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Part 3: Aspects of operational and personal safety
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FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization con
national electrotechnical committees (IEC National Committees). The object of (JfEC is to (¢
rnational co-operation on all questions concerning standardization in the electrical and)electronic fig
end and in addition to other activities, IEC publishes International StandardsFechnical Specifi

lication(s)”). Their preparation is entrusted to technical committees; any IEC-National Committee int
he subject dealt with may participate in this preparatory work. Internpational, governmental an
ernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates

the International Organization for Standardization (ISO) in accordance with conditions determi
bement between the two organizations.

con

interested IEC National Committees.

IEQ Publications have the form of recommendations for international use and are accepted by IEC N
Committees in that sense. While all reasonable efforts ate’made to ensure that the technical content
Pullications is accurate, IEC cannot be held responsible for the way in which they are used or
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indispensable~for the correct application of this publication.

Attdg
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formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interr
ensus of opinion on the relevant subjects since each technical committee has representation f|

nterpretation by any end user.

rder to promote international uniformity, IEC™National Committees undertake to apply IEC Publi
sparently to the maximum extent possibletin their national and regional publications. Any divg
veen any |IEC Publication and the corresponding national or regional publication shall be clearly indidg
latter.

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

isers should ensure that they-have the latest edition of this publication.

liability shall attach tolEC or its directors, employees, servants or agents including individual exp€]
nbers of its technical"committees and IEC National Committees for any personal injury, property dan
er damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fegq
enses arising out™of the publication, use of, or reliance upon, this IEC Publication or any oth
lications.

ntion is dfawn to the Normative references cited in this publication. Use of the referenced publica

ntion_is drawn to the possibility that some of the elements of this IEC Publication may be the su
enfvrights. IEC shall not be held responsible for identifying any or all such patent rights.
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The main task of IEC technical committees is to prepare International Standards. In
exceptional circumstances, a technical committee may propose the publication of a Technical
Specification when

the required support cannot be obtained for the publication of an International Standard,

de

spite repeated efforts, or

the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical Specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.
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IEC TS 62966-3, which is a Technical Specification, has been prepared by subcommittee

48D:

Mechanical structures for electrical and electronic equipment, of IEC tech

nical

committee 48: Electrical connectors and mechanical structures for electrical and electronic
equipment.

The text of this Technical Specification is based on the following documents:

A list
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found

The c
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e re
e Wi
e re

e amended.

DTS Report on voting
48D/725/DTS 48D/731/RVDTS

aPPTova

port on voting indicated in the above table.

ocument has been drafted in accordance with the ISO/IEC Directives, Part 2!

>ynd in

of all parts in the IEC 62966 series, published under the general title Mechpnical
ires for electrical and electronic equipment — Aisle containment for AT cabinets, dan be

on the IEC website.

bmmittee has decided that the contents of this document willhremain unchanged until the
stability date indicated on the IEC website under "http://webstofe.iec.ch” in the data related to

ecific document. At this date, the document will be

confirmed,
hdrawn,

blaced by a revised edition, or

IMPO
that
undel

coloyfr printer.

RTANT — The 'colour inside™logo on the cover page of this publication indigates

it contains colours .which are considered to be useful for the coLrect

standing of its contents. Users should therefore print this document usi
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INTRODUCTION

This Part 3 of IEC 62966 serves as a guide for a consideration from a safety viewpoint of the
dimensional and air conditioning aspects of cold and hot aisle containments in data centres
described in IEC 62966-1 and IEC 62966-2.

Where aspects of this Technical specification conflict with national regulations and laws of the
member states concerned, the provisions of these national regulations shall apply.

