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* The International Organization for Standardization (ISO /a1 es ow/) is an
international standard-setting body composed of representatives from
various national standards organizations.

* Founded on 23 February 1947, the organization develops and publishes
worldwide technical, industrial and commercial standards. It is
headquartered in Geneva, Switzerland .

*  WWW.iS0.0rg
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ISO TODAY

24105
International Standards covering almost all
aspects of technology and manufacturing.

166

Members representing ISO in their country.
There is only one member per country.

802

Technical committees and subcommittees to
take care of standards development.
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ISO/IEC JTC 1

Information technology

ABOUT

SECRETARIAT: ANSI

Committee Manager: Mrs Lisa Rajchel
Chairperson (until end 2023): Mr Phil Wennblom

IS0 Technical Programme Manager [TPM]: Mr José Alcorta
ISO Editorial Programme Manager [| ]: Ms Alison Reid-Jamond

Creation date: 1987

SCOPE

Standardization in the field of information technology.

P
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ISO/IEC JTC 1/5{%:%)

Sustainability, IT and data centres

ABOUT

SECRETARIAT: ANSI

Committee Manager: Mr Bill Ash

Chairperson (until end 2021): Mr Jay Taylor

150 Technical Programme Manager [T} M Stéphane Sauvage
150 Editorial Programme Manager [EPM]: Ms Alison Reid-Jamond

Creation date: 2012

SCOPE

Standardization of assessment methods, design practices, operation and management aspects to support resource
efficiency, resilience and environmental sustainability for and by information , data centres and other facilities and
infrastructure necessary for service provisioning

To avoid any duplication of work and to support innovation, 5C 39 will engage in active lizison and collaboration with

= other|TC1 entities

= ISOTC 207,150 TC 242, IS0 TC 257,

= IECTC100,lECTC 111, IEC PC 118, SME 5G 4, [EC/TC 57/WG 2 and IEC/TC &
« ITUTSG 5;and

= Any other appropriate body including external organizations (e.g. consortia)
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ISO/IEC TS 22237

Data centres need to provide
Modular
Scalable

flexible facilities

environmental point of view (reduction of carbon
footprint)

economical considerations (cost of energy)
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ISO/IEC TS 22237

The implementation of data centres varies in terms of:

e purpose (enterprise, co-location, co-hosting or network
operator facilities);

e security level;
* physical size;

e accommodation (mobile, temporary and permanent
constructions).
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ISO/IEC TS 22237

Series specifies requirements and recommendations to
support the various parties

* owners, facility managers, ICT managers, project managers,
main contractors;

e consultants, architects, building designers and builders,
system and installation designers;

e suppliers of equipment;
e installers, maintainers.
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Part 2

Building Construction >
Part 3
Power Distribution >
Part 4
Environmental Control »
Part 1
General Concepts |——
Part 5
Telecommunication >
Cabling Infrastructure
Part 6
Security Systems —~
Part 7
Management and

Operational Information

classification for
1

“availability”, “physical security” and “energy efficiency enablement”
selected from ISO/IEC TS 22237-1
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Part 1-General concepts

Scope

Business risk and operating cost analysis
Terminology, parameters and reference models
the facilities and infrastructures

Classification system

General design principles

Outside of the scope

@The selection of information technology and network telecommunications
equipment, software

@Safety and electromagnetic compatibility (EMC) requirements.

10 001535 o gy 4y 9 (oo plli [DERS




v

. / * PR
SIS P

Conformance

akubl.nguésalbLﬁJl n:aJUS

For a data centre design to conform to this part:

a) a business risk analysis shall be completed;

b) Availability Class shall be selected using a business risk analysis;
c) Protection Class shall be selected using a business risk analysis;
d) energy efficiency enablement level shall be selected;

e) the general design principles in Annex A shall be applied.
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Business risk anal

The design of each of the data centre infrastructures shall take account of their
impact on overall availability and the costs associated with the predicted
downtime associated with failure or planned maintenance

a) downtime cost analysis
b) Risk analysis(Standards such as IEC 31010 provide useful guidance.)
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Classification system in risk map

Business Impact (Ol)

Level 5 > 20% of impact
Level 4 15-20%

Level 3 10-15%

Level 2 5-10%

? Level 1 3-5%

o

o

Q

E Risk score

w . .

