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Foreword

97:2016(E)

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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rocedures used to develop this document and those intended for its further maintenanee are
O/IEC Directives, Part 1. In particular the different approval criteria needed for the\different
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tives, Part 2. www.iso.org/directives
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declafations received. www.iso.org/patents
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hn explanation on the meaning of ISO specific terms and expressions related to
sment, as well as information about ISO's’adherence to the WTO principles in th
ers to Trade (TBT) see the following URL: Foreword - Supplementary information

ommittee responsible for this documentis1SO/TC 121.
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ect of patent
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rade name used in this document is information given for the convenience of users and does mot constitute
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e Technical

thetic and respiratory equipment, Subcommittee SC 6, Medical gas systems, in accordance with t
Chnical cooperation between’ISO and CEN (Vienna Agreement).

hird edition cancels\and replaces the second edition (ISO 11197:2004), which has been technic3

1197 was prepared by the European Committee for Standardization (CEN) Technical Committee
TC 215, Respiratory and anaesthetic equipment, in collaboration with ISO Technical Comr%\ittee TC 121,

e Agreement

lly revised.
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Introduction

Many healthcare facilities use surface-mounted or recessed containment systems and ENCLOSURES for

accommodati

ng and displaying essential PATIENT care services. These are known as MEDICAL SUPPLY UNITS.

This International Standard specifies requirements for MEDICAL SUPPLY UNITS manufactured in factories or

assembled frnm rnmpnhnnfc on-site

It is intended for use by those persons involved in the design, construction, inspection, testing, maintenanc
operation of healthcare facilities as well as those manufacturing, assembling and installing MEDICAL SUPPLY UNI

Persons invo
connected to
the contents

This Interng
1:2005+A1:
under the s
contains cer

IEC 60601-1:
include requ
medical systg

apply to spe
hospital beds
NOTE

For an explarf

Annex AA contains rationale statements-for some of the requirements of this International Standard. It is inc

to provide ad
incorporated
correspondin|

ved in the design, manufacture, installation, maintenance and testing of equipment intended
MEDICAL GAS, vacuum, ANAESTHETIC GAS SCAVENGING and/or PLUME EXTRACTION SYSTEMS Should be aw
f this document.

tional Standard is a particular standard, based on IEC 60601-1:2005+A1:2012. IEC 60

ipervision of qualified personnel in the general medical-and PATIENT environment; i{
tain requirements for reliable operation to ensure safety.

P005+A1:2012 has associated collateral standards and particular standards. The collateral stan
rements for specific technologies and/or HAZARDS and apply to all applicable equipment, sul
ms, EMC, radiation protection in diagnostic X-ray.equipment, software, etc. The particular stan
Cific equipment types, such as medical electronaccelerators, high frequency surgical equip
etc.

Definitions of collateral standard and particular standard can be found in IEC 60601:2005+A1:2012.

ditional insight into the.reasoning that led to the requirements and recommendations that have
in this InternationahStandard. The clauses and subclauses marked with (*) after their number 1
g rationale contained in Annex AA.

ation of the special numbering in this document and more on the terms “collateral”, “particular”
“general” stamdards, see 201.1.3, 201.1.4, and201.1.5.

e and
[S.

to be
hre of

601-

012 is the basic standard for the safety of all MEDICAL ELEGTRICAL EQUIPMENT used by or

also

Hards
ch as
dards
ment,

and

uded
been
ave a
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Medical supply units

201

IEC6

201
IEC 6

This
hered

This
inclu

NOT]
ENCL(

HAzZA

Standard are not covered by specific requirements in this standard except in 7.2.13 and 8.4.1 o
1:2005+A1:2012 (see 201.1.4).

NOTE 2  Seealso IEC 60601-1:2005+A1:2012, 4.2.

201
IEC 6

The

requirements for MEDICAL SUPPLY UNITS as defined in 201.3.103.

1 Scope, object and related standards

601-1:2005+A1:2012, Clause 1 applies except as follows:

1.1 Scope
0601-1:2005+A1:2012, 1.1 is replaced by:

International Standard applies to the BASIC SAFETY and ESSENTIAL PERFORMANCE of MEDICAL
fter also referred to as ME EQUIPMENT.

nternational Standard applies to MEDICAL SUPPLY UNITS manufactured within a factory or asser
ling cabinetry and other ENCLOSURES, which incorporate PATIENT care services.

1 A party that assembles on site various'components intended for PATIENT care ser}
SURE is considered the MANUFACTURER of the MEDICAL SUPPLY UNIT.

DS inherent in the intended function of,;ME EQUIPMENT or ME SYSTEMS within the scope of this

1.2 Object
0601-1:2005+A172012, 1.2 is replaced by:

bbject eof>this International Standard is to establish particular BASIC SAFETY and ESSENTIAL

SUPPLY UNITS,

hbled on site,

Fices into an

International
f IEC 60601-

PERFORMANCE

201.1.3 Related standards

201.1.3.1 Collateral standards

IEC 60601-1:2005+A1:2012, 1.3 applies with the following addition:

This
[EC6

© ISO

particular standard refers to those applicable collateral standards that are listed in

06011:2005+A1:2012, Clause 2 as well as 201.2 of this particular standard.
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IEC 60601-1-3:2008, IEC 60601-1-8:2006+A1:2012, IEC 60601-1-9:2007, and IEC 60601-1-10:2007+A1:2013 do

not apply.

NOTE Coll

ateral standards are referred to by their document numbers.

201.1.3.2 Particular standards

IEC 60601-1:2005+A1:2012, 1.4 applies with the following additions:

The numbering of sections, clauses and subclauses of this particular standard corresponds to that of IEC 60601-

1:2005+A1:2
1:2005+A1:2
the collateral
of the IEC 60
IEC 60601-1-
the use of the]

“Replac
collater

“Additiq
IEC 606

“Amend
collater

Subclauses o
201.101. Add

Subclauses o
where “x” is t
The term “th
standards an

Where there
subclause of
without mod

standard, although possiblyirelevant, is not to be applied, a statement to that effect is given in this part

standard.