Consideration is given to safety-related aspects, such as:

a) eslcape and evacuation plans;
b) eslcape routes;
C) emergency exits;
d) fumctional aspects of escape doors;
e) lighting conditions;
[:ting and signposting of escape routes;
g) fire protection;

taking into account the existing stringent requirements ,placed on the protection |of IT
equipment and the availability of the data the equipment contains.
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MECHANICAL STRUCTURES FOR ELECTRICAL
AND ELECTRONIC EQUIPMENT -
AISLE CONTAINMENT FOR IT CABINETS -

Part 3: Aspects of operational and personal safety

Scope

conta

The a
the cr

The r¢quirements apply to all operational, working and maintenance procedures.
This document does not apply to ordinary persons, when using/installations and equipme

The nequirements described herein are also intended te ensure that it is possib
autho
to ma
possilhle to evacuate the containment quickly and safely at any time, especially in the eV
a fire
minim

Aspedts relating to computing, data processing, data storage, building protection or the

centrq itself do not fall within the scope of this document. Only those additional as
arising from the integration of an aisle)containment are considered.

The d
influemce on the following different aspects of operational safety:

a) escape and evacuation plans;

b)
c)
d)
e)
f)
9)

In

edcape routes;

emergency exits;

fu

Iig[ting ¢onditions

|ig tina and signpaosting of escape routes:
~J ~J ™ ~J T T

2021

art of IEC 62966 defines the requirements for operational and personal safety o
nments for IT cabinets.

Jm is to provide physical security for the IT equipment installed in the containment
teria “availability” and “safety”.

ized personnel to enter and remain in the containment (as accessible equipmen
ntain or upgrade the systems installed in the containment without risk. It should a

or any other hazardous situation, whilstreducing the health risk to personne
um.

Bsign and positioning of-an-aisle containment, which is integrated in the data centr

hctionallaspects of escape doors;

aisle

using

e for
) and
so be
ent of
to a

data
pects

b, has

fire protection.

this document, these operational safety requirements and recommendations are
considered.

To achieve the highest effectiveness, all these requirements are considered as much as
possible during the design of an aisle containment.

This document applies to normal operations, not to the initial installation of the containment.
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2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

IEC 60695-11-10, Fire hazard testing — Part 11-10: Test flames — 50 W horizontal and vertical
flame test methods

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

ISO aphd IEC maintain terminological databases for use in standardization\cat the following
addrepses:

e |E[ Electropedia: available at http://www.electropedia.org/

e ISP Online browsing platform: available at http://www.iso.org/obp

3.1
escape route
intended route to a place of safety

3.2
emergency exit
exit which is part of an escape route and leadsdirectly to the outside or to a safe area

3.3
escapge and evacuation plan
straightforward and comprehensible~document that provides information relating to egcape
routeg and fire fighting equipment

3.4
escapge door
every|door in an escape-route is an escape door

3.5
hold {ime
time during which a concentration of fire extinguishant shall be maintained at an effective
level Withjnthe space being protected. The predicted hold time shall be determined by the
door fantest or a full discharge test.

3.6

extinguishing gas

electrically non-conducting gaseous extinguishing agent, that, upon evaporation, does not
leave a residue

3.7

fire detector

part of a fire alarm system containing at least one sensor that continually or at intervals
monitors at least one appropriate physical and/or chemical characteristic (fire characteristic)
that occurs in the event of a fire, and that also transmits at least one corresponding signal to
the control and indicating equipment


http://www.electropedia.org/
http://www.iso.org/obp
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3.8
lead time
time between the alarm signal and the release of the extinguishing medium

3.9

aspirating smoke detector

ASD

high-sensitivity detector, which consists of a central detection unit, that draws air through a
system of pipes to detect smoke

Note 1 to entry: The sampling chamber is based on a nephelometer, that detects the presence of smoke particles
suspengded-in—ai—by-detecting-the-light-scatterd-by them-in-the-chamber—tn-most-cases-aspirating-smoke-detectors
J 7 =4 J Ld J

require|a fan unit to draw in a sample of air from the monitored area through its system of pipes.

