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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrot

echnical

Commission) form the specialized system for worldwide standardization. National bodies that are

members of ISO or IEC participate in the development of International Standards through t
committees established by the respective organization to deal with particular fields of t
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other inter

echnical
echnical
national

organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the

work

jhe procedures used to develop this document and those intended for its further, maiy
re described in the ISO/IEC Directives, Part 1. In particular, the different approeval
eeded for the different types of document should be noted. This document/was dr

tenance
criteria
hfted in
tives or

1
dccordance with the editorial rules of the ISO/IEC Directives, Part 2 (see www.iSo.org/dire
www.iec.ch/members_experts/refdocs).

ttention is drawn to the possibility that some of the elements of this documient may be the
f patent rights. ISO and IEC shall not be held responsible for identifying any or all sucl
ights. Details of any patent rights identified during the development\0of'the document will &
htroduction and/or on the ISO list of patent declarations received (see-www.iso.org/patents) o
st of patent declarations received (see patents.iec.ch).

=== o %

Any trade name used in this document is information given4or the convenience of users and
gonstitute an endorsement.

or an explanation of the voluntary nature of standards, the meaning of ISO specific tel
xpressions related to conformity assessment, as well as information about ISO's adhei
he World Trade Organization (WTO) principles in the Technical Barriers to Trade (T
rww.iso.org/iso/foreword.html. In the IEC, seelwww.iec.ch/understanding-standards.

< o D

This document was prepared by Joint Teehnical Committee ISO/IEC JTC 1, Information ted
Subcommittee SC 39, Sustainability, IT &Pata Centres.

—

his first edition cancels and replaces the first edition (ISO/IEC TS 22237-3:2018), which
pchnically revised.

(e

The main changes are as folows:
-+ availability requirements have been aligned with ISO/IEC 22237-1 and ISO/IEC 22237-4;
1 figures have been'updated.

list of all partsvn the ISO/IEC 22237 series can be found on the ISO and IEC websites.

subject
h patent
e in the
r the IEC

Hoes not

'ms and
ence to
BT) see

hnology,

as been

andards
ml and

ody. (A complete listing of these bodies can be found at www.iso.org/members.hf

A

Any feedback or questions on this document should be directed to the user’s national st
s

ww.iec.ch/national-committees.
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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 easil

accommjodate the rapidly changing requirements of the market. In addition, energy consumption
of data fentres has become critical, both from an environmental point of view (reduction of cdibop
footprinit), and with respect to economic considerations (cost of energy) for the data centre operator.

The imp|
a) pur
b) secl
¢) phy
d) accd
NOTE

The nee
the obje
terms of
and phy

achievemment of the defined needs and objectives.

The ISO
involved

facilities
1) owr
2) con

and

3) sup
4) inst
At the
docume
— ISO

Gen

ementation of data centres varies in terms of:
bose (enterprise, co-location, co-hosting or network operator facilities);
Irity level;
sical size; and
mmodation (mobile, temporary and permanent constructions).
Cloud services can be provided by all data centre types mentioned.

ds of data centres also vary in terms of availability of Service, the provision of security and
ctives for energy efficiency. These needs and objectives influence the design of data centres ip
building construction, power distribution, envirommental control, telecommunications cablinig
sical security. Effective management and operational information are required to monitg

—

IEC 22237 series specifies requirements and recommendations to support the various partig
in the design, planning, procurementysintegration, installation, operation and maintenance af
and infrastructures within data centres. These parties include:

[72)

ers, operators, facility managers,ICT managers, project managers, main contractors;

bultants, architects, building'designers and builders, system and installation designers, auditorjs
commissioning agents;

pliers of equipment;and
hllers, maintaimners.

fime of publication of this document, the ISO/IEC 22237 series comprises the followinlg
nts:

[E€.22237-1, Information technology — Data centre facilities and infrastructures — Part 1:

brdl concepts;

— ISO/IEC TS 22237-2, Information technology — Data centre facilities and infrastructures — Part 2:
Building construction;

— ISO/IEC22237-3 (thisdocument), Informationtechnology — Data centrefacilitiesandinfrastructures —
Part 3: Power distribution;

— ISO/IEC 22237-4, Information technology — Data centre facilities and infrastructures — Part 4:
Environmental control;

— ISO/IEC TS 22237-5, Information technology — Data centre facilities and infrastructures — Part 5:
Telecommunications cabling infrastructure;

Vi
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— ISO/IEC TS 22237-6, Information technology — Data centre facilities and infrastructures — Part 6:
Security systems;

— ISO/IEC TS 22237-7: Information technology — Data centre facilities and infrastructures — Part 7:
Management and operational information.

The inter-relationship of the specifications within the ISO/IEC 22237 series is shown in Figure 1.

Part 2
Building construction

Part 3

Power distribution

Part 4

Environmental control

L — Parts

Telecommunications
cabling infrastructure

Part 1
General concepts

Part 6

Security/systems

L& N — Part 7

Management and
operational informption

Figure 1 — Schematic relationship between.the ISO/IEC 22237 series of document

)

]

5O/IEC TS 22237-2 to ISO/IEC TS 22237-6 spegify requirements and recommendations for particular

facilities and infrastructures to support the télevant classification for “availability”, “physical gecurity”
nd “energy efficiency enablement” selected from ISO/IEC 22237-1.

his document, ISO/IEC 22237-3, addresses facilities and infrastructures for power supplieg to, and
ower distribution within, data centres together with the interfaces for monitoring the perfprmance
f those facilities and infrastructures in line with ISO/IEC TS 22237-7 (in accordance with the
quirements of ISO/IEC 22237-1). The line diagrams used in certain figures are not intended t¢ replace
the more familiar electrical circuit diagrams associated with power supply and distribution $ystems,
hich are included where-relevant.

IBO/IEC TS 22237-7”addresses operational and management information (in accordance yith the
quirements of[SO/IEC 22237-1).

his document is intended for use by and collaboration between architects, building designers and
uilders,and system and installation designers.

heASO/IEC 22237 series does not address the selection of information technology and petwork
telecommunications equipment, software and associated configuration issues.

© ISO/IEC 2021 - All rights reserved vii
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Information technology — Data centre facilities and
infrastructures —

Part 3:
p listribudti

1 Scope

—

his document addresses power supplies to, and power distribution within, dat@-centres bas

» o«

he criteria and classifications for “availability”, “physical security” and “energy,efficiency enal
yithin ISO/IEC 22237-1.

<

This document specifies requirements and recommendations for the following:
d) power supplies to data centres;

H) power distribution systems to all equipment within data cefitres;

d telecommunications infrastructure bonding;

d) lightning protection;

g) devices for the measurement of the power constimption and power quality characteristics
along the power distribution system and their integration within management tools.

Safety and electromagnetic compatibility (EMC) requirements are outside the scope of this d
and are covered by other standards and Tegulations. However, information given in this docur
He of assistance in meeting these standards and regulations.

(Jonformance of data centres to the)present document is covered in Clause 4.

The use of the data centre stored energy or alternate sources to be used by the grid is not in the
his document and is for eonsideration in future specifications.

—

Normative references

[ NS

|

he following)decuments are referred to in the text in such a way that some or all of thein
onstitutes tequirements of this document. For dated references, only the edition cited app
ndated references, the latest edition of the referenced document (including any amendments)

o QO

wul

N 18160 (all parts), Leak detection systems

ed upon
lement”

ht points
bcument

nent can

scope of

content
lies. For
applies.