201.2 Nor

D12 with the prefix “201” (e.g. 201.1 in this standard addresses the content of IEG-6
D12 Clause 1) or applicable collateral standard with the prefix “20x” where x is the final digif]

h01-1-2 collateral standard, 203.4 in this particular standard addresses the content of\Clause 4
B collateral standard, etc.). The changes to the text of IEC 60601-1:2005+A1:2012-are specifi
following words:

bment” means that the clause or subclause of IEC 60601-1:20053A1:2012 or appli
h] standard is replaced completely by the text of this particular standard.

n” means that the text of this particular standard is additional to the requiremen
01-1:2005+A1:2012 or applicable collateral standard.

ment” means that the clause or subclause of IEC 60601-1:2005+A1:2012 or appli
h] standard is amended as indicated by the text of'this particular standard.

- figures which are additional to those of IEC 60601-1:2005+A1:2012 are numbered starting
litional Annexes are lettered AA, BB, etc., and additional items aa), bb), etc.

I figures which are additional to thoseof a collateral standard are numbered starting fromj
he number of the collateral standard; e:g. 202 for [EC 60601-1-2, 203 for IEC 60601-1-3, etc.

is standard” is used to make.reference to IEC 60601-1:2005+A1:2012, any applicable coll
 this particular standard taken together.

is no corresponding, section, clause or subclause in this particular standard, the section, clay

EC 60601-1:2005+A1:2012 or applicable collateral standard, although possibly not relevant, aj
fication; whereit is intended that any part of IEC 60601-1:2005+A1:2012 or applicable coll

mative references

601-
(s) of

standard document number (e.g. 202.4 in this particular standard addresses the content ef Clause 4

bf the
ed by

rable

ts of

rable

from

20x,

hteral

se or
bplies
hteral
cular

The following documents, in whole or in part, are normatively referenced in this document and are indispensable
for its application. For dated references, only the edition cited applies. For undated references, the latest edition of

the reference

NOTE In

d document (including any amendments) applies.

formative references are listed in the Bibliography on page 25.

IEC 60601-1:2005+A1:2012, Clause 2 applies and IEC 60601-1-2:2014, Clause 2 applies, with the following additions:

IEC 60364-5-54:2011, Electrical installations of buildings — Part 5-54: Selection and erection of electrical
equipment; Earthing arrangements, protective conductors and protective bonding conductors

© IS0 2016 - All rights reserved
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IEC 60364-7-710:2002, Electrical installations of buildings — Part 7-710: Requirements for special

insta

llations or locations; Medical locations

IEC 60529:1989+AMD1:1999 +AMD2:2013 CSV/COR2:2015, Degrees of protection provided by
enclosures (IP Code)

IEC 60598-1:2014, Luminaires — Part 1: General requirements and tests

IEC 60601-1:2005+A1:2012, Medical electrical equipment — Part 1: General requirements for basic
safety and essential performance

IEC 4
esser]

IEC 4
Stan

IEC 4
esser]

IEC 4
safet]
alary

IEC 4
esser]

IEC 4
and
close]

[EC 4

IEC 6
cabld

ISO 3
using

ISO §
medi

0601-1-2:2014 Medical electrical equipment — Part 1-2: General requirements for bas
tial performance - Collateral standard: Electromagnetic compatibility — Requiremeéiits ar

0601-1-3:2008, Medical electrical equipment — Part 1: General requirementsfor safety
lard: General Requirements for Radiation Protection in Diagnostic X-Ray Equipment

0601-1-6:2010, Medical electrical equipment — Part 1-6: General requirements for bas|
tial performance — Collateral standard: Usability

0601-1-8:2006+A1:2012, Medical electrical equipment — Part 1-8: General requireme
y and essential performance — Collateral Standard: Gefieral requirements, test and ¢
h systems in medical electrical equipment and medical elestrical systems

0601-1-9:2007, Medical electrical equipment — Rart 1-9: General requirements for bas|
tial performance — Collateral Standard: Requirenients for environmentally conscious de

0601-1-10:2007, Medical electrical equipment — Part 1-10: General requirements for
essential performance — Collateral Standard: Requirements for the development of
(d-loop controllers

1386-1:2008, Conduit systems for cable management — Part 1: General requirements

1950:2007, Cable management systems — Specifications for conduit fittings and ac
installations for extra-heavy duty electrical steel conduit

744:2010, Acoustics — Determination of sound power levels and sound energy levels of 1
sound pressuie >~ Engineering methods for an essentially free field over a reflecting pla

359:2034,) Anaesthetic and respiratory equipment — Low-pressure hose assemblies |
cal gases

ISO 7}

fc safety and
d tests

3. Collateral
ic safety and

nts for basic
yuidance for

ic safety and
5ign

basic safety
" physiologic

ressories for
hoise sources

e

for use with

396-1:2007, Medical gas pipeline systems — Part 1: Pipeline systems for compressed n

edical gases

and vacuum

IS0 7396-2:2007, Medical gas pipeline systems — Part 2: Anaesthetic gas scavenging disposal systems

IS0 9170-1:2008, Terminal units for medical gas pipeline systems — Part 1: Terminal units for use with
compressed medical gases and vacuum

IS0 9170-2:2008, Terminal units for medical gas pipeline systems — Part 2: Terminal units for
anaesthetic gas scavenging systems

ISO 14971:2007, Medical devices — Application of risk management to medical devices

© ISO 2016 - All rights reserved
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ISO 16571:2

014, Systems for evacuation of plume generated by medical devices

EN 50174-1:2009 + A2:2014, Information technology. Cabling installation — Part 1: Installation specification and
quality assurance

EN 50174-2:2009+ A2:2014, Information technology. Cabling installation — Part 2: Installation planning and
practices inside buildings

201.3 Terms and definitions

For the pu
[SO 16571:2(

NOTE
Replacement

201.3.26
ENCLOSURE

surrounding
with live pat

Note 1 to ent
Note 2 to ent
Addition:

201.3.101

COMPARTMENT

part of an EN
201.3.102
JUNCTION PO
connection |J
201.3.103
MEDICAL SUP|

permanentl)
(telephone,

An alphabetical index of defined terms is found at the end of this document.

fpose of this document, the terms and definitions given in IEC 60601-1:2005+A1;
14, 1S0O 7396-1:2007 and the following apply.

bf 3.26:

case constructed to provide a degree of protection to persdunel against accidental co
ts and also the enclosed equipment against specified envivonmental conditions

y: See IEC 61950:2007, 3.15.