3.10
delay|device
device that is part of a fire-fighting installation designed to ensure that flooding does nat take
place |until the fire alarm devices have been activated and the specified leaddime has expired

3.1
extinguishing gas concentration
value|for the concentration of extinguishing gas present in the atmosphere of the area|being
floodqd expressed as % vol

3.12
qualified person
defingd as a person who, by possession of a recognized degree, certifica%e, or

profegsional standing, or who by extensive ckhowledge, training and experienced, has
succgssfully demonstrated his/her ability to,solve or resolve problems relating fo the
subject matter, the work, or the project

3.13
hazard area
contajnment area plus any adjacent areas that will be flooded with the extinguishing gas

4 Spfety requirements of an aisle containment

4.1 |General safety requirements

The mechanical-design of an aisle containment, consisting of cabinets, cover panels, [doors
and rgof panels\shall have adequate design considerations to prevent hazards to people

The meghanical parts of the aisle containment shall be free of sharp edges, burrs, etc|, that
could|present a safety hazard to personnel involved in their assembly, installation, Uyse or
maintenance.

The aisle containment roof panels cannot be walked on, therefore their design and
appearance shall make this obvious to personnel working in the data centre.

4.2 Escape routes, emergency exits, escape doors, escape and evacuation plan
4.21 Recommended dimensions of escape routes and escape doors/emergency exits

A cold or hot aisle containment that in an emergency represents the only escape route should
be dimensioned so that any personnel within it when a particular hazard occurs (e.g. a fire)
are able to evacuate it as rapidly as possible. It shall not be permitted to obstruct or lock the
escape routes.


http://de.wikipedia.org/wiki/Brand
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The recommended minimum width of an escape route is determined by the maximum number
of personnel using the escape route in an emergency. This is shown in Table 1.

Table 1 — Minimum width of escape routes and maximum reduction of clearance

Number of persons

(in aisle containment)

Recommended minimum width of
escape routes

Maximum reduction of clearance

(in the area of doors)

mm mm
up to 5 875 75
up to 20 1000 150

The minimum width of the escape route shall not be constricted by fixed structufes or
equipment or by the opening of doors in the escape direction. A redugtion of the minimum
width [of corridors by a maximum of 75 mm or 150 mm in the area of doors is not signifidant in

this case (see Figure 1).

Howeyer, the clearance in the area of doors shall at no point bé-less than 800 mm.

The clearance in the area of doors shall at no point be lessthan 850 mm if there are nofmally
up to PO people in the hazard area.

Natiomal regulations and safety directives that.deviate from these dimensions are |to be

obseryed.
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Figure 1 — Minimum width-of .escape routes in an aisle containment

obseryed.

IEC

The vprtical clearance of escape_routes shall be at least 2 000 mm. Within the area of goors,
a redyction of the clearance of maximum 50 mm is allowable (see Figure 2).
Natiomal regulations and, safety directives that deviate from these dimensions are |to be
A Door Top cover Door
IR A A
o o o
3 8 3
N N N
v / Y Y
Arranged cabinets
A IEC
IEC
Frontview Cross-section A-A

Figure 2 — Minimum height of escape routes in an aisle containment
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The location and dimensions of escape routes in the containment are to be determined
according to the hazards present (e.g. maximum number of personnel using the escape
route).

The lengths of escape routes should be as short as possible and in accordance with national
regulations.

In containments with more than one door, the escape direction with the shortest escape route
length has to be indicated.

Escape routes shall be signposted in accordance with national regulations.

4.2.2 Functional aspects of escape doors

It is recommended that any manually operated doors that are defined as emergency exits or
will bg used in emergency situations are to open in the escape direction.

The opening direction of any other doors situated along escape routes;depends on the|result
of a r|sk assessment to be carried out on a case-by-case basis taking local and operdtional
factorp into account, in particular

— the potential hazard situation;

— thé number of persons who will be obliged to use an escape route at the same time;
— and the type of personnel that depends on the usability of the doors.

The uke of revolving or sliding doors that are operated purely manually is to be considefed in
light df local directives or to be the subject of a risk’assessment.

Doors| that close automatically may only_be employed in corridors/escape routes that are
exposled to the risk of fire if they comply with building standards.