IEC60076-1T, Power transformers — Part 11: Dry-type transformers
[EC 60364 (all parts), Low-voltage electrical installations
[EC 60947 (all parts), Low-voltage switchgear and controlgear

IEC 61000-2-4, Electromagnetic compatibility (EMC) — Part 2-4: Environment — Compatibility
industrial plants for low-frequency conducted disturbances

[EC 61439 (all parts), Low-voltage switchgear and controlgear assemblies

© ISO/IEC 2021 - All rights reserved
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IEC 61557-12, 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 61869-2:2012, Instrument transformers — Part 2: Additional requirements for current transformers
IEC 62040 (all parts), Uninterruptible power systems (UPS)

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 metel
for active energy (classes 0,2 S and 0,5 S)

[%}

IEC 62271-200, High-voltage switchgear and controlgear — Part 200. AC metal-enclosed switchgear and
controlgear for rated voltages above 1 kV and up to and including 52 kV

IEC 62305 (all parts), Protection against lightning

[%}

[EC 62586-1, Power quality measurement in power supply systems — Part 1: Power’quality instrument

(PQD

[EC 62586-2, Power quality measurement in power supply systems — “Rart 2: Functional tests and
uncertainty requirements

IEC 62974-1, Monitoring and measuring systems used for data collection, gathering and analysis — Part ]:
Device réquirements

IEC 885p8-11, Reciprocating internal combustion engine driven alternating current generating sets -
Part 11: Rotary uninterruptible power systems — Performance requirements and test methods

IEC/TS $2749, Assessment of power quality — Characteristics of electricity supplied by public networks

ISO/IEC|22237-1, Information technology — Dataycentre facilities and infrastructures — Part 1: Generql
concepts

ISO/IEC| 22237-4, Information technoldgy*— Data centre facilities and infrastructures — Part 4:
Environipental control

ISO/IECJTS 22237-6, Information _technology — Data centre facilities and infrastructures — Part §¢:
Security|systems

ISO/IEC|30129, Informatioutechnology — Telecommunications bonding networks for buildings and othe
structures

=

3 Tenms, definitions and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 22237-1 and the following
apply.

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

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

— IEC Electropedia: available at http://www.electropedia.org/

2 © ISO/IEC 2021 - All rights reserved
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3.1.1

active power

P

under periodic conditions, mean value, taken over one period, 7, of the instantaneous power, p:

1T
P=— [ pdt
To

Note 1 to entry: Under sinusoidal conditions, the active power is the real part of the complex power S, thus
P=ReS

Note 2 to entry: The coherent SI unit for active power is watt, W.
[FOURCE: IEC 60050-131:2002, 131-11-42]

3.1.2

ddditional supply
dower supply that provides power in the event of failure of primary (3.1.22)land/or secondany supply
(B.1.24)

3.1.3
apparent power
N

roduct of the r.m.s. voltage U between the terminals of a two-terminal element or two-termingl circuit
nd the r.m.s. electric current / in the element or circuit S = UL

ote 1 to entry: Under sinusoidal conditions, the apparent®power is the modulus of the complex [power §,
hus S = |S|.

ot

Note 2 to entry: The coherent SI unit for apparent powerds voltampere, VA.

SOURCE: [EC 60050-131:2002, 131-11-41]

[
314
dapacitive load

1pad that is capacitive, so that the alternating current is out of phase with and leads the voltage
3.1.5

datenary

wire hung at a specific ten§ion between supporting structures of power cabling

3.1.6

diverse route
Iternative separate pathway intended to provide adequate segregation from another pathway,|in order
tp maintain service provision in the event of physical damage to one of the pathways

1.7
ual-corded equipment
quipment served by multiple power supply input interfaces

emergency power off

EPO

designated device to provide emergency switching which disconnects power from one or more data
centre facilities, infrastructures or spaces

Note 1 to entry: The configuration and function of emergency power off devices can be subject to national or
local regulations.

3.1.9
fire compartment
discrete zone designed to contain a fire within that zone

© ISO/IEC 2021 - All rights reserved 3
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3.1.10

high voltage

HV

voltage whose nominal r.m.s. value is 35 kV < Uy < 230 kV

Note 1 to

entry: Because of existing network structures, in some countries the boundary between MV and HV can

be different.

3.1.11

inductive load

load thal

3.1.12
IT load
electricd
and tra
supplies

3.1.13

load fad
ratio, ex
(year, m
other sp|

Note 1 to

Note 2 td
hours wi

[SOURCH
3.1.14

locally protected socket

sockets (
failure @
co-locat

3.1.15
low volt
LV
voltage

3.1.16

Main-Tie-Tie-Main

electricd
to flow
circuits

[ is inductive, so that the alternating current is out of phase with and lags behind the voltage

| consumption of all the information technology equipment, providing data storage, processing
hsport services, measured at its input terminals including all on-board intégrated powdr
and cooling fans

tor

pressed as a numerical value or as a percentage, of the consumption within a specified perio
onth, day, etc.), to the consumption that would result from contintious use of the maximum o
ecified demand occurring within the same period

= =

entry: This term should not be used without specifying the demand and the period to which it relates,

entry: The load factor for a given demand is also equal to the ratio of the utilization time to the time in
thin the same period.

: IEC 60050-691:1973, 691-10-02]

3.1.26) which continue to deliver powerto connected equipment for a defined period followinig
f power supply and distribution equipment by means of a battery supply or UPS adjacent to, dr
bd with, those sockets (e.g. emengency lighting)

age

vhose nominal r.m,s.\value is Uy < 1 kV

1 connection-between two power supply or power distribution circuits which allows currerjt
n eitherdirection and containing two circuit breakers enabling maintenance while one of thie
s active

3.1.17

medium voltage

MV

voltage whose nominal rm.s. value is 1 kV < Uy < 35 kV

Note 1 to

entry: Because of existing network structures, in some countries the boundary between MV and HV can

be different.

3.1.18

pathway
<cable route, cable way> defined route for cables between termination points

[SOURCE: ISO/IEC 14763-2:2019, 3.1.34]

© ISO/IEC 2021 - All rights reserved
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3.1.19

power factor

A

under periodic conditions, ratio of the absolute value of the active power (3.1.1), P, to the apparent power
(3.1.3),S:A=[P|/S

Note 1 to entry: This is the ratio of the active (real) power flowing to the load to the apparent power (as a result of
the capacitive or inductive nature of the load) and is a dimensionless number between 0 and 1.

[SOURCE: IEC 60050-131:2002, 131-11-46, modified — new Note 1 to entry added.]

spcket (3.1.26) which continues to deliver power to connected equipment for a definedyperiod fpllowing
fhilure of power supply and distribution equipment

1.21

rimary distribution equipment
quipment which is required to manage, control and convert incoming power supplies (primary,
secondary and, where appropriate, additional) (3.1.22, 3.1.24, 3.1.2) in-aferm suitable for distfribution
y secondary distribution equipment (3.1.23)

rincipal power supply that provides power to the data cenfre'under normal operating conditipns

1.23

condary distribution equipment
quipment which is required to manage, control~dnd distribute the power provided by the|primary
istribution equipment (3.1.21) to the short-break, protected and unprotected sockets (3.1.24, 3.1.20,
.1.30) within the data centre and to the tertiary distribution equipment (3.1.27)

ote 1 to entry: The power supply can be single-phase AC, three-phase AC or DC. If there is a change from 3-phase
tp 1-phase supply, this is generally achieved 4t the secondary distribution equipment that is served direftly from
the primary distribution equipment.