['y: An ENCLOSURE can be subdivided into COMPARTMENTS:.

CLOSURE with openings necessary for interconnection, control or ventilation

NT

point(s) between-the-MEDICAL SUPPLY UNIT and the system(s) already installed

PLY UNIT

/ installed ME EQUIPMENT intended to supply electric power, communication nj
call \systems, etc.), data transmission, lighting, and/or MEDICAL GASES and/or liquid

2012,

ntact

eans
S, an

ANAESTHETI

facility

GAS SCAVENGING SYSTEM qndl/nr a PLUME EVACUATION SYSTEM to medical areas of a healthcare

Note 1 to entry: MEDICAL SUPPLY UNITS can include ME EQUIPMENT or ME SYSTEMS or parts thereof. MEDICAL SUPPLY UNITS
can also consist of modular sections for electrical supply, lighting for therapy or illumination, communication,
supply of MEDICAL GASES and liquids, PLUME EVACUATION SYSTEMS and ANAESTHETIC GAS SCAVENGING SYSTEMS. Some
typical examples of MEDICAL SUPPLY UNITS are bed head service modules, ceiling pendants, beams, booms, columns,
pillars, cabinetry, concealed COMPARTMENTS on or in a wall and prefabricated walls.

Note 2 to entry: Examples of configurations are given in Figures 201.103, 201.104 and 201.105.

© IS0 2016 - All rights reserved
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201.3.104

PLUM
PES

E EVACUATION SYSTEM

device for capturing, transporting, and filtering plume and exhausting the filtered product

Note 1 to entry: PLUME EVACUATION SYSTEMS can also be called smoke evacuators, laser plume evacuators, plume

Scave

ngers, and local exhaust ventilators (LEVSs).

201

IEC 6

201

IEC 6

201

All eX
[P2X

This
SYSTE

provi
6052

If req
MANU

201

The MANUFACTURER shall test-each MEDICAL SUPPLY UNIT. The test results shall be recorded and pre

RESPO

201

IEC 6

4 General requirements

0601-1:2005+A1:2012, Clause 4 applies.

5 General requirements for testing ME EQUIPMENT
0601-1:2005+A1:2012, Clause 5 applies with the following additions:
5.9.2.3 Actuating mechanisms

ternal surfaces shall conform to a degree of protection against‘direct contact in normal operat
pr [PXXB. See IEC 60529:1989+AMD1:1999+AMD2:2013 €SV/COR2:2015.

evel of protection to live parts shall not be compremised during maintenance of the MEDICA
MS, ANAESTHETIC GAS SCAVENGING SYSTEMS, PLUME EVAGUATION SYSTEMS or liquid pipeline system
sion of covers, barriers or individual protectionith a degree of protection of at least IP2X or |
D:1989+AMD1:1999+AMD2:2013 CSV/COR2:2015.

uested by the healthcare facility (e.g. injpsychiatric or paediatric units or prison healthcare
FACTURER shall provide means to prevent inadvertent or unauthorized dismantling of MEDICAL SU

5.101 MEDICAL SUPPLY UNIT test results

INSIBLE ORGANIZATION on.request.

6 Classification of ME EQUIPMENT and ME SYSTEMS

0601-1:2005+A1:2012, Clause 6 applies, with the following additions:

on of at least

L. GAS PIPELINE
5, e.g. by the
PXXB. See IEC

facilities), the
PLY UNITS.

sented to the

201

61 Protection against electric shock

A MEDICAL SUPPLY UNIT shall be designed and constructed as cLAsS I and fulfil the requirements of a TYPE B APPLIED
PART according to the degree of protection against electric shock.

201.7 ME EQUIPMENT identification, marking and documents

IEC 60601-1:2005+A1:2012, Clause 7 applies, with the following additions:

© ISO 2016 - All rights reserved
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201.7.2.1 Minimum requirements for marking on ME EQUIPMENT and on interchangeable
parts

Mains-operated equipment, including separable components thereof which have a MAINS PART, shall be provided
with permanent and legible marking on the outside of the major part of the equipment indicating the origin and
model or type reference.

Terminal units

— Terminal units for MEDICAL GASES and vacuum shall be marked in accordance with ISO 9170-1:2008
or natiqnal rpgn]nfinnc Colour rndingl if used shall be in accordance with ISQ 9170-1:2008 or

national regulations.

— Terminal units for ANAESTHETIC GAS SCAVENGING SYSTEMS shall be marked in accordance’ with ISO
9170-2:2008 or national regulations. Colour coding, if used, shall be in accordanceGyith ISO 9170-
2:2008 pr national regulations.

— Terminal units for liquids shall be marked with the name of the liquid in aecordance with Table
201.107% or the equivalent national language.

— Terminal units for plume evacuation shall be marked in accordance-with ISO 16571:2014.

NOTE Regional or national regulations which apply to ME EQUIPMENT.identification, marking and docurents
can exist.

Table 201.101 — Marking\for liquids

Name of liquid

Potable water, cold

Potable water, warm

Cooling-water

Cooling water, feed-back

De-mineralized water

Distilled water

Dialysing concentrate

Dialysing permeate

201.7.2.6 Connection to the SUPPLY MAINS

Due to the possible complexity of external marking, diagrams indicating all electrical and electronic connections to
the MEDICAL SUPPLY UNIT shall be located at the JUNCTION POINT inside the equipment.