- Criteria: %

=

é Back up supplier for item 25%
Estimated time for switch 20%
Difficulty to replace item 20%
Safety stock at supplier'sside  15%
D&B Rating 10%

Were there cases of business  10%

A

Risk score (1-5)
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Classification system for data centres

For the purposes of the ISO/IEC TS 22237 series, data centres are classified with respect to:

a) Availability Classes;
b) Protection Classes;
c) Energy efficient enablement levels.

Availability Energy efficient enablement

Class 1 Class 1 Level 1
Class 2 Class 2 Level 2
Class 3 Class 3 Level 3

14 031335 0 (s iy 3 G jmee ol QRS
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Availability Classes

ESSENTIAL OBJECTIVES

| CLASS 1 | CLASS 2 [ CLASS 3 | CLASS 4 |
Single path to 2 Multiple paths to Multiple paths to
primary distribution rir?\langl:i‘:z :rti'l‘):::ion primary distribution primary distribution
POWER SUPPLY equipment P Y equipment equipment
3 equipment - 5 22
Single source Sedundant solXoRs Redundant sources Multiple sources
Multiple patte Multiple paths
POWER : Single path with 3 -
DISTRIBUTION Single path redundancy Cor.lcurrent Fault tolerant except
ESpairiopaties during maintenance
solution
SuRipla pahe Multiple paths
ENVIRONMENTAL Sindis cath Single path with Con ot -
CONTROL s redundancy el Fault tolerant except
Repaiiopetise during maintenance
solution
Single path Multiple paths
Single path 2 -
3 - Multiple patha Class 3 plus
TELECOMMS direct connections st infrantruch - d dp ah
CABLING or fixed infrastructure R . Class 2 plus diverse . re e
ARG with multiple access distribution zones
with single access pathways

network connection

network connections

and multiple access
network connections

OVERALL CLASS IS DEFINED BY LOWEST CLASS INFRASTRUCTURE

0310351y g0y 4l y 9 g 3wme plli QAN
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Examples of Power Supply
Primary T
Networs apserators ri'.||:-|:-l'.-. r .
supply . et L:
1\ ":-LLI..I. :-.i 'y
_I ”'_" "-:" distribution
cistribartion equipment

equipment

single path solution for power supply

. g o
Frimary - S a,
Metwork operators supply £ & i s
supply E— 2 premmmeee- ] i
o) g 1 K
EF et
=
i : Secondary
Additional suppl - ——— -
i _P' Hmary distribution
distribution equipment
eguipment

“single path resilient” solution for power supply
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Examples of Power Supply

6.2.6.4 Class 3: Multi-path resilience and concurrent

repair/operate solutions
An N + 1 array of MV/LV transformers (either external or internal to the premises)

is fed by a MV ring to provide diverse routing of supply

‘h.‘\ Primary

supply
B I
H = / « b
Nebwork operators ] f 3
B & ' - [
supply =2 g { ] .
"il"'l.'l'nl'.ﬂil"'r' —&" E 'l\\_ -..“ ‘__,."'
supply -
i = N Secondary
P "_.'"I':' distribution
distribution equipment
— e Wwipiment
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Examples of Power Supply

Substation

Radial Distribution System

HV/IMV
= substation

Fuse

Distributor

=
=l @o)

| service drops

1l
S

| LV feeders
(overhead)

Distributor

G4

lapas AW :

= B

=

LV feeders
ila@_ (cable)
=l

Parallel Feeders Distribution System Ring Main Distribution System

msl  [@g

Distributor

feeder 1
eeder "

feeder 2
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6.2.6.5 Class 4: Fault tolerant solutions