1.24

condary supply
dower supply independent.from, and that is continuously available to be used to provide powegr to the
data centre following the-disruption of, the primary power supply

Note 1 to entry: A second feed to a separate transformer from the same grid is not a secondary supply.

3.1.25

ort-breaksocket
spckets (3:1J26) which, upon failure of power supply and distribution equipment, will be provided with
owerfrom an additional supply (3.1.2) after a defined period

126
socket
connection enabling the supply of power to attached equipment

Note 1 to entry: This can be a de-mateable or a hardwired connection.

3.1.27

tertiary distribution equipment

power supply equipment, typically accommodated within the cabinets, frames and racks of the data
centre spaces, which directly feeds the protected sockets (3.1.20) therein

© ISO/IEC 2021 - All rights reserved 5
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3.1.28
total ha
THD;

rmonic distortion of current

measurement of the harmonic distortion present on a current level, defined as the ratio of the sum of
the powers of all harmonic components to the power of the fundamental frequency

—

3.1.29

total harmonic distortion of voltage

THD,

measurement of the harmonic distortion present on a voltage level defined as the ratio of the sum
the powprs of all harmonic components to the power of the fundamental frequency

3.1.30

unprotected socket

sockets (|3.1.26) which fail to deliver power to connected equipment following failure in poywer supply o
distribufion equipment

3.2 Abbreviated terms

For the purposes of this document, the abbreviated terms given in ISO/IEC(22237-1 and the followinjg
apply.

AC alternating current

DC direct current

EPO emergency power off

HV high voltage

KPI key performance indicator

LV low voltage

MV medium voltage

PMD power metering and menitoring device

PSU power supply unit

r.m.s. root mean square

SPD surge protective device

THD; total harmonic distortion of current

THD, tatal harmonic distortion of voltage

3.3 Symbols

A power factor

P real or active power

S complex power

S apparent power, the magnitude, or modulus, of complex power

T one time period

6 © ISO/IEC 2021 - All rights reserved
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root mean square (r.m.s.) voltage

root mean square (r.m.s.) current

4 Conformance

For a data centre to conform to this document:

general

a) it shall feature a power supply and distribution design solution that meets both the
requirements and the required Availability Class of Clause 6;

H) the environmental controls applied to the spaces accommodating the power supply and dist
system within the premises and serving the data centre shall be in accordance with ISO/IE
4;

d it shall feature an approach to physical security in relation to the powercsupply and disf]
solution that meets the requirements of Clause 7;

d) it shall feature an energy efficiency enablement solution that meets the requirement]
relevant Granularity Level of Clause 8;

g) the telecommunications bonding system within the computer room and telecommuy
spaces of the data centre shall be in accordance with thedocdal mesh bonding requirement
IEC 30129;

f) where lightning protection is required, it shall be imaccordance with the IEC 62305 series
with reference to ISO/IEC 30129;

g) the design of low voltage (LV) power supplj.and distribution installations shall be in acd
with the IEC 60364 series;

H) local regulations, including safety, shall'be met.

The Availability Class of the power distribution infrastructure is based on the required Avj

a0

—

lass of the data centre. The power supply infrastructure shall be of the same or higher Avg
lass.

Power supply and distribution within data centres

.1 Functional eléements

.1.1 General

he distribution of electrical power is one of the most important aspects of data centre infrast
isturbances of power supply voltage, current and frequency have a direct effect on the opd

w

ribution
- 22237-

ribution

s of the

ications
5 of ISO/

applied

ordance

lilability
lilability

ructure.
rational

nfety of the data centre infrastructure and its availability.

The functional elements of power supply and distribution to the data centre are described as:

— sources: e.g. primary, secondary or additional supplies;

— devices: e.g. supply transfer switchgear;

— paths: pathways, spaces and cabling.

Typical sources and devices of power supply to and distribution within data centres are described in
Table 1. The requirements and recommendations for the provision of physical security to the spaces
accommodating the functional elements are described in Clause 7.

© ISO/IEC 2021 - All rights reserved
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Implementations need not include all of the elements listed in Table 1. Also, the types of equipment
comprising certain functional elements can exist in both the area of supply and distribution.

Table 1 — Typical functional elements of power supply and distribution

Typical accommodation

Area Functional element (using spaces defined in ISO/IEC 22237-1)
Primary supply Transformer space
Secondary supply
Supply Supply transfer equipment (where multiple |Electrical space

supplies exists)

Additional supply (e.g. generator, uninter- |Generator space or electrical space
ruptible power system [UPS])

Primary distribution equipment Electrical distribution space

Transformer space (if required)

UPS Electrical space (or computer room space)
Distribution Secondary distribution equipment Electrical space (butalso present in many
other areas)
Transformer'space (if required)
Tertiary distribution equipment Computer-room spaces or spaces requiring
provision of protected supplies
5.1.2 Power supply to the data centre

The pow
minimu
shows

power t

The prin
premise
owner)

centre).

An addi
power. 1
availabl
overall

While the additional(supply is typically a locally managed supply, it can be provided by a separat

utility s
cases, th
supply, 1

rer supply schematic of Figure 2 indicates two implementations. The upper diagram shows the
n implementation comprising a single source (primary power supply) only. The lower diagram
ultiple sources and includes a secondary supply as well as an additional supply that provides
relevant equipment in the data centre.

hary and secondary supplies are typically provided from transformers which can be within th
5 containing the data centre (and.can’be owned by either the utility or the data centre premisé
br external and owned by the utility (and not considered to be a functional element of the dat]

D O

tional supply is one of(the’ possible functional elements for supplying the data centre with
'he additional supplywill provide energy in case the primary and secondary supplies are nqt
e, Therefore, parameters such as the sizing, the basic design as well as the availability of thie
ower supply coneept have to be precisely planned.

e
1pply previded that it is protected from failures in the primary or secondary supplies. In such
e conceptof short-break (see 5.1.3) is not relevant. If the additional supply is a locally managefd
vith:no connection to the utility, it shall be designed to be able to replace the power supply(ieg)

in case d

fdheir failure.

The primary distribution equipment can also contain transformers.
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Figure 2 — Power supply functional elements

—

he primary distribution equipment provides the interface between the supply and distribution areas.
The input to the primary distribution equipment can be LV and/or MV.

The output from the primary distribution~equipment can be LV and/or MV depending upon|the size
df the premises and the input requirements of any UPS or DC supply equipment installed betwyeen the
drimary and secondary distribution equipment.

5.1.3 Power distribution within the data centre

The functional elements of the power distribution within the data centre are described as:

- devices: e.g. primary, secondary and tertiary distribution equipment, UPS;

- paths: pathways, spaces and cabling that connects the devices.

—

he distribution system is shown in Figure 3. The power is distributed via one or more instiances of
econdary distribution equipment. These and subsequent figures adopt a system-level approac¢h to the
mplementation.

—- n

Theinput to the secondary distribution equipment can be LV and/or MV.