For electrical connections the diagram shall indicate voltages, number of phases and number of circuits. For
electronic connections, the diagram shall indicate connector numbers and wire identification.

201.7.2.8 Output connectors

201.7.2.8.1 Mains power output

6 © IS0 2016 - All rights reserved
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Mains socket-outlets for special purposes (e.g. for x-ray equipment) shall be marked with the type of mains, rated
voltage, rated current and with a label (e.g. “X-RAY”).

When a MEDICAL SUPPLY UNIT is provided with socket-outlets for connection to an essential electrical supply circuit
(e.g. uninterruptable power supply (UPS), a Medical IT system as defined in I[EC 60364-7-710:2002), these socket-
outlets shall comply with the national installation rules or be individually identified if not covered by those rules.

If socket-outlets in the same location are supplied from different power sources, each source should be readily
identifiable.

NOTE Regional or national regulations can apply to the mains power outlet configurations.

201

Facili
symb

201

JuncT
regul

JuncT
2:20(

regul

JuncT
201.1

JuncT
If thd

ident]
be co

201
201
Repld
The A

— 1

7.2.19 Functional earth terminals

ties for the connection of supplementary equipotential earth bonding (if provided)\ shall be
ol 8 of Annex D, Table D 1 of IEC 60601-1:2005+A1:2012.

7.3 Marking on the outside of ME EQUIPMENT or ME EQUIPMENT parts

[ON POINTS and pipelines for MEDICAL GASES shall be marked in accordance with 1SO 7396-1:200
htions. Colour coding, if used, shall be in accordance with ISO 7396-1:2007 or national regulatio

[ON POINTS and pipelines for ANAESTHETIC GAS SCAVENGING SYSTEMS shall be marked in accordance w
7 or national regulations. Colour coding, if used, shall be imnaccordance with ISO 7396-2:200

htions.

[ON POINTS and pipelines for liquids shall be marked with the name of the liquid in accordan
01 or the equivalent in national language.

[ON POINTS and pipelines for plume evacuationyshall be marked in accordance with ISO 16571:20
MEDICAL SUPPLY UNIT has a terminal.Connecting the neutral line of the power supply, it sh

fied using the sign A of IEC 60601-1:2005+A1:2012, Annex D.3, the letter N and/or be colour
our coded in accordance with national regulations.

7.9 ACCOMPANYING DOCUMENTS
7.9.1 General

ce the first dash.iw’ IEC 60601-1:2005+A1:2012 7.9.1with the following:

CCOMPANYING DOCUMENTS shall include the following:

heniame or trade name and address of the MANUFACTURER and the authorized represen

the-MANUFACTURER does not have a rpgicfprpd plqr‘p of bhusiness within the lacale;

marked with

7 or national
hs.

ith ISO 7396-
7 or national
re with Table
14.

all be clearly
roded blue or

ative where

— adeclaration by the MANUFACTURER or on-site MANUFACTURER of compliance with this standard.

201.7.9.2 Instructions for use and maintenance

201.7.9.2.1 General

The instructions for use shall contain the date of issue or the latest revision of the instructions for use.

201.7.9.2.16 Reference to the technical description

© ISO 2016 - All rights reserved
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General information

— Instructions for use shall state which parts of the equipment are capable of bearing additional
loads. The maximum SAFE WORKING LOAD shall be stated.

— If flexible hoses and hose assemblies are used for supplying MEDICAL GASES, ANAESTHETIC GAS
SCAVENGING SYSTEMS, PLUME EVACUATION SYSTEMS or liquids in an OPERATOR-adjustable system (e.g. a
ceiling pendant), the instructions for use shall include a PROCEDURE for, and the recommended
frequency of, inspection and replacement.

Responsibility-of the MANUEACTURER

The MA each

NUFACTURER shall document the manufacturing tests that have been performedyon

MEDICAL| SUPPLY UNIT to demonstrate that the requirements of this standard have been'met. | This
documelntation shall be retained and made available upon request.

Specifications for installation, use and maintenance

— MEDICAIL SUPPLY UNITS. shall be installed, tested and used in compliance with ISO 7396-1:2007 and
ISO 7396-2:2007 and the MANUFACTURER’S instructions.

NOTE Sde IEC 60364-7-710:2002 for information on this subject.

It is recommegnded that consideration be given to the mounting height<of"MEDICAL SUPPLY UNITS. in order to sptisfy

user requirerhents for illumination, viewed luminance and access to_services.

201.7.9.3 Technical description

a) If flexible hoses are used for supplying MEDICAL,GASES in an OPERATOR-adjustable system (e.g. a cgiling

pendant), the instructions for use shall state that the following tests given in ISO 7396-1:2007 shall be carrigd out

following mo

e test
test
test
test

test

test

Hification or replacement of the flexible hose:
for leakage,

for obstruction,

for particulate contamination,

bf flow and pressure drop,

for cross.cennection,

pf-gas identity.

b)

If flexible hoses are used for supplying anaesthetic gas scavenging in an OPERATOR-adjustable system (e.g. a

ceiling pendant), the instructions for use shall state that the following tests given in ISO 7396-2:2007 shall be
carried out following modification or replacement of the flexible hose:

test

test

c)

for leakage,

of flow and pressure drop.

If flexible hoses are used for supplying liquids in an OPERATOR-adjustable system (e.g. a ceiling pendant), the

instructions for use shall state that the following test shall be carried out following modification or replacement of
the flexible hose:

© IS0 2016 - All rights reserved
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test for leakage.
liance shall be checked by functional testing.
test for cross connections between pipelines for different liquids.

liance shall be checked by functional testing.

d) If flexible hoses are used for supplying plume evacuation in an OPERATOR-adjustable system (e.g. a ceiling
pendant), the instructions for use shall state the following test, given in ISO 16571:2014, shall be carried out
following modification or replacement of the flexible hose:

201
IEC 6
201
Lum

201
EQUI

201

Typid

Termjinal units for compressed MEDICAL GASES’and vacuum and for ANAESTHETIC GAS SCAVENGING SYSTE

EVACU

NOTH

NOTH
consi
PROT

All e
bond

test for leakage.