-—-..___hh

Metwork operator 1

supply
"
-|-|_|_|_-_

Wetwaork operator 2

supply/

-_____,..-

Examples of Power Supply

Supply transfer
gwitchgear

= -
-
-\._\__\_
-
e
-
- i
o
-
= -

Primary

distribution
eguipment

r
P
d
E

1

&kubl.s_jguéstblblﬁ_ﬂ n:aJl_js

fault tolerant design solution in which two separate and diversely routed MV
supplies from two physically diverse transformers (external or internal to the
premises), each one of which is fed via a ring, not a radial

=
L]

- -.

=ar

-
4
o,
L

-

L]

e *
Secondary
distribution
equipment
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| CLASS 1 \
Demarcalion possl
betwesn
supply and distributon
Primany
Sugsl
Frr-:lp,.
di atrbution
squipmiEnt
Diermarcatian paint
Babarar
supply and dsantulion
S r
Supply
H
2
s
=
-1
&
— | -

Additional supgly = Primary

- o dewl rib B

squpment
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Examples of Power Supply

CLASS 3 | Dsmarcaton pont

Behween
supply and detribution

Supply

vansier switchgear
eCLupTIeT
Supply
ransfer paitchgear
Supely .
Tansfed swilcChgear
Primary disiribulion
SRR
Supply -
wansfer pwilchgesr |
CLASS 4 | Demarcaton pore
Dotwaan

supply and dsinbubon
Pﬂmr\l __---‘-‘ | y -
rarsla MM ~=~
I iditonal sUppy Sl

|
I
I
| Primary distbution
| aquipmant
| -
Additonnl supply
“-‘-‘"“ By !
Frmary oF l..__.___...-* ftranshar
Secondary s

20
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Protection against
unauthorized access

Public or semi-public area

Area that is accessible
to all authorized
personnel (employees
and visitors)

Area restricted to
specified employees and
visitors (other personnel
with access to Protection
Class 2 have to be
accompanied by personnel
authorized to access
Protection Class 3 areas)

Area restricted to
specified employees who
have an indentified need
to have access (other
personnel with access to
Class 2 or Class 3 areas
have to be accompanied
by personnel authorized
to access Class 4 areas)

21
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Protection Classes

Protection

Class |

Protection
Class 2
Protection
Class 3
Protection
Class 4
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Energy efficient enablement levels

The data centre owner shall define the appropriate energy efficiency
enablement level prior to the data centre design.

Energy efficiency enablement

Level 1

Level 2

Level 3 “
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Energy efficient enablement levels

Secandary Addinanal secondary
distribution distribution eguipnsent
equipment [if required]
/’_‘M&T’f.f '\T‘__f"' Shurt=break
Primary/secondary  Primary distribution — M {:] sacket
cupply equipment - )
¥ . ul e -f_d__,-f I\\__,p"f]"“'
P £ = -
T&. e wm ‘_.- 'a,‘ ___.—-'-F
E=h ¢ vk Unpratected
! - . : ) socket
|:5 g *. i () socke
L]
Additional Bl B, ; j‘r\ I
cupply 5| 8 e et . Lacal |:l..|l.l.l.._:.-
o AN . supply/ LIPS
A “'H.h‘ Liocally protected
—{) skt

™,
A% P {'/-F frotected
UPS ' “\f«f ey - frote
oF E b & =
De supply I\\ I'\_/J"'.h %
Tertiary distribution
equipmient

| Granularity Level 1 |

Granularity Lewel &

Granularty Level 3
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Data Centre Energy Boundaries

Other
resource
converted
to
electricity

Renewable

local

Utility/ \

Utility/
local

\renewahle /

Other
resource
(thermal,

water ...)