All dqors situated along an escape’route and/or emergency exit shall, in the event that
persopnel have to rely on being-able to use the escape route, open easily without havjing to
resort{to any special equipment.

The opening mechanismsshall be instantly recognisable and easily accessible.

Lockalple doors located along an escape route shall open easily from inside and outside (for
rescug personnel)without having to resort to any special equipment.

Wher¢ locKing systems are being used, an Emergency Open button shall be provided to
enabl¢ the-door to be opened easily without having to resort to any special equipment. An
electricalMocking system shall also unlock itself automatically in the event of a power failure.

4.2.3 Lighting and signposting of escape routes

The specifications in respect of the lighting and signposting of the data centre should be
implemented uniformly throughout the containment if the (enclosed) cold or hot aisle is
defined as an escape route or would have to be used as such in emergency situations.

If safe evacuation of the containment cannot be guaranteed should the general lighting fail,
e.g. if the amount of light entering the containment through its translucent cover panel is
inadequate, the containments shall be equipped with emergency escape lighting.

Emergency escape lighting for escape routes, emergency exits and door signs shall be
implemented in accordance with national and local directives (e.g. safety at work-directive).
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Escape and evacuation plan

Escape route plans that take account of the applicable national regulations and include the
containments, assuming the (enclosed) cold or hot aisle is defined as an escape route or

would

have to be used as such in an emergency situation, are to be produced.

A containment as an accessible equipment and no fix part of a building, can change its
appearance, design or position within the building in dependence of the current use.
Consequently each change of form of the containment results in a new escape or evacuation
situation within the containment. These changes shall be considered to adapt to the existing

escap

e and evacuation plan of the surrounding data centre.

4.3
4.31
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shall always be made between a cold aisle containment and a hot aisle containment.

In adq
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General — Fire protection in an aisle containment
Overview

hazard exists wherever flammable substances, oxygen and an ighition sourg
nt. If an oxygen reduction system is not in use, an ample level of oxygen will be p
hout the containment. The amount of flammable material and.-the potential ig
bs are therefore significant factors when assessing the fire.risk. Potential ig
bs include the following:

LIty air conditioners;

LIty components;

erloaded power supplies;

Ssing or incorrect overload protection equipment;

orrectly performed electrical work;

gligence of personnel;

rk activities involving fire hazards,

alised hot spots.

or hot aisle containment.is‘considered an accessible equipment (see Figure 3) in

esence of strong cooling/air flows gives rise to certain requirements with respect
tion, fire detection and fire suppression. From a fire protection viewpoint, a disti

ition to thewprotection of IT equipment and the stored data, fire protection also g
ptection of/the personnel carrying out their duties within a containment. The aims

e are
esent
nition
nition

which
fo fire
hction

overs
of fire

protedtion are\therefore:

a) IT|equipment:
protectiomof systemsanmddata fronrthemmediateeffects of the fire (ftames, heat—s
pyrolysis gases from smouldering fires).

b) Personnel:

noke,

protection from the immediate effects of the fire (flames, heat, smoke, highly toxic gases);

protection from the effects of gas extinguishing systems (lack of oxygen).
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Figure 3 — Typical arrangement of an aisle containment
representing a walk-in-equipment solution

It the relevant local authorities for more information regarding the applicable loc
tion regulations.

Fire prevention

Al fire

himise the fire load, the structural elements of the)containment (e.g. transparent

lastic

ngs) should be made of non-combustible or _fire retarding materials (e.g. real glass). If
not possible, the materials used are as a.minimum requirement to be flame retardant
bt drip when exposed to flames. To preventfires, all materials and components shall as
a minimum requirement conform to Flammabhility Class V2 as defined in IEC 60695-11-10.

Storage of materials in containments;<especially flammable materials that represgnt an

additi

The p

To redluce the risk of a fire, an oxygen reduction system can be employed. If the oxyger
iced below 17 %;personnel should be subjected to relevant medical examination lefore

is red
enteri

bnal fire load, is not permitted.

resence of ignition sources.(e.g. fire) in containments is not permitted.

ng protected areas of the data centre.