8 Protection against electrical HAZARDS from ME EQUIPMENT
0601-1:2005+A1:2012, Clause 8 applies, with the following additions:

8.1 Fundamental rule of protection against electric shock

naires installed in or mounted on MEDICAL SUPPLY UNITS shall ¢comply with [EC 60598-1:]

8.6 Protection earthing, functional earthing and potential equalizat
PMENT

8.6.2 PROTECTIVE EARTH TERMINAL

al examples for the earth conductor of MEDIGAL SUPPLY UNITS are shown in Figure 201.101.

ATION SYSTEMS are not required to be.connected to the earth terminal.
1 1SO 7396-1:2007 requires that a MEDICAL GAS PIPELINE SYSTEM be connected to earth.

2 Where MEDICAL $URPLY UNITS incorporate hose assemblies, the path to earth will be
deration should be given to connecting the terminal unit with metallic/electrically conductivg
ECTIVE EARTH TERMINAL or to the earthed ENCLOSURE

ing shall'be individually connected in the MEDICAL SUPPLY UNIT to a common earth bar.

p014.

ion of ME

MS and PLUME

broken and
surface to a

arth conduetors of circuits from the existing mains supply and additional equipotential earth

© ISO

2016 - All rights reserved
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.

(]
.

N

\
\

Key

1 Cupal (Cd/Al) washer (copper surface uppermost) 4  Lock washer

2 Spring washer 5  MEDICAL SUPPLY UNIT section (e.g. aluminium)
3 Cable bracket 6  MEDICAL SUPPLY UNIT section (e.g. ferrous)

Figure 201.101 — Typical €xamples for protective measures against loosening and corrosion of potential
equalization and earth-conductor facilities

201.8.6.101 Conductors

Protective ea
with a mini
common earth bar.

rth-conductors shall each have a conductance equivalent to that of the associated phase conductor
UM value 0f conductance equivalent to 2,5 min< of copper and snall be individually connected to a

Equipotential earth bonding conductors for the connection of external equipment, if provided, shall each have a
cross section of at least 4 mm? of copper and shall be individually detachable from the equipotential earth bonding
connectors.

201.8.6.102 Bus bar

All protective earth conductors of circuits from the existing mains supply in the MEDICAL SUPPLY UNIT shall be
connected to a bus bar with a conductance at least equivalent to that of 16 mm? copper.

10 © IS0 2016 - All rights reserved
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The bus bar for protective earth conductors shall also be equipped with a terminal for connection to a protective
earth conductor of at least 16 mm? cross-sectional area. Facilities for potential equalization conductors shall be
connected to the bus bar of the protective earth conductor. See Figure 201.102 for an example. All terminals shall
be secured against unintentional loosening. If a Medical IT power supply is used the connection of the PA-terminal
and PE-terminal shall provided.

There should be no additional potential equalization detachable bridge.
The MEDICAL GAS PIPELINE SYSTEM shall not be used as a bus bar.

NOTE1 A metal section of the MEDICAL SUPPLY UNIT of equivalent conductance can function as a bus bar.

NOTH 2  National regulations can require different wiring configurations.

- enclosure aluminum

2

PA — o= — % Medical supply unit
@
L

ﬂo b
' L )
—

Key

L Alctive line PE Protective earth conductor

N Neutral line PA Potential equalization sockets
1 Efxternal power supply for MEDICAL SUPPLY UNIT

2 Bus bar for protective earth conductor#+ potential equalization conductor

Figure 201.102 — Example of a terminal connection of a MEDICAL SUPPLY UNIT according to IEQ 60364-5-
54:2011

201/8.10 Components’and wiring

201{8.10.7 Insulation of internal wiring
If wirjing forseommunication, such as a nurse call system, for radio transmission, telephone, signal for biophysical
pararpnetersy’other data transmission conductors, etc. is provided in MEDICAL SUPPLY UNITS togethefr with mains

cablep orpipes or flexible hoses for MEDICAL GASES, electrically safe operation under SINGLE FAULT CONQITION shall be
ensured:

Conductors of different mains circuits of the same voltage do not require mechanical segregation but they should
be electrically separated. A separate circuit should be provided for each haemodialysis machine and for each x-ray
machine. In general inpatient bed spaces one mains circuit supplying socket-outlets can serve more than one bed.
In all other departments, at least two separate mains circuit supplying socket-outlets, should be provided for each
bed.

NOTE 1 Electrical separation is defined in EN 61140[3].

NOTE 2  Consideration should be given to EN 50174-2:2009+A2:2014 when power and communication cabling
are contained within the same ENCLOSURE. For examples, see Figure 201.103, Figure 201.104 and Figure 201.105.
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Key

1 [ENCLOSURE

2 Barrier

3 Compongnts for mains

4 Wiring mpins/housing for mains wiring

5 Components for communication purposes

6 Wiring cdmmunication/housingfor communication wiring

12
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Figure 201.103 Sectional drawing of typical MEDICAL SUPPLY UNIT for PATIENT care rooms

7 Gas terminal unit
8 Gas pipes

9 Room light

10  Reading light

11  Safety distance, measured on the surface

to midpoint
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Key
1 ENCLOSURE 6  Wiring communication/housing for
2 Bparrier communication wiring
3 Cpmponents for mains 7  Gas terminal unit
4 Wiring mains/housing for mains wiring 8  Gas pipes
5 Cpmponents for communication purposes 9  Safety distance, measured on the sufface to

midpoint

Figure 201.104 Sectional drawing of a typical MEDICAL SUPPLY UNIT for intensive care rooms andl operating
theatres
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Key