Equipment within the power distribution system may also contain transformers.
Within Figure 3, the power is provided to sockets in the distribution area that are categorized as:

1) unprotected sockets: suitable for equipment that is not critical to the function of the data centre
(e.g. powering of tools and equipment required for the maintenance of the facility);

2) protected sockets: intended for equipment that is critical to the function of the data centre (e.g.
information technology and network telecommunications equipment, certain elements of the
environmental control and security systems) and which cannot tolerate failure of supply, served by
solutions including UPS installed as part of the distribution system;
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3) locally protected sockets: intended for equipment (e.g. emergency lighting) served by solutions
including UPS or local battery supplies installed at or close to the socket;

4) short-break sockets (available where the primary and/or secondary power supply is augmented
with an additional supply): intended for equipment (e.g. environmental control equipment and
certain lighting systems) that is critical to the function of the data centre but which can tolerate
a failure of supply for a defined period before the additional supply (e.g. generator) is brought into
service.

The output from the secondary distribution equipment is typically LV. Additional secondary distribution
equipmént is typically installed where there is a need to change the current capacity of the powdr
supply dabling.

Secondary
distribution
equipment Unprotected
socket
Virtual point O
between
supply and distribution e .diStfibtltion e
equipmen
| s quip! soget
: or
DC supply Nt

Local battery

supply/UP$
PPy Locally protected

socket

Primary
distribution
equipment
Short-break
socket

Available if
primary distribution
equipment is fed by
additional supply

Figure 3 — Types of sockets'served by the power distribution system

5.2 Dijmensioning of power distribution systems

In small[data centres, the data centre might only contain the functional elements within the distributio
area (the primary distribution ‘equipment being elsewhere in the premises and serving the pows
distribufion in the remainder of the premises). In large data centres, primary distribution equipmer
can be dedicated to the-démands of the data centre itself.

—~ = =

=

The smdllest data cehtres can comprise a single cabinet containing in-cabinet distribution equipmer
providirg protected power supplies to data processing, storage and transport equipment. In such casg
the fundtionality of the secondary distribution equipment is provided by the in-cabinet distributio
equipmgntsIt is not necessary to provide any unprotected or short-break sockets within the cabinet.

- n

In the small data centres comprising a limited number of cabinets, frames or racks, the UPS equipment
can be installed immediately adjacent to, or within, the tertiary distribution area.

As shown in Figure 2, a generator is included as an additional power supply. This is intended to deliver
short-break power supply and protected supply for an extended period in case of failures of the primary
and secondary power supply of the data centre.

The use of secondary power supplies and additional supplies and primary distribution equipment in
order to enhance levels of availability are addressed in 6.2.6.
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6 Availability

6.1 General requirements

The power supply and distribution systems for a data centre comprise a complex sequence of functional
elements in a hierarchical structure. A series of serial and parallel systems convert the power from
the primary, secondary or additional supplies and, maintaining and/or improving its quality and
availability, deliver that power to a mix of end-equipment within the data centre.

sociated
demand

C Cd U C C U PJUVVC UpPDPLY pPdld CLC c C 'u' UC '_I du cC O d U C d
onitoring of those parameters and their trends also enable the indication of conditions where
i$ threatened by the available capacity.

[he power supply and distribution systems within the data centre shall be designed and/or selected in
drder to provide the required availability of power supply to the end-equipment.

[he Availability Class of the power supply and distribution systems shallcbée’at least equal to that
equired by the Availability Class of the overall set of facilities and infrastructures chosen in acdordance
ith ISO/IEC 22237-1.

Jubclause 6.2 defines general requirements and recommendations for the design and selectign of the
dower supply system and in terms of Availability Class.

Subclause 6.3 defines general requirements and recomniendations for the design of th¢ power
distribution system and in terms of Availability Class.

6.2 Power supply
4.2.1 Capacity planning
4.2.1.1 Sizing

4.2.1.1.1 Requirements
The maximum capacity of thetgpower supply system to the data centre shall be sized to accommjodate:

d) the maximum planned-T load (typically, but not necessarily, based upon the published ‘start up’
power requirements-Supplied by the equipment manufacturers) taking into account allowance
for future growth”and technology developments (including increased power density df the IT
equipment);

H) the maximum load associated with the environmental control systems serving the datp centre
spaces-taking into account:

1)~the predicted external ambient temperature and humidity conditions,

2) the Availability Class of the environmental control systems;

c) additional loads including, but not restricted to, security, lighting and building/energy controls,
standby consumption for generators and rotary UPS and also battery recharging following a
battery discharge;

d) lossesin the power distribution system.

During the planning and dimensioning of the power supply, its associated spaces and the selection of
sources, devices and paths of the power supply system of the data centre, the following shall also be
considered:

1) during construction: temporary/construction power requirements;

© ISO/IEC 2021 - All rights reserved 11


https://standardsiso.com/api/?name=9d378dc57945982b0046f091ab973b52

ISO/IEC 22237-3:2021(E)

2) during operation:

i)
ii)
iii)

iv)

initial load (“day one" of operation),
growth of active power load over time,
predicted variations and periodicity of active power load and power factor,

predicted variations and periodicity of load factor;

3) dur
con

4)  exce
i)
ii)

The sele
takesin

The add
load, tal
whether
operatiy

The cap
break, p

Where

consider
supplies
addition

Most IT

6.2.1.1.7

The spe
of capac

Static tr

should dlso consider I'T-based solutions (see 6.3).

Conside

fuel punpps, necessary to maintain the additional supply.

ng inspection (pg pprfnrmnnr‘p verification load bank testing pfr‘) and maintenance of

ponents of the power supply system that are under control of the premises owner;
ptional conditions (i.e. special and/or unusual loads):

nature of load,

occurrence (i.e. continuous, intermittent, cyclical).

ction of the functional elements of the power supply system shall provide a solution which
[0 account the variability between ‘normal’ demand and the ‘maximumidemand.

tional supply shall be dimensioned in such a way that it operates reliably under the anticipated
fing into account the anticipated power factors of the load. It is. therefore necessary to check

the power load of the data centre is in the capacitive or, inductive range. Other possible
g conditions also have to be taken into consideration.

hcity of any additional supply system shall at least match the capacity planning for the short
rotected and locally protected sockets as shown in Figtre 3.

secondary and/or additional supplies are implemented, the balance of the loads shall b
ed in the event of failure, i.e. is the load to be distributed (evenly or unevenly) on the remainin|
or is it to be applied, in full, to a single \rémaining supply. Performance of partially loade
al supplies (e.g. generators) shall be considered when making such a choice.

=09 o

Joads are dual-corded.

P Recommendations

[

Cification of transformers,generators and controls should take into consideration the presend
itive loads and, where-legacy loads are anticipated, high harmonic current distortion.

hnsfer switches sheuld only be considered following an extensive design review. Such a reviey

ration shouldbe given to the status of sockets that provide power to any equipment, such as

6.2.1.2

Expansion

6.2.1.2.1 Requirements

The sele

ction of the functional elements of the power distribution system shall:

a) provide a solution which takes into account the initial load and the maximum planned load while
maintaining optimum efficiency;

b) take into account any need to maintain data centre operation during the installation of additional
capacity.

12
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6.2.1.2.2 Recommendations

Modularity and scalability should be balanced by the number of devices necessary to fulfil availability
objectives.

6.2.1.3 Diversity

6.2.1.3.1 Requirements

iverse routeing of the incoming power supplies.