—) Electrical energy
- e |hermal energy
— — — # Re-useable energy
—p  Other energy

Data centre boundary

Epc = Ey - Egxcess

Cooling

I r IT
|| f,.f I Y E"-
# Electrical power distribution (UPS, PDU ...) =
E "Ir ; k\ @
\ . AN
\ vy ) \
y Nl ¥ T indernal
| Energy storage | e i Inss:': ) = | energy .
Tee LT | _reuse _ !
e S e
REUSE I
Eescess | Ene-rgn.nI reuse | —— Rejected
I energy
A v

25
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Part 2-Building Construction

A nnEexyB N 4

Physical protection
against external
hazards
ahlio ) Sy b CHl>
o7 ol s

Terms, definitions)

i 0 ¢ gl

~—

Conformance
Gl 5

ANNEXPARS

Additional
I requirements and
{ recommendations

Location

b

N

\_7‘ -

2 ®

Building Normative references Site
| configurations Configuration

Lol g S

S 5 9
al -t u
" Fire compartments, Building \" -
barriers and suppression N
construction

spaces and access

9 ._;.37 }' cdadlxe
3 ‘: Routes cless b
g

Qkﬂb'ls_jgliésu’blbl:ﬂ_,l wylis
whlesle bl g glid o jluw
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Part 2-Buildin

a) location and site selection;
b) building construction;
c) building configuration;

d) fire protection;

e) quality construction measures.
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Part p Bwldm Constructlon

Slteconflgurauon | e Buﬂdmgconstructltm —
U Site selection :

- O Assessment of eX|st|ng premlses
O Utilities

O Access routes P
O Deliveries s
d Parkmg .

O Building structure

031035150 gy &y 3 5o o5 DEAS



) / * PR
SIS PU I

Part 2-Buildin
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Load capacity guidance

Data centre spaces and access routes to those spaces

Other spaces Electrical and Docking bay Lifts
| mechanical spaces
| Computer room
Floor loads | Uniform load (min) 5 kN/m* 12 kN/m? 20 kN/m?
Point load (min) 2,0 kN 5,0 kN 7.5kN 1,5 kN
Ceiling Hanging load (min) 1,5 kN/m* 2,5 kN/m? 3.0 kN/m*
loads :

29
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Part 2-Buildin

5.2.1 Requirements
The elevation above sea level can have a direct influence on the performance of
technical equipment and shall be considered.

| od.o1521 Qo B &= &J;bl.a...»‘ )d LQ)L.QA u;‘

drgi Sy50 Wb g ol axils (18 Sligas o Sles p serkiae il Wilgi o byd mhow ) gl @
S
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Part 2-Buildin
5.3.1 Requirements

An environmental risk analysis shall be conducted
which, as a minimum, considers the following items:

rCewl 00015.3.1 wiu o &= 30 O lailewl jo byl oy

a) flooding; 3)lge J8lus a5 09l plmil b (awxo Ol ybolko Judxs' g 4 520
b) active seismic zones; 10y o0 S 501y 25

c) high wind velocities;

d) air contamination by natural causes (volcanic
activities, etc.);

e) near to coast lines;

f) lower than sea level; 03y ooy i 3l Jled 3ble (o

g) on special purpose flood plains.

M (A
3 e Bl d o (39 Cue pu (@
Q (o g Sl T grcadled) crmb J¥o 4 lgpr Syl (&

(Slole bghas 4 o035 (&

Lyo b 31 og Yol (g

9 (Ol sedds jo 55,158 (g

oo Ol B b (S j0 0010 35 50 S il a5 J g0 )0
b9 o (bl wlolidl b wl wdl »dyl clox! Jaue
gl Gl Ol ST ol euiis eblas o jle

Seismic
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Part 3-Power Distribution

Annes AN

, Example
implementations of
power distribution §

Silwosly g0
998 &9

Energy efficiency
| enablement

Power supply and
distribution

9

Physical security |

Availability

S AN g
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Part 4-Environmental Control

Annex® . Terms, definitions|

Control system i a3 ¢ ol gl
concepts A\
\\

4

Air Distribution
| Methodologies

D.C Environmental
Control

st J S
0319 ¥ 50

Energy efficiency

enablement

29 058 !
3.2

Availability

2N v gowd

59 3 i
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Part 4-Environmental Control