1 ENCLOSUR
2 Barrier

3 Compone
4  Wiring m|
5 Compong

The design f4
system can b|

7 | 9

_____ 4 i l

—_— 6 = 02m

.................... 8
E 6  Wiring communication/housing for

communication wiring

nts for mains 7  Gas terminal unit
pins/housing for mains wiring 8  Flexible hoses
nts for communication purpgses 9  Safety distance, measured on the surface to

midpoint
Figure 201.105— Sectional drawing of typical non-rigid MEDICAL SUPPLY UNIT

batures shallensure that during maintenance of each piping system no live parts of the eleq
e touched (see 201.5.9.2.3). The MANUFACTURER shall indicate on the removable safety covers {

1:2005+A1:2P01248:11.1 1).

trical
o the
601-

live parts ale/or i “the ACCOMPANYING DOCUMENTS how safe maintenance can be ensured. See IEC 6

201.8.11 MAIN PARTS, components and layout

201.8.11.1 Isolation from the SUPPLY MAINS

A MEDICAL SUPPLY UNIT shall not include externally accessible master switches or fuses capable of isolating a
complete electrical circuit.

The general use of switched socket-outlets is permitted, but consideration shall be given to using only unswitched
socket-outlets in areas defined as containing life-supporting equipment.

14
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If no particular circuit is designed as “essential” but socket outlets are intended to be supplied from different
power sources within the same MEDICAL SUPPLY UNIT, then the circuit supplying each socket-outlet shall also be

readi

ly identifiable.

NOTE1  Unintentional operation of mains switches or the removal of mains fuses if integrated in the MEDICAL
SUPPLY UNIT could endanger the PATIENT.

NOTE 2  Regional or national regulations can apply to socket-outlet configurations.

201.9 Protection against mechanical HAZARDS of ME EQUIPMENT and ME SYSTEMS

IEC 6

201

MEDI
shall

existing protective devices shall remain intact.

201
A bag
pend
that i
The t

The d

201

Parts
SAFE

MEDI(
defle

201

The
speci

201

601-1:2005+A1:2012, Clause 9 applies, with the following additions:

9.1.101 Dynamic forces

AL SUPPLY UNITS shall be subjected to an impact as described in 201.9.1.102. After the impact,
not become accessible, terminal units shall continue to meet the requirements of 1SO 917

9.1.102 Impact resistance test

of 0,50 m width approximately half-filled with sand to give a tetal weight of 200 N, suspended

ilum length of 1 m shall be released from a horizontal deflection of 0,50 m so as to hit the MEDIC
5 mounted according to the MANUFACTURER’S instructions, The test configuration is shown in Fi
bst shall be repeated so that at least one more part of the MEDICAL SUPPLY UNIT is impacted.

ccurrence of cracks in mouldings shall not constitute failure of the test.

9.1.103 Static forces

of MEDICAL SUPPLY UNITS designed for-additional loads shall be subjected to a test load of twice {
VORKING LOAD specified by the MANUFACTURER.

AL SUPPLY UNITS and their_supports designed for additional loads shall not be permanently
'ted by more than 10° with.reference to the load-bearing surfaces.

9.1.104 Static load test

est load shall*be uniformly distributed over the MEDICAL SUPPLY UNIT according to the M/
fications.

9.1:105 Mechanical damage

the live parts
D-1:2008 and

50 as to give a
AL SUPPLY UNIT
rure 201.106.

he maximum

deformed or

\ANUFACTURER'’S

Mear

111 L I I 1 I il : 1 PG I | . d a1
S SIAIN DT pProviutu tu dITUW PETTUOUIC TTISPTLLUIT I dIT UFERATUR=AUJUSTADIT Sy SITIIT (€.5. d LTIIII

ensure that mechanical joints are free from damage (e.g. cracks and chips).

© ISO 2016 - All rights reserved
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im

NN
nNo

Key
Length of pendulum

Deflection

Mounted [MEDICAESUPPLY UNIT
Most vulnerable point (example)
Bag of wdight 200 N

Ul s W N

Figure 201.106 — Impact resistance test

201.9.6 Acoustic energy (including infra- and ultrasound) and vibration

201.9.6.101 Frequency spectrum

Within the frequency spectrum, individual peak noise levels shall not be in excess of 35 dB (A).
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Except for noise caused by therapeutic or diagnostic measures or by adjustment of the MEDICAL SUPPLY UNIT, (e.g. by
lifting or lowering) during operation at 1,1 times the rated voltage at NOMINAL frequency the MEDICAL SUPPLY UNIT
shall not produce acoustic energies in excess of 30 dB (A).

The MANUFACTURER shall provide evidence upon request that specified sound levels are not exceeded when
measured according to 1SO 3744:2010.

201.

201.

9.8. Mechanical HAZARDS associated with support systems

9.8.1 TENSILE SAFETY FACTORS

MEDI
test ]
by th
Comp
the M,

201

IEC 6

201

IEC 6
201

201

The
temp

201

201
envi

201.]

This i

AL SUPPLY UNITS and parts of which are designed to carry additional mechanical loads shall be
bad. The test load shall be calculated by the SAFE WORKING LOAD, as specified by the MANUEACTUR
b TENSILE SAFETY FACTORS of IEC 60601-1:2005+A1:2012, 9.8.2 and Table 21.

liance is checked by the following test: The test load is applied on the support assembly under tef
EDICAL SUPPLY UNIT meets the requirements of this standard.

10 Protection against unwanted and excessive radiation HAZARD{

0601-1:2005+A1:2012, Clause 10 applies, with the following additions:

11 Protection against excessive temperatures and other HAZARD!

601-1:2005+A1:2012, Clause 11 applies, with the following additions:
11.1 Excessive temperatures in MEEQUIPMENT

11.1.101 Temperatures of luminaires

tested with a
ER, multiplied

it. After 1 min

I

he maximum

maximum temperatures of luminaires and their exposed components shall not exceed t

bratures stated in I[EC 60598-1:2014.