.2.1.3.2 Recommendations

here the data centre is provided with multiple power supplies (primary, secondaty or additignal), the
bling for each power supply between its point of entry to the building accommodating the data centre
nd its source (e.g. premises entrance or generator space) should be installed inf a separate pathway.

An analysis should be employed to assess the balance of risk betweetrthe use of overhead ¢atenary
dathways (due to climatic effects such as high wind, snow or icing) and the use of underground
fgathways which can be at risk of accidental excavation.
U
g

nderground pathways should be used where possible unless’ the risk of accidental excayation is
onsidered unacceptable.

The entrance of each power supply to the building containing the data centres should be:
d) physically segregated to provide a barrier in.ad€ordance with national or local regulations

h) provided with a barrier to prevent ingress.of rodents and other animals that can damage the power
supply cabling within the building,

d sufficiently contained to survive an‘explosion in one transformer housing.
4.2.2 Availability of the utility supply

4.2.2.1 Requirements

—

he primary and secondary (where provided by a utility) power supply shall be in accordance with
EC/TS 62749.

]

The reliability (i.e. continuity of supply) of these supplies shall be assessed during the design|process
nd the desigh of any additional supplies shall reflect the predicted availability of the grimary/
secondary supplies.

sing historical availability records, the additional supply providing the emergency generation system
shall be designed following consideration of:

a) capacity,
b) period of use (intermittent or continuous),
c) load profile (continuous or variable).

Depending on the outcome of this assessment it can be desirable to reverse the roles of primary and
additional supplies i.e. where a generator provides the primary supply backed up by the utility power

supply.

The design of additional supplies shall be matched to the power distribution system. The support
infrastructure for the additional supplies (including capacity of fuel storage capacities) shall be
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appropriate to the planned service level agreement for replenishment, maintenance and repair of those

support

infrastructures.

The control systems for additional supplies shall remain functional following failure of primary or

seconda

6.2.2.2

ry power supplies.

Recommendations

Alocal primary power supply (e.g. power station or hydro-plant) can be considered as a primary supply

if:

a) the
b) the

If a local
considet
operatid

6.2.3

6.2.3.1
The pow

The pov
Class 2.

Where 1
a) Clag

b) pow
curi

NOTE 1

NOTE 2
they are

Where 1

used for

6.2.3.2

LV pows
typically
should 4

hvailability of the grid connection is considered inadequate; and/or
power quality of the grid supply is considered inadequate.

| power supply is used as a primary supply, the impact of any periodic shut-dejvns should b
ed. Secondary and additional supplies should be continuously rated for long'term full-loa
n.

Power quality

Requirements
er quality of primary and secondary supplies shall be in agcordance with IEC/TS 62749.

er quality of the additional, non-utility supplies shalkbe in accordance with IEC 61000-2-4

honitoring is required, instruments shall be in aceordance with one of the following:
s S of IEC 62586-1 and IEC 62586-2; or

er metering and monitoring devices (PMD) of Type III of IEC 61557-12 (Class 0,2 or 0,5) an
ent transformers of the same class jhtaccordance with IEC 61869-2.

Type Il PMDs allow advanced power monitoring/network performance.

Type 111 PMDs in accordance;with IEC 61557-12 can also be used in power stations or substations
Hesigned for EMC environments G or EMC environments H according to IEC 62586-1, respectively.

ower quality is to beamonitored, logged and analysed (including warnings of events), product
data collection, gathering and analysis shall be in accordance with IEC 62974-1.

Recommendations

r supplies’are typically shared by several consumers who act in combination to define, an
' reduce, the power quality. Where concerns exist, an analysis of availability and power qualit]

=

wn

<

ecobtained and consideration should be given to the monitoring of power quality parameters.

In order

a) bec

to achieve higher levels of power quality, a data centre should:

onnected to the utility supply at the highest possible voltage level,

b) share a sub-station with as few other consumers as possible,

c) not be located near to large consumers of electrical power, such as metals manufacturing and
processing facilities, or large electrical machines and electronic drives, such as gas compression
facilities.

14
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6.2.4 Load presented to the utility supply

6.2.4.1 Requirements

The loads, power factors and harmonics presented to the supply(s) shall remain within the boundaries
of any contract of supply and/or be compatible with any local generated and additional supplies.

6.2.4.2 Recommendations

e foltowingaspectsshoutd betakem ito—account witerr prarnming tire tapacity of tiresupply with
espect to the load:

—

a) critical loads:
1) the input power factor and harmonic current spectrum of the chosen UPS;
NOTE As indicated in Figure 2 and Figure 3, UPS or DC supplies are yequired in order to ensure

adequate power quality to protected sockets feeding the IT, and other critical’loads. As a resul], the load
presented to the utility is dominated by the power input stage of the chpsen UPS).

2) the input power factor and harmonic current spectrum of the/critical load when the UPS is in
bypass or another off-line mode;

H) non-critical loads: the input power factor and harmonic current spectrum of the loadf fed by
unprotected, short-break and locally protected socketsésuch as cooling system compressor$, pumps
and fans, especially if variable speed drives are used.

4.2.5 Equipment
4.2.5.1 Transformers

4.2.5.1.1 Requirements

=

Vhere the primary and/or secondary power supply to the premises accommodating the data gentre is
V or MV, any transformers shall‘be selected to:

—_—

d) provide peak load while\running at peak design ambient temperature for the location without any
de-rating for harmofic-load currents from UPS (including when under maintenance) or [variable
speed drives within the facility; and

h) stay within thej¥ design operating temperature range at peak load.

The design oftransformers and their housings shall take into account the risk and impact of fir

®

The desigh.of transformer housing shall prevent ingress of rodents and other animals that can|damage
the transformer.

Dry-type transformers shall conform to IEC 60076-11.

Where under control of the data centre premises owner, each transformer space shall be housed within
a fire compartment.

6.2.5.1.2 Recommendations

Oil-cooled transformers should only be used where appropriate mitigation of fire risk is employed (e.g.
by the use of incombustible oil).

Dry type transformers should conform to IEC/TS 60076-20:2017, Table 10, Level 2.
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6.2.5.2 Supply transfer switchgear

6.2.5.2.1 General

Supply transfer switchgear for data centre facilities is normally automated with mains-failure
monitoring.

6.2.5.2.2 Requirements

LV switg

LV switd

HV and

If no suy
a risk of]

6.2.5.2.]

HV and

A maint
switchg

6.2.5.3

6.2.5.3.

The selg
primary

Where 1
provide

a)
b)

locallly protected sockets for the system controller(s);

the

Where 1
considet

1y
2)
3)

4)
5)

6)
7)

cont

morj

redyindant starter systems, each consisting of a starter motor and a second independent starting

trgearamd comntrot gear sirath beimaccordance with the TE€ 66947 series:
hgear and control gear assemblies shall be in accordance with the IEC 61439 series.

MV supply transfer switchgear and control gear shall be in accordance with [EC 622715200.

t

ply synchronization is present (see 6.2.5.3.1), transitions shall be open with a delay to prever
damage to equipment and/or allow for any inductive load decay.

8 Recommendations
MV supply transfer switchgear should be in accordance with Category LSC2 of EN 62271-200.

enance-free design should be employed to prevent a shut<down for maintenance on the
bar.