4.3.3 Fire and-smoke detection
Qualified ,persons shall be employed in the design and installation of fire prot
equipment:

level

Bction

The planning of an appropriate fire suppression system shall consider the special conditions
predominating in a containment, which are

— rapid changes of pressure and air-speed due to air conditioning;

— de

— ac

fined direction of air flow;
cessibility by personnel.

Air is analysed to detect smoke as the preferred characteristic indicator of fire.

To avoid delays in detection of combustion products or other evidence of fire, a combination

of the

following systems should be employed:

a) aspirating smoke detectors, which allow a more sensitive and targeted detection by using
a tube system to aspirate air in a wider area, and
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b) optical smoke detectors at the top cover and at places of particular risk of fire.

NOTE In locations where individual items of air-conditioned IT equipment, such as containments, are
installed, the placing of point-type smoke detectors on the ceiling is not a satisfactory solution. Pockets of
warm air or a strong flow of air from the air-conditioning system prevent adequate amounts of hot smoke from
rising quickly enough to reach the point-type smoke detectors.

In order to be able to detect a fire as early as its pyrolysis phase, it is recommended that
multiple highly sensitive aspirating smoke detectors (ASDs) are used. Aspirating smoke
detectors use a system of pipes to extract air samples directly out of the air flow coming
from the air conditioning system. The samples are passed to a detector module which
examines them for minute particles of smoke known as smoke aerosols.

The high degree of sensitivity of these systems reduces false alarms to a minimum.

If systems that provide an early warning of smoke or fire are installed, the alarm kignal
they generate shall not automatically cause an interruption to the flow of air produged to
cojntrol the ambient conditions in the containment.

Ddye to their differing flow conditions, cold aisle and hot aisle containments are |to be
considered separately and differently (see Figure 4).

— | The fire detection device within a cold aisle containment should“include aspirating
smoke detectors.

— | The hot aisle containment shall include aspirating smoke detectors in combinatioh with
point-type optical smoke detectors, if total area monitoring is stipulated by| local
regulations.
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Figure 4 — Cold and hot aisle containment
(showing air flow and temperature areas)
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c) Arrangement of smoke detectors in cold aisle containments

To provide immediate and reliable detection of a fire and its location within a cold aisle
containment (with or without a raised floor), or the devices inside it, vertically positioned
aspirating smoke detectors are to be installed in the output air flow inside or directly
outside each cabinet (see Figure 5).

For basic monitoring purposes, it will be sufficient to connect the aspirating smoke
detector to a central suction point of the air-cooling units outside the cold aisle.

Smoke detectors are not required in the cold aisle itself, unless the local authority
stipulates total area monitoring.

The same approach can be adopted for cold aisle containments with row-based cooling
delvices.

In|the case of enclosed cabinets with sealed cooling systems, the use of~equipment
monitoring in the form of integrated fire detection and extinguishing systéms is |[to be
preferred. These can be installed as plug-in modules directly into the respective capinets
inthe containment.

ASD (vertically arranged) ASD (vertically arranged)
=1 3
= [ 3
—h — Cross-section A-A
f . ASD (optional positions)
Cross-section B-B . S

& e
ASD (optional positions) - / \ -

; [ » @

ea:/ \\:e 3 ®
<« = = el
. = ) ) )
: ; » @
= @ B — ‘ .
& & = ey
] & @ ®
@« - > e
® @
® @ ¢ ‘
*® L)
— %
. \a > . T e %
+ @
B B A . A
E——1 D = e : I -
Top View
Top View == Hot air flow ‘ Cold air flow
IEC IEC
Configuration with raised floor Configuration with row-based cooling without raised
floor

Figure 5 — Arrangement of aspirating smoke detectors (ASDs)
in a cold aisle containment with or without raised floor

d) Arrangement of smoke detectors in hot aisle containments

To provide immediate and reliable detection of a fire and its location within a hot aisle
containment, or the IT devices inside it, vertically positioned aspirating smoke detectors
should ideally be installed in the rear, internal output air flow of each cabinet (see Figure
6).
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For basic monitoring purposes, it will be sufficient to connect the aspirating smoke
detector to a central suction point of the air-cooling units inside the hot aisle containment.