+ ETHERNET , /1_ \’

« WIRELESS |

« POTS/PSTN |

e MOTION / '
AC E 0
DC POWER . | RFID &
BATTERY  POWER ACCESS y|

 TOWER
| LIGHTS

{
@

TEMPERATURE/
HUMIDITY

AIRFLOW

34
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Energy efficiency
Considerations

AN
Cabling design
concepts

JU >1b malie
e

S

Telecommunic
. ations cabling

by s pis

a1

6 \
Cabling Infrastructure p e b
B anageinent and Avalla.blll.ty design
operation principles
52192 0,369 S ke \ TR f
P oy e >k Jgo
" 7 SN

Documentation
and quality plan

Availability
classification

Pathways and
“‘ pathway systems

S S 4y
8RN
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Part 6-Security Systems

; Terms,definitions "
Pressure relief ) Confosmancs

5

Physical
Security

5 8 ol

Systems to Prevent
Unauthorized Access

| S50 S s
2 oo g
)

6

oy Protection Class
‘Aga':;‘::e;::l‘;:‘oi:‘s:ntal Against Unauthorized
: Events \ AGCRSS

7 QT
21y 50 cBli> WIS Protection Class - \"-.ﬁ {.‘l : '."'
G 3 sBlasgy Against D.C Protection Class RO ghls (g o
~ Environmental Events Against Fire Events
P B vt"" DL ,ﬂ,g,a:rblbww
B ) SWIN g} oWl wdlg>
30 ST

iy
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ARREX Terms, definitions"

4

Security g 4z y

- LY T
systems \)‘ ” 4 Conformance
ol S s =

B —
ARNE A

[/ Example for proces
implementation

Operational
information
and parameters

sl Jbe
FYv gt

2 sl yiel s g SleMb
$o10 5 058

£ Management
processes

sl
N P

Operational
processes
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Part 7-Management and Operational Information

Elements of operational Operational levels

maturity Level 1 Level 2 Level 3 Level 4
Control facilities and low medium high Very high
Infrastructures
Design and defini- A,S, Q.A,5,F Q.A, 5 FE, Q.A,5,FEC

tion ([ = Quality plan,

A = Availability, § = Se-
curity, F = Functionality,
E = Efficiency, C = Certifi-
cation program)

Planning check of activities |spot-check of regular control of permanent control of
which are defined |activities which activities which are |all activities which
Establishing of building in the quality plan nre]n:.lefmled in the defl:'led in the quali- |are ;ﬂ_E‘fll‘llIE'L'l]]'l the
and DC infrastructure (Q, A) fuaiily péan ty pian quality pian
(Q, AS) (Q, A5.E) (Q.,A,5FE/C)

MOTE These levels correspond to the prioritization defined in Al

38 001535 o gy 4y 9 (oo plli [DERS
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Energy efficient enablement levels

Requirement

Granularity Level

Level 1

Level 2

Level 3

Supply air temperature

Single sensor in proximity
to IT equipment

One sensor per cold aisle

Two sensors in proximity
to IT equipment

One sensor every 5 cabi-
nets or racks in a cold aisle

One sensor per cabinet or
rack

Return air temperature

Single sensor in proximity
to intake of cooling equip-
ment

or

One sensor per hot aisle

One sensor in proximity to
intake of cooling equip-
ment and a single sensor at
rear of one cabinet or rack

or

One sensor every 5 cabi-
nets or racks in a hot aisle

One sensor in proximity to
intake of cooling equip-
ment and a single sensor
at rear of each cabinet or
rack

Relative humidity

External relative humidity
and temperature

As supply air temperature

One sensor

As supply air temperature

Two SeEnsors

As supply air temperature

Two Sensors

Air pressure

Coolant flow

As required

Asrequired

As required

As required

As required
As required

Heat removal

As required

As required

As required

Outside air

Asrequired

As required

As required
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