Additional supplies

|  Requirements

ction of continuous rating specification skrall be based on an analysis of reliability of thie
secondary supplies.

he additional supply comprises generators powered by diesel fuels, the following shall be
1:

provision of facilities toallow a load test (e.g. operation parallel to the utility or a load bank).

he additional supply._comprises generators powered by diesel fuels, the following shall b
ed in the design,efithe system to meet the required availability requirements:

inuous pre-heating of the diesel engines;

itoring.of leakage from fuel storage systems in accordance with the EN 13160 series;

meqg

iGim;

redundant system controllers;

monitoring system for the lubricating oil level and a device for refilling the lubricating oil (including
during operation);

the provision of facilities to allow a load test (e.g. operation parallel to the utility or a load bank);

the need for synchronization between the additional, primary and secondary supplies.

6.2.5.3.2 Recommendations

None.
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6.2.5.4 Uninterruptible power systems (UPS)

6.2.5.4.1 Requirements

The following scenarios shall be considered when designing the power supply system associated with
UPS equipment:

a) normal operation on UPS fed by utility or by additional supply;

b) _load on UPS bypass fed by utility or by additional supply.

The power quality supplied by static UPS equipment shall be in accordance with the appropriate Class
df the IEC 62040 series. The power quality supplied by dynamic UPS equipment shall be)iw’ acdordance
with the appropriate Class of [EC 88528-11.

]

h the absence of alternative requirements being specified by the suppliers' of equipment to be
onnected to protected sockets, the power quality between the UPS and the protected sockets|shall be
h accordance with IEC 61000-2-4, Class 1.

—

<

Vhere power quality is to be monitored, logged and analysed (includingwarnings of events), products
sed for data collection, gathering and analysis shall be in accordancé with IEC 62974-1.

o

4.2.5.4.2 Recommendations

—

PS equipment should be selected to operate in normal mede'from the anticipated power quality of the
upply and yet supply the protected sockets with conditioned power.

W

UPS inputs, outputs and bypass(es) should be fitted with SPDs.

—

PS battery strings are not recommended t@ be located within the computer room. Hoyvever, if
he battery strings are located in the compiiter room they shall be installed in a manufjcturer’s
dpproved cabinet. Batteries should be located in a separate fire compartment which is large enough to
dccommodate the predicted quantity ofbatteries.

—

4.2.6 Availability Class designoptions

4.2.6.1 General
Hour design options ofincreasing Availability Class are specified for the power supply infrastriictures.
d) Class 1: Single path to primary distribution equipment and with a single source (see 6.2.6.2).

A Class Isolution is appropriate where the outcome of the risk assessment deems it acreptable
that:

—-_a'single fault in a functional element can result in loss of functional capability,

s=— planned maintenance can require the load to be shut-down.

In the event of failure of the single source or path, unprotected and short break sockets (see
Figure 3) have no supply.

b) Class 2: Single path to primary distribution equipment and with a redundant source (see 6.2.6.3).
A Class 2 solution is appropriate where the outcome of the risk assessment deems it necessary that:
— asingle fault in a source shall not result in loss of functional capability of the path,
— routine planned maintenance of a source shall not require the load to be shut down.

NOTE Failure of the path can result in unplanned load shutdown and routine maintenance of non-
redundant devices can require planned load shutdown.
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Where the second source is in the form of an additional supply under local control, the correct
capacity specification is critical for the services to be maintained.

However, the single path between the supply transfer switchgear and the primary distribution
equipment represents a single point of failure. In the event of failure of that path, unprotected and
short break sockets have no supply.

c) Clas

s 3: Multiple paths to primary distribution equipment and with redundant sources (see 6.2.6.4).

A Class 3 solution is appropriate where the outcome of the risk assessment deems it necessary that:

The
dist

How
repi

d) Clad
ACl

Sup

path is under maintenance.

For all
use of ri

The cor
6.3.4) is

The app
the pow|

6.2.6.2

6.2.6.2.]

Figure 4

a fault of a functional element shall not result in loss of functional capability,
planned maintenance shall not require the load to be shut-down.

provision of an additional path between the supply transfer switchgear and;the primarly
ribution equipment addresses the risk of path failure of Class 2.

fever, the failure of a source or path while the other source or path is-under maintenande
esents a risk. Under such circumstances, unprotected and short break sockets have no supply

s 4: Multiple paths to primary distribution equipment and with multiple sources (see 6.2.6.5)
hss 4 solution is appropriate where the outcome of the risk assessment deems it necessary that:
a fault of a functional element shall not result in loss of functional capability,

any single event impacting a functional element shall hot result in load shut-down,
planned maintenance shall not require the load to®e shut down.

bly is maintained in the event of any single failure of source or path while another source gr

lasses, the reliability (i.e. continuity ofisupply) of all supply solutions can be improved by thie
hg loop connection to any primary ot;Secondary supply.

[}

Fect capacity specification of .equipment within the power distribution infrastructure (se
critical for the required levelof service for protected and locally protected sockets.

ication of a power supply;solution of a given Class does not place requirements on the Class af
er distribution solution,.

Class 1: Singlesource solution

|  General

shows-a generic implementation of Class 1 supply solution.

An exan

ple’of a basic single source design solution is a single radial provided from a MV/LV transformdr

(e.g. 400 V AC).
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Virtual point
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supply and distribution
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(Class 1)

Transformers can be:

d) external to the premises containing the data centre and owned by the utility,

by either the utility, the premises owner or a third party.

4.2.6.2.2 Requirements

None.

4.2.6.2.3 Recommendations

Q.= ]

eliberate or accidental physical damage.

4.2.6.3.1 General

wwl

i an additional supply, dedi¢ated to the needs of the data centre.
Virtual point

between
supply and distribution

Primary
supply

Supply transfer
switchgear

Additional supply Primary
distribution

equipment

he pathway within the premises carrying the power supply should be underground unless
Ffom accidental excavation is considered higher~than the threat from atmospheric disturh

4.2.6.3 Class 2: Redundant source (single path to primary distribution equipment) solu

igure 5 shows the implementation of Figure 4 (see 6.2.6.2) augmented by a second source. Thi

Figure 4 — Example of single path to primary distribution equipment with a single sgqurce

H) within the premises, i.e. a functional element of the power supply system of the data centr¢, owned

the risk
ance or

tions

S source

Figure 5 — Example of single path to primary distribution equipment with
aredundant source (Class 2)

Transformers can be:

a) external to the premises containing the data centre and owned by the utility;

b) within the premises, i.e. a functional element of the power supply system of the data centre, owned

by either the utility, the premises owner or a third party.
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6.2.6.3.2 Requirements

Where under control of the premises owner, the location of the pathways and the protection applied to
them shall minimize the risk of concurrent physical damage.

6.2.6.3.3 Recommendations

Where under control of the premises owner, the pathways within the premises carrying the source
should be:

a)

b)

c)

located underground, unless the risk from accidental excavation is considered higher than tthie

thrd

phy
stru
inci

accg
the

A feed s
periods

6.2.6.4

solutions

6.2.6.4.

Figure 6
distribu

at from atmospheric disturbance or deliberate or accidental physical damage;

sically separated, between the boundary of the premises and the point of entry into buildings gr
ctures containing the primary distribution equipment, by at least 20 m to ensure’that a single
lent will not cause damage to both paths and entrance facilities;

mmodated within separate fire compartments within any buildings or struetures containing
Kpaces served.

hould be installed to enable a temporary, redundant, additional supply to be employed durin
when the other is under planned maintenance.