11.2 Fire prevention

11.2.2 ME EQUIPMENT and ME SYSTEMS used in conjunction with okygen-rich
ronments

11.2.2.1b).2)

s achievable by using vented openings in the ENCLOSURE of the MEDICAL SUPPLY UNIT.

201.12 Accuracy of controls and instruments and protection against
hazardous outputs

IEC 60601-1:2005+A1:2012, Clause 12 applies.

201.13 HAZARDOUS SITUATIONS and fault conditions

IEC 60601-1:2005+A1:2012, Clause 13 applies, with the following additions:

© ISO 2016 - All rights reserved
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201.13.2S

201.13.2.1

INGLE FAULT CONDITIONS

* General

An oxidant leak, which is not detected by e.g. an alarm or periodic inspection, shall be considered a NORMAL
CONDITION and not a SINGLE FAULT CONDITION.

MEDICAL SUPPLY UNITS shall, when transported, stored, installed, operated in NORMAL USE and maintained according
to the instructions of the MANUFACTURER, present no RISKS that are not reduced to an acceptable level using RISK
MANAGEMENT PROCEDURES in accordance with ISO 14971:2012 and which are connected with their intended
application, in NORMAL CONDITION and in SINGLE FAULT CONDITION.

NOTE M

201.14 PR

IEC 60601-1:2

201.15 Co

IEC 60601-1:1

201.15.1 A

Equipment aj
for such equi

201.15.4 M

201.15.4.1

Connectors f
damage to th

Compliance i

If power sup
regulations a

201.15.4.3

hintenance is considered a NORMAL CONDITION.

OGRAMMABLE ELECTRICAL MEDICAL SYSTEMS (PEMS)

005+A1:2012, Clause 14 applies.

nstruction of ME EQUIPMENT
005+A1:2012, Clause 15 applies, with the following additions:
rrangements of controls and indicators of ME EQUIPMENT

hd components incorporated into the MEDICAL SUPPLY UNIT shall comply with the relevant stand3
bment or components.

[E EQUIPMENT components and general assembly

General

r equipotential earth bonding conductors, if provided, shall be mounted so as to prevent ph
b OPERATOR or to the connector.

checked by inspection:

plies are fittéd-and are in connection with nurse call systems, they shall comply with na
hd IEC 60601-1:2005+A1:2012, 8.9.

Batteries

rd(s)

ysical

fional

Where batter

3 AL £ Lialti AW N Lhall 1o H fallad + 4+l 43 4 .
IS arcusSCO (G g TOT CIICT SCTIC y gt g oy —Strarr ot TS tanmCttoTe e e TS ptetrve—Stanta

the specific application.

201.15.4.3

201.15.4.3

.5 Excessive current and voltage protection

.5.101 Pulse relays

If pulse relays are fitted, they shall comply with national regulations and IEC 60601-1:2005+A1:2012, 8.9.

201.15.4.101 MEDICAL GAS supply construction

18
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MEDICAL GAS pipelines in MEDICAL SUPPLY UNITS shall be constructed to the requirements of

ISO 7396-1:2007.

NOTE1 Copper is the preferred material for all MEDICAL GAS pipelines including vacuum.

NOTE 2  Pipes to pressure gauges and other measuring and control equipment can have smaller cross-sections.

— Pipeline joints shall be made in accordance with ISO 7396-1:2007. Cutting ring
shall not be used.

— *Flexible hoses and hose assemblies (i e_flexible haoses with r‘nnnprfnrc) shall

connections

not be used

within MEDICAL SUPPLY UNITS except for the OPERATOR-adjustable portions (e,
pendants).

— Ifflexible hoses and hose assemblies are used:

— means shall be provided to allow periodic inspection and replacement;

— they shall comply with ISO 5359:2014 except for:
gubclauses 4.4.4 (resistance to occlusion), 4.4.7(gas-speeificity), 4.4.8 (end conne
design of NIST connectors), 4.4.10 (design of DISS {connectors), and 4.4.11 (de

¢onnectors);

— If accessible to the OPERATOR for removal, theyshall be incorporated into hose assen
comply with ISO 5359:2014 except for 4.4.4;

—+ When tested for occlusion the reduction of a flow of 20 1/min shall not exceed 1
hose shall show no visible deformation in the following condition:

— For hoses for compressed MEDIGAL GASES:
— test pressure: 320 kPa

— test force: 200N

—+ For hoses forvacuum:

— test pressure: 10 kPa absolute pressure

—sstest force: 200 N;

. in ceiling

ctors), 4.4.9
sign of SIS

hblies which

D % and the

The ACCOMPANVING DOCUMENTS for the MEDRICAL SUPPLY UNIT chall include 2 PROCERURE
+He ACCOMPANYINGDOGUMENTStorthe-MEDIGALSURRLY UNH-Ssha-Heidde - RPROGEDUR

for, and the

recommended frequency of, inspection and replacement of the flexible hoses and shall specify

the tests to be carried out following such replacement (see 201.7.9.2.16 a);

— If hose assemblies are used, they shall comply with ISO 5359:2014 except for 4
ACCOMPANYING DOCUMENTS for the MEDICAL SUPPLY UNIT shall include a PROCEDURE

4.4 and the
for, and the

recommended frequency of, inspection and replacement of the hose assemblies (see

201.7.9.2.16 a).

— The connection to a MEDICAL GAS PIPELINE SYSTEM shall be in accordance with ISO 7396-1:2007.

© ISO 2016 - All rights reserved
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— Constructional provisions shall be made so that piping is not exposed to temperatures above
50 °C and flexible hoses, if used, are not exposed to temperatures above 40 °C caused by e.g.

light

ing facilities, transformers, etc.

— Control knobs and spindles of flow control valves, if fitted, shall be captive such that they cannot
be disengaged without the use of a TOOL.