In addition, point-type smoke detectors can be placed inside the inner ceiling area of the
hot aisle containment, especially if the local authority stipulates total area monitoring.

In the case of enclosed cabinets with sealed cooling systems, the use of equipment
monitoring in the form of integrated fire detection and extinguishing systems is to be
preferred. These can be installed as plug-in modules directly into the respective cabinets
in the containment.

4.3.4

4.3.41

Gas extinguishing systems are the preferred type of fire-fighting system for data centres, as
they leave no residues and are non-corrosive. As a result, they cause no lasting damage to
the IT equipment, something that would occur if water, for example, was used.

Extinguishing systems like these work by injecting an adequate quantity of extinguishing
medium into the protected area to create a concentration of gas that prevents any further
combustion. The resulting lowering of the oxygen content necessitates the use of personal
protective measures, the extent of which is determined by the type of extinguishing gas used,
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Figure 6 — Arrangement of aspirating smoke detectors (ASDs)

in a hot aisle containment

Fire fighting device

the oxygen concentration and national or local safety regulations.
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The time between the smoke or fire detection and activation of the extinguishing system shall
allow the safe egress of personnel.

Suitable protection measures shall be implemented where extinguishing systems are used to
enable hazard areas to be evacuated immediately, to prevent personnel from entering
following flooding with extinguishing gas, and to ensure that measures are in place to rescue
trapped personnel.

Safety aspects, such as

— the training of personnel;

— the¢ use of warning notices;

— the use of alarms and delay devices;

shall pe taken into account. Personnel working in the flooded or adjacent areas are|to be
thoroughly instructed and trained in the measures to be adopted before;'\during and after
flooding by the gas extinguishing system.

Encloged facilities (flooded areas) that are protected by gas-based,éxiinguishing systems are
to be Jaid out in such a way that the concentration of extinguishing gas required to extinguish
the firp is achieved and the necessary holding time is met.

4.3.4.p Activation and alarming

In addlition to any requirements of national or localsegulations, fire alarm systems shfall be
installed in all data centres (e.g. aisle containment);

— where personnel stay, or

— which directly affect the availability of data centre facilities and infrastructures.

To prevent false alarms, the extinguishing system shall be activated by a dual detector
dependency.

When| the extinguishing system.'is" activated, an audible alarm is to sound that can eagily be
distinguished from all other gperational noises. If the audible alarm in the room is suffigiently
loud, jho additional alarm.will be required in the containment, unless the room alarm |n the
cold gr hot aisle does naot.differ from the ambient noise level by more than 10 dB.

Audible alarms are\to be supported by optical fire alarm devices in the form of flashing |ights,
which|can also{be employed as warnings. These flashing lights are to be located such that
they are visible) from inside the aisle containment. Refer to local authority regulation$ with
regard to the-necessity for optical fire alarm devices.

In hazard-areas in which pnrer\nnnl are prnennf, fire alarm and dnlqy devices with ndaquate

delay times shall be provided to allow the protected area to be evacuated without undue
haste. The delay time prior to flooding with extinguishing gas shall be at least 10 s.

4.3.5 Arrangement of extinguishing nozzles

The arrangement of the extinguishing nozzles shall guarantee a homogeneous distribution of
the extinguishing gas concentration within the containment.

Should the containment affect or restrict the homogeneous distribution of the extinguishing
gas throughout the entire extinguishing area, the arrangement of the extinguishing gas
nozzles is to be adjusted accordingly.

Due to the proximity of extinguishing nozzles (inside the containments) to sensitive disk drives
in some items of IT equipment and the resulting risk of interference or damage, preference
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