')

Class 3: Redundant source (multiple paths to primary.distribution equipment)

|  General

shows the implementation of Figure 5 (see 6.2.6:3) augmented by a second path to the primarjy
fion equipment.

If the s

employdd and:

botlp breakers shall be normally open;

ply transfer switchgears are interconnpected, then a Main-Tie-Tie-Main configuration shall b

anual operation, the breakers shall be lockable to prevent accidental operation;
utomatic procedure shdlljbe applied unless appropriate mitigation of risk is employed;
iled operating instructions shall be provided.
mers can be;

rnal to the'premises containing the data centre and owned by the utility;

a)

b) for
c) no
d) detd
Transfor
1) extd
2)

by

Wit%lil’l thepremises, i.e. a functional element of the power supply system of the data centre, ownefd

ither the utility, the premises owner or a third party.

6.2.6.4.2 Requirements

Each path shall feed a separate switchgear within the primary distribution equipment.

In such a configuration, the primary and secondary supplies shall:

1) be rated for the maximum load of the entire facility;

2) belive.

If two primary supplies are used as indicated in Figure 6 a), a second additional supply shall be installed.
Failure to do so renders the additional supply a single point of failure in the event of disruption of the

primary supply.
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Where under control of the premises owner, the location of the pathways and the protection applied to

them shall minimize the risk of concurrent physical damage.

6.2.6.4.3 Recommendations

Where under control of the premises owner, the pathways within the premises carrying the source

should be:

a) located underground, unless the risk from accidental excavation is considered higher than the

threatfrom :\fmncphprir disturbance or deliberate or accidental phycir‘ql dqm:\gp;

incident will not cause damage to both paths and entrance facilities;

the spaces served.

Virtual point
between
supply and distribution

. 7 N
- : \
Primary Supply __( l
supply transfer switchgear : J
N \ —_— /
| Additional | | Additional : Primary distribution
supply supply | equipment
o~
AN
Primary supply Supply | -(/ \]
transfer switchgear |
\ /
I \ /

a) Power supply implemented with two primary supplies

Virtual point
between
supply and distribution
-~

N
G \
timary _( l
| Supply transfer swnchgear y

\ —_— /

N Primary distribution

Additional supply | equipment

I
Secondary _( \l
supply transfer swﬂchgear | ¥

/

N

b) Power supply implemented with a primary and secondary supply

H) physically separated, between the boundary of the premises and the point of entry inte bui
structures containing the primary distribution equipment, by at least 20 m to ensutne-that a single

d accommodated within separate fire compartments within any buildings or-structures co

dings or

ntaining

Figure 6 — Example of multiple path to primary distribution equipment with
aredundant source (Class 3)

6.2.6.5 Class 4: Multiple source (multiple path to primary distribution equipment) solutions

6.2.6.5.1 General

Figure 7 shows an example of a multiple source, redundant path solution which is fault tolerant and in
which two separate sources (primary and/or secondary supplies) are each supported by an additional

supply.

© ISO/IEC 2021 - All rights reserved

21


https://standardsiso.com/api/?name=9d378dc57945982b0046f091ab973b52

ISO/IEC 22237-3:2021(E)

If the su

pply transfer switchgears are interconnected, then a Main-Tie-Tie-Main configuration shall be

employed and:

a) both breakers shall be normally open;

b) for manual operation, the breakers shall be lockable to prevent accidental operation;

c) no automatic procedure shall be applied unless appropriate mitigation of risk is employed;

d) detailed operating instructions shall be provided.

Transfot

a) extd

b) within the premises, i.e. a functional element of the power supply system of the data centre, owned

by €

6.2.6.5.]
Each pat
In such 4
a) ber
b) bel
Where v

Virtual point
between
supply and distribution

Primary | // RN
Supply _ |
transfer switchgear
Additional supply | \\ //
—_—
Primary distribution
| equipment
-~
Additional supply | // \\
t fsqu‘lty h - '( '
Primary or ransfer switchgear | . v
secondary supply : ~_¢ X

Figure 7 — Example of a multiple path to primary distribution equipment
with multiple sources (Class4)
mers can be:

rnal to the premises containing the data centkg and owned by the utility;

ither the utility, the premises owner ora-third party.

. Requirements

h shall feed a separate switchgear within the primary distribution equipment.
h configuration, the primiary, or the primary and secondary, supplies shall:
pted for the maximimnload of the entire facility;

ve.

secondal

1y

nder control of the premises owner, the pathways within the premises carrying the primary,
ry and.additional supplies shall be:

2) physically separated, between the boundary of the premises and the point of entry into buildings
or structures containing the primary distribution equipment to ensure that a single incident will
not cause damage to both paths and entrance facilities;

3) accommodated within separate fire compartments within any buildings or structures containing
the spaces served.

6.2.6.5.3 Recommendations

Where under control of the premises owner, the pathways within the premises carrying the primary,

seconda
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ry and additional supplies should be physically separated, between the boundary of the
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premises and the point of entry into buildings or structures containing the primary distribution
equipment, by at least 20 m.

6.3 Power distribution

6.3.1 Capacity planning

6.3.1.1 Sizing

4.3.1.1.1 Requirements

The maximum capacity of the power distribution system and the associated spaces of-the dat
shall be sized to accommodate:

a centre

d) the maximum planned IT load (typically, but not necessarily, based upon-the published ‘start-up’
power requirements supplied by the equipment manufacturers) taking into account allowance
for future growth and technology developments (including increased power density df the IT
equipment);

NOTE Technology developments include technology refresh reqairéments.

) the maximum load associated with the environmental cofitrol systems serving the datp centre
spaces taking into account:

1) the predicted external ambient temperature and humidity conditions,
2) the Availability Class of the environmental gontrol systems;

d additional loads including, but not restricted to, security, lighting and building/energy controls and
also UPS battery recharging following a battery discharge;

d) lossesin the power distribution systém.

Quring the planning and dimensiohing of the power distribution system and the selectioh of the

flinctional elements of the power _distribution system of the data centre, the following shall also be

donsidered:

1) during constructionrtemporary/construction power requirements;

) during operation:

i) initial lead(“day one“ of operation),
ii) growth of active power load over time,
iii) stemporary additional loads (taking in account both the load and duration) occurring during
technology refresh phases,
3x) radictrad Brigdl A miadiait £1 A £ o3
lVJ l}l cCUItiTu vdalridtlivlls diiu PCI lUbllLlL_y Ul 1vuau 1datiurl,
3) exceptional conditions (i.e. special and/or unusual loads):

i) nature of load,

ii) occurrence (i.e. continuous, intermittent, cyclical).

The selection of the functional elements of the power distribution system shall provide a solution which
takes into account the variability between “normal” demand and the “maximum” demand.

UPS equipment shall be selected to operate at the anticipated load taking into account the anticipated
power factors of the load.
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6.3.1.1.2 Recommendations

None.

6.3.1.2

Expansion

6.3.1.2.1 Requirements

The sele

ction of the functional elements on the premises accommodating the data centre shall:

a) proyide a solution which takes into account the initial IT load and the maximum planned load an
maiphtains optimized efficiency;

b) takg into account any need to maintain data centre operation during the introduction of dadditiona
capacity.

6.3.1.2.

Recommendations

According to the source paths (single or multiple) UPS systems should be selected and installed to alloy
their opgration at optimum efficiency in accordance with manufacturer’s instyuctions. Modularity an
scalability should be balanced by the number of devices necessary to fulfil‘availability objectives.