— Each electrical COMPARTMENT within a MEDICAL SUPPLY UNIT shall be separated from the gas and
liquid COMPARTMENTS by a barrier except where flexible hoses are used for MEDICAL GAS supply. If
electrical cables are installed together with flexible hoses or pipes for MEDICAL GAS supply, the

cabl
IEC {
volt]
EN 5
hori

NOT]

— Tern
EVA(Q
whid
com
valu
com
the t

201.15.4.1

— The
—  Flexi
UNIT
and
— Iffle
shall
— Iffle
— Iffle
a PR
hose
201.

rs—stiatt e insulated and sheattted, orinstatted 1ma flexibte conduit comptying
b1386-1:2008 or national standards, or separated by more than 50 mm. Cables of.va
jges shall be installed in accordance with EN50174-1:2009+A2;2014
0174-2:2009+A2:2014 or national standards. Liquid COMPARTMENTS, when  mou
vontally, shall be located below electrical COMPARTMENTS.

3 The 50 mm of separation is in accordance with the requirements of IS0-7396-1:2007.

hinal units for oxidizing MEDICAL GASES, for ANAESTHETIC GAS SCAVENGING SYSTEMS, for P
UATION SYSTEMS and for liquids shall be located at least 0,2 mArom any electrical compq

ponents where the value of the root mean square (RMS)\woltage with no load and the
e of the short circuit current do not exceed 10 VA (e.gyintercommunication, voice, dat]

erminal unit to the nearest exposed part of the eléectrical accessory/component.

02 ANAESTHETIC GAS SCAVENGING SYTEM construction

construction of the ANAESTHETIC GAS SCAVENGING SYTEM shall comply with ISO 7396-2:20(
ble hoses for ANAESTHETIC GAS SCAVENGING SYTEMS shall not be used within MEDICAL SUPPL

control wires (e. g. wiringbetween indicators and ejector).
kible hoses are used for ‘the exhaust air the material of the hoses in contact with the gag
be compatible withzanaesthetic vapours.
kible hoses are used, means shall be provided to allow periodic inspection and replacer
Kible hoses afe-used, the ACCOMPANYING DOCUMENTS for the MEDICAL SUPPLY UNIT shall incl
CEDURE feryand the recommended frequency of, inspection and replacement of the flex
s and shall specify the tests to be carried out following such replacement (see
/.92.16 a)).

with
'ying
and
nted

LUME
nent

h can spark in NORMAL CONDITION or in SINGLE FAULT CONDITION. This does not apply to

RMS
a, TV

ponents). The distance shall be measured on the syrface of the unit from the centre line of

7.
¢

b except for the OPERATOR-adjustable portions (e. g. in ceiling pendants) and for measuring

hent.

ide
ible

— Mea

suring and control wires shall meet the requirements of ISQ 5359:2014, 442 4 4 3 and

4.4.4.

ANAESTHETIC GAS SCAVENGING SYSTEMS according to 1SO 7396-2:2007 used in ceiling pendants shall have
plastic hoses for exhaust air in the MEDICAL SUPPLY UNIT.

If the exhaust air system can have a negative pressure in NORMAL USE the hose shall withstand twice the
value of the negative pressure over the service lifetime of the MEDICAL SUPPLY UNIT. The material of the
plastic hoses shall withstand enflurane, sevoflurane, isoflurane, halothane, desflurane and cleaning and

disinfection

agents and shall have no permanent deformation or cracking after the following:

1. 104 flexing cycles

20
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1. 150 N tensile loads.

2. 60 N pressure load from outside according to ISO 5359:2014, Figure 7.

97:2016(E)

If the drive system is an exhaust ejector or ventilator and a gauge pressure between 0 kPa and -10 kPa
is possible by design, plastic hoses may be used. Where a negative pressure exceeds -10 kPa, a hose in
accordance with ISO 5359:2014 shall be used.

If drive system ejectors and hoses are used in an exhaust hose, the ejector shall be placed directly on the
connection point of the rigid tubing. If hoses are used according to ISO 5359:2014 the position of the

eject

201

NOTH

TS IO C P CTIOTTIC

15.4.103 Liquid supply construction

— Pipelines for potable water (warm or cold) and cooling water (warm or‘¢old) shal

copper or stainless steel.

1  Attention is drawn to the antimicrobial properties of copper. See [4}in-the Bibliography.

— Pipelines for demineralized water (cold), distilled water, dialysing concentrate a

permeate shall be made of corrosion-resistant material.

— Flexible hoses shall not be used within MEDICAL SUPPLY UNITS except for the OPERATO

portions (e.g. in ceiling pendants).

— If flexible hoses are used, means to allow periodic inspection and replacement shall |

— If flexible hoses are used, the ACCOMPANYING DOCUMENTS for the MEDICAL SUPPLY UNIT

a PROCEDURE for, and the recommended frequency of, inspection and replacement o
hoses and shall specify the:tests to be carried out following such replac
201.7.9.2.16 a)].

the liquid contained(in"those hoses with regard to strength, long-term stability ar
resistance under the operating conditions specified by the MANUFACTURER.

— Pipes and hos€s for MEDICAL GASES can be installed together with piping for liquids

together horizontally, gas pipes shall be located above liquid pipes.

— Pipelines for dialysing solutions should be installed in a single recirculating loop.

—~-Hot water or wet steam can be used for pasteurisation of pipelines for dialysiy

be made of

nd dialysing

R-adjustable

be provided.

thall include
f the flexible
ement [see

The material selected for flexible hoses for use with any liquid supply shall be comjpatible with

d corrosion

If mounted

g solutions.
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— Turbulence and dead spaces should be avoided by design.

Connections in metal pipelines and branches to the terminal units shall be welded or brazed.

Flaring and similar methods shall not be used. Cutting ring connections or compression joints
for copper pipes shall not be used. To prevent oxide formation inside the pipes they shall be
filled and purged with a suitable inert gas during welding or brazing. Pipe connections in
pipelines for liquids shall be bonded by means of sleeves without changes in internal diameter.

— The liquid supply system shall be designed and manufactured to minimize health

substances leached from the system.
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