building contruction tdan=gement hdicgtars
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cabling infrastructure
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Recommended practicesfor enargy man=gement

Figure 1 — Schematic relationship between the EN 50600 series of documents

EN 50600-2-X standards specify requirements and recommendations for particular facilities and
infrastructures to support the relevant classification for “availability”, “physical security” and “energy efficiency

enablement” selected from EN 50600-1.

EN 50600-3-X documents specify requirements and recommendations for data centre operations, processes
and management.

EN 50600-4-X documents specify requirements and recommendations for key performance indicators (KPIs)
used to assess and improve the resource usage efficiency and effectiveness, respectively, of a data centre.

In today’s digital society data centre growth, and power consumption in particular, is an inevitable
consequence and that growth will demand increasing power consumption despite the most stringent energy
efficiency strategies. This makes the need for key performance indicators that cover the effective use of
resources (including but not limited to energy) and the reduction of CO9 emissions essential.
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NOTE Within the EN 50600—4-X series, the term “resource usage effectiveness” is more generally used for KPls in
preference to “resource usage efficiency”, which is restricted to situations where the input and output parameters used to
define the KPI have the same units.

In order to enable the optimum resource effectiveness of data centres a suite of effective KPIs is needed to
measure and report on resources consumed in order to develop an improvement roadmap.

These standards are intended to accelerate the provision of operational infrastructures with improved
resource usage effectiveness.

This European Standard specifies Power Usage Effectiveness (PUE), which has become a popular metric to
determine the efficient utilization and distribution of energy resources within a data centre.

It is recognized that the term “efficiency” should be employed for PUE but “effectiveness” provides continuity
with earlier market recognition of the term.

Additional standards in the EN 50600-4-X series will be developed, each describing a specific KPI for
resource usage effectiveness or efficiency.

The EN 50600-4-X series does not specify limits or targets for any KPl and does not describe or imply,
unless specifically stated, any form of aggregation of individual KPIs into a combined nor an overall KPI for
data centre resource usage effectiveness or efficiency.

This European Standard is intended for use by and collaboration between data centre managers, facility
managers, ICT managers, and main contractors.

This series of European Standards does not address the selection of information technology and network
telecommunications equipment, software and associated configuration issues.
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1 Scope

This European Standard specifies the Power Usage Effectiveness (PUE) as a Key Performance Indicator
(KPI) to quantify the efficient use of energy in the form of electricity.

NOTE See the Note 1 to entry in Definition 3.1.3.

This European Standard:

a) defines the Power Usage Effectiveness (PUE) of a data centre;
b) introduces PUE measurement categories;

c) describes the relationship of this KPI to a data centre’s infrastructure, information technology equipment
and information technology operations;

d) defines the measurement, the calculation and the reporting of the parameter;
e) provides information on the correct interpretation of the PUE.

PUE derivatives are described in Annex C.

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.

EN 50600-1, Information technology — Data centre facilities and infrastructures — Part 1: General concepts

EN 50600-4-1:2016, Information technology — Data centre facilities and infrastructures — Part 4-1:
Overview of and general requirements for key performance indicators

EN 62052 (all parts), Electricity metering equipment (AC) — General requirements, tests and test conditions
(IEC 62052 series)

EN 62053 (all parts), Electricity metering equipment (a.c.) — Particular requirements (IEC 62053 series)

koniecnahladu -textdalej pokracuje v platenejverzii STN
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