It shoul
load or 1

6.3.2

6.3.2.1

In all ca
shall taK

a) the
b) the
c) the
d) shot

be possible to implement the desired stages of expansion without shutting down the criticg
equiring live-working.

Power quality

Requirements

ses, the design of the power distribution systems and the selection of its functional element
e into account the anticipated power quality of the relevant supply by considering:

hctive power load;
hpparent power load;
requirements for power quality within the data centre;

t term inrush current components.

The follpwing scenarios shall be considered when designing the power distribution system associate

with UP
1) nor

2) load

S equipment:
mal operation on UPS fed by utility or by additional supply;
on UPS bypass fed by utility or by additional supply.

jon

—_—

/<

—_—

Conside

rdtions of power quality in relation to UPS shall be in accordance with 6.2.5.4. In the absend

e

of alternative requirements being specified by the suppliers of equipment to be connected, the power
quality shall be in accordance with IEC 61000-2-4, Class 1.

The functional elements of the power distribution system shall be selected to meet the demands for
selectivity and short-circuit performance in all relevant operational modes and during all phases of

scalable

6.3.2.2

None.
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deployment.

Recommendations
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6.3.3 Equipment

6.3.3.1 UPS

6.3.3.1.1 Requirements

S

ee 6.2.5.4.1.

6.3.3.1.2 Recommendations

S

=]

o o

— =<

ee 6.2.5.4.2.
.3.3.2 Switchgear

.3.3.2.1 Requirements
V switchgear and control gear shall be in accordance with the IEC 60947, Series
V switchgear and control gear assemblies shall be in accordance withrthe IEC 61439 series.

V and MV switchgear shall be in accordance with IEC 62271-200.

.3.3.2.2 Recommendations
V and MV switchgear should be in accordance with Category LSC2 of IEC 62271-200.

maintenance-free design should be employed ®o prevent a shut-down for maintenance
witchgear.

.3.4 Availability Class design options

.3.4.1 General

witching operations or faults:

he choice of devices(anid their quality shall be taken into consideration by the p
ecommendations or(installation rules of the suppliers or manufacturers shall be considere
he planning process:

Vhere power.distribution systems incorporate multiple paths, a failure of functional element
ath shall nettnegatively affect the provision of power in any other path.

our desigh options of increasing Availability Class are specified for the power dist
hfrastructures:

on the

he supply at protected sockets-shall not be negatively affected by any load steps resulting from

lanning.
1 during

s in one

ribution

Class 1: Singale nath solution (see 6 3 4 20
l=) r U J

A Class 1 solution is appropriate where the outcome of the risk assessment deems it acceptable

that:
— asingle fault in a functional element can result in loss of functional capability,

— planned maintenance can require the load to be shut-down.

Protected sockets are fed via a single path. An individual locally-protected socket reduces the risks
associated with path failure, however with the increase in the number of elements with a local

battery supply/UPS the overall number of failures within the data centre can increase.
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b)

d)

Class 1 infrastructures are only appropriate for data centres which do not rely on unprotected or
short-break sockets.

Class 2: Single path solution with redundancy (see 6.3.4.3).

ACl

ass 2 solution is appropriate where the outcome of the risk assessment deems it necessary that:

asingle faultin a device shall not resultin loss of functional capability of the path (via redundant
devices);

A f4

rediices the risks associated with path failure. However, with the increase in the’ quantity d

elen
incH

Clag
A C]

All paths shall be designed to sustain the maximum loadk

For
a sh
ano

It i9

4 1 | it £ A | | Fpn | H i) 11 i H a2l o1 deo 1o i) 4+l
ITUULILIT Plclllllcbl INIdITITTIIAIILT Ul d TTUUITUAIIU UTVILUT SIIall TTUU I Cl/lblll C LT 104U tU UCT SI1TUtL UUW IR,

NOTE Failure of the path can result in unplanned load shutdown and routine maintenance of noy
redundant devices can require planned load shutdown.

(i

ilure of the path will result in the failure of supply. An individual locally-protected socke

=

nents with a local battery supply/UPS the overall number of failures within the,data centre ca
ease.

—

s 3: Multiple paths providing a concurrent repair/operate solution (see 6:3.4.4).
nss 3 solution is appropriate where the outcome of the risk assessment deems it necessary that:
a fault of a functional element shall not result in loss of functional capability;

planned maintenance shall not require the load to be shit-down.

dual-corded equipment, only one path provides*a:protected socket and the other path provides
ort-break socket. Supply is not maintained in* the event of failure of a device or path while
fher path is under maintenance.

not uncommon for Class 3 data centres to be designed with a Class 4 power distributio

-

aU
wit

Clag
ACl

topilogy with respect to UPS configuration, resulting in both power distribution paths containing

S and both sockets being protected sockets. However, the overall classification of a data centre
such a configuration is still Class 3.

s 4: Multiple paths providing a fault tolerant solution except during maintenance (see 6.3.4.5)
pss 4 solution is appriopriate where the outcome of the risk assessment deems it necessary that:
a fault of a functienal element shall not result in loss of functional capability;

any single evént impacting a functional element shall not result in load shut-down;

plannedinaintenance shall not require the load to be shut-down.

All

aths.shall be designed to sustain the maximum load.

For

dual-corded equipment, protected sockets are provided with two separate paths. Supply is not

maintained in the event of failure of a device or path while another path is under maintenance.

6.3.4.2 (Class 1: Single path solutions

6.3.4.2.1 General

Figure 8 shows an example of a single path design solution.
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Virtual point
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supply and distribution Secondary
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equipment Tertiary distribution

equipment Protected
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or m O

DC supply U /

Primary
distribution
equipment

Figure 8 — Example of single path power distribution system (Class 1)

4.3.4.2.2 Requirements

The UPS or DC power supply shall be designed and installed to provide an adeguate supply td

Q.0

istribution equipment, to a level consistent with the business impact analysis of ISO/IEC 2223

4.3.4.2.3 Recommendations

[ is recommended to provide a Main-Tie-Tie-Main bypass in cohjunction with the UPS equipm
ypass should be not located into the same fire compartmentas the UPS equipment.

5 —

§4.3.4.3 Class 2: Single path with redundancy solutions

4.3.4.3.1 General

Figure 9, Example of single path power distribution system with redundancy (Clas

4.3.4.3.2 Requirements

021(E)

allow a

ontrolled shut-down to limit potential damage, caused by an interruption-of supply from the primary

7-1.

ent. The

Higure 9 shows examples of single path desigisolutions enhanced by means of redundant deviges.
Virtual point
between
supply and distribution
Secondary
| distribution
UPS equipment Tertiary distribution
or equipment Protected
DC supply socket
() O
UPS U
or
! Primary DC supply
distribution
equipment

[Tie UPS or DC power supply shall be designed and installed to provide an adequate supply

to limit

potential damage, following an interruption of supply from the primary distribution equipment and

before the provision of an alternative supply, to a level consistent with the business impact an
ISO/IEC 22237-1.

6.3.4.3.3 Recommendations

alysis of

It is recommended to provide a Main-Tie-Tie-Main bypass in conjunction with the UPS equipment. The

bypass should be not located into the same fire compartment as the UPS equipment.

The primary distribution, secondary distribution and UPS (or DC supply) equipment should be

accommodated in separate fire compartments.
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