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Foreword

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 non-governmental, in liaison with ISO, also take part in the work. ISO
collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

Many healthcare facilities use surface-mounted or recessed containment systems and enclosures for
accommodating and displaying essential patient care services. These are known as medical supply units.

This document specifies requirements for medical supply units manufactured in factories or assembled
from components on site.

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

instattimgrmedicat supply units:

Pers
intern

and

This
1:20

the

certg

IEC

stan
equi
diag
such

NOTH

For

“part

Anng
prov
have
have

In th

bns involved in the design, manufacture, installation, maintenance and testing of
ded to be connected to gas for medicinal use, medical device gas, vacuum, anaesthétic ga
or plume extraction systems should be aware of the contents of this document.

document is a particular standard, based on IEC60601-1:2005+A1:2012.
D5+A1:2012 is the basic standard for the safety of all medical electrieal equipment used
upervision of qualified personnel in the general medical and pdtient environment; it 3
in requirements for reliable operation to ensure safety.

S

q0601-1:2005+A1:2012 has associated collateral standards and particular standards. T|

}ards include requirements for specific technologies ‘and/or hazards and apply to a

ment, such as medical systems, electromagnetiec, compatibility (EMC), radiation p
ostic X-ray equipment, software, etc. The particular standards apply to specific equij
as medical electron accelerators, high frequengy surgical equipment, hospital beds, etc

Definitions of collateral standard and'particular standard can be found in [EC 60601:2005

in explanation of the special niimbering in this document and more on the terms
icular” and “general” standards,.see 201.1.3,201.1.3.1, 201.1.3.2.

x AA contains rationale/statements for some of the requirements of this document. It i

been incorporateddnthis document. The clauses and subclauses marked with (*) after t
a corresponding-rationale contained in Annex AA.

s documeng-the following print types are used:

tequirements, compliance with which can be verified, and definitions: roman type;

equipment
s scavenging

IEC 60601-
by or under
Iso contains

he collateral
1 applicable

rotection in

ment types,

+A1:2012.

“collateral”,

included to

de additional insight-into the reasoning that led to the requirements and recommen(dations that

heir number

infermative material appearing outside of tables, such as notes, examples and referenced
roman type. Normative text of tables is also in a smaller roman type;

test methods: italic type;

terms defined in clause 3 of the general standard, in this document or as noted: italic type.
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Medical supply units

201.1 Scope, object and related standards

IEC 6

201

IEC 6

This
refen

This
NOTH
is corl

Haza

document are not covered by specific r€quirements in this standard, except in of

1:20

NOTH

201

IEC 6

The ¢bject of thisidecument is to establish particular basic safety and essential performance r

for m

0601-1:2005+A1:2012, Clause 1 applies except as follows:

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

document applies to the basic safety and essential performance of medical supply units, h
red to as ME equipment.

1 A party that assembles on site various componentsintended for patient care services intq
sidered the manufacturer of the medical supply unit.

rds inherent in the intended function of WME equipment or ME systems within the s

D5+A1:2012,7.2.13 and 8.4.1 (see 201.1.4).

2 RefertolEC60601-1:2005+A1:2012, 4.2.

1.2  Object

0601-1:2005+A1:20¥2, 1.2 is replaced by:

edical supply units as defined in 201.3.201.

breafter also

document applies to medical supply units manufacturedy'within a factory or assembled on site,
including cabinetry and other enclosures, which incorporate patient care services.

an enclosure

cope of this
IEC 60601-

bquirements

201

1.3 Related standards

201.

1.3.1 General and Collateral standards

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

This particular standard refers to those applicable collateral standards that are listed in IEC 60601-
1:2005+A1:2012, Clause 2 as well as 201.2 of this particular standard.

IEC 60601-1-3:2008+A1:2013, IEC 60601-1-8:2006+A1:2012, IEC 60601-1-9:2007,
IEC 60601-1-10:2007+A1:2013 and IEC 60601-1-11 and IEC 60601-1-12 do not apply.

NOTE  Collateral standards are referred to by their document numbers.

© ISO

2019 - All rights reserved
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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+A1:2012 with the prefix “201” (e.g. 201.1 in this standard addresses the content of
IEC 60601-1:2005+A1:2012 Clause 1) or applicable collateral standard with the prefix “20x” where x is
the final digit(s) of the collateral standard document number (e.g. 202.4 in this particular standard
addresses the content of Clause 4 of the IEC 60601-1-2 collateral standard, 203.4 in this particular
standard addresses the content of Clause 4 of the IEC 60601-1-3 collateral standard, etc.). The changes to

th t t fIl"P 001 . 1.2000 A1.0010 o d Loz el £l o £.11 3 |
etexto OO T T ZU00 0 L. Z0TZdar S ptitmtu oyt a ST UT UTICTUTTO WTITS VW OTUS.

bment” means that the clause or subclause of IEC 60601-1:2005+A1:2012 or ‘applicable

h] standard is replaced completely by the text of this particular standard.

— “Replac
collater

“Additid ts of

IEC 606

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

“Amendment” means that the clause or subclause of IEC 60601-1:2005+A1:2012 or applifable

collateral standard is amended as indicated by the text of this particularstandard.

Subclauses (
from 201.10

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

Subclauses ¢r figures which are additional to those of a collateral standard are numbered starting [from

20x, where
etc.

The term “1
collateral st

Where therq
clause or s

not
IEC 60601-1

releng

x” is the number of the collateral standard, e.g. 202 for [EC 60601-1-2, 203 for IEC 60601

his standard” is used to make reference to IEC 60601-1:2005+A1:2012, any appli
indards and this particular standard taken together.

e is no corresponding section, clause or subclause in this particular standard, the se
clause of IEC 60601-1:2005+A1:2012 or applicable collateral standard, although pos
t, applies without ("modification; where it is intended that any par
:2005+A1:2012 or applicable collateral standard, although possibly relevant, is not

-1-3,

rable

rtion,
sibly

of
0 be

applied, a sthtement to that effécbis given in this particular standard.

201.2 Normative'references

ntent
. For
lies.

The followihg documents are referred to in the text in such a way that some or all of their co
constitutes fequirements of this document. For dated references, only the edition cited applieg
undated references;thetatestediti rrert(iretudingan e S;apt

IEC 60364-7-710:2002, Electrical installations of buildings — Part 7-710: Requirements for special
installations or locations - Medical locations

[EC 60598-1:2014+A1:2017 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 60601-1-2:2014, Medical electrical equipment — Part 1-2: General requirements for basic safety and
essential performance - Collateral standard: Electromagnetic disturbances — Requirements and tests

© ISO 2019 - All rights reserved
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IEC 60601-1-3:2008+A1:2013, Medical electrical equipment — Part 1-3: General requirements for basic
safety and essential performance - Collateral standard: Radiation protection in diagnostic X-Ray equipment

IEC 60601-1-6:2010+A1:2013, Medical electrical equipment — Part 1-6: General requirements for basic
safety and essential performance — Collateral standard: Usability

[EC 61386-1:2008+A1:2017, Conduit systems for cable management — Part 1: General requirements

IEC 62684:2018, Interoperability specifications of common external power supply (EPS) for use with data-
enabled mobile telephones

ISO 3

ISO 3
using

ISO 5
medi|

ISO 7
and v

ISO 7

ISO G
comp

ISO G
gass

ISO 1

ISO 1

2, Gas cylinders for medical use - Marking for identification of content

sound pressure — Engineering methods for an essentially free field over a reflecting plan

359:2014, Anaesthetic and respiratory equipment — Low-pressure_hose assemblies |
ral gases

396-1:2016, Medical gas pipeline systems — Part 1: Pipeline systems for compressed nj
acuum

396-2:2007, Medical gas pipeline systems — Part 2: Anaesthetic gas scavenging disposall

170-1:2017, Terminal units for medical gas pipeline systems — Part 1: Terminal units
ressed medical gases and vacuum

170-2:2008, Terminal units for medical gas‘pipeline systems — Part 2: Terminal units fo
ravenging systems

4971:2019, Medical devices — Application of risk management to medical devices

6571:2014, Systems for evacuation of plume generated by medical devices

EN 5P174-1:2018, Information technology. Cabling installation — Part 1: Installation spec
quality assurance
EN 5P0174-2:2018, dnformation technology. Cabling installation — Part 2: Installation p

prac

ices inside buildings

744:2010, Acoustics — Determination of sound power levels and sound energy levels of noise sources

e

for use with

edical gases

systems

for use with

" anaesthetic

fication and

lanning and

201|.3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60601-1:2005+A1:2012,
[SO 16571:2014, ISO 7396-1:2016 and the following apply.

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

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

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

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

© IS0 2019 - All rights reserved
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Replacement of 3.26:

201.3.26
enclosure

surrounding case constructed to provide a degree of protection to personnel against accidental contact
with live parts and also the enclosed equipment against specified environmental conditions

Note 1 to entry: The environmental conditions are referenced in IEC 61950:2007, 3.15.

Note 2 to entry: An enclosure can be subdivided into compartments.

Addition:
201.3.63
medical ele
ME equipm|
Note 1 to ent]
Addition:
201.3.67
multiple so

Note 1 to ent]

201.3.201

medical supply unit

permanentl

(telephone, gall systems, etc.), data transmissien, lighting, and/or gas for medicinal use, medical devic

and/or liqui
of a healthca

Note 1 to ent
can also conj
supply of ga
scavenging sy
beams, boom|
system, joiner

Note 2 to ent]

ent

cket-outlet

ctrical equipment

y: medical supply units may be connected to more than one supply mains:

y: Medical supply units are not considered as a muftiple socket outlet.

installed ME equipment intended to supply electric power, communication nj

s, an anaesthetic gas scavenging system and/or a plume evacuation system to medical
re facility
'y: medical supply units'can include ME equipment or ME systems or parts thereof. medical supply
ist of modular sections for electrical supply, lighting for therapy or illumination, communic

b for medicinal use,/medical device gas and liquids, plume evacuation systems and anaesthet

s, columns, pillars, wall mounted enclosure for area shut-off valve boxes of the medical gas pi
y, cabinetry, concealed compartments on or in a wall and prefabricated walls.

y:;-Examples of configurations are given in Figures 201.103, 201.104 and 201.105.

eans
e gas
Areas

units
htion,
c gas

Ktems. Some typical examples of medical supply units are bed head service modules, ceiling pendlants,

beline

201.3.202
junction po

int

connection point(s) between the medical supply unit and the inter-connecting system(s) already installed

201.3.203

compartment
area within an enclosure which is created by separating barriers, walls and covers forming its own cellular

section

© ISO 2019 - All rights reserved
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IEC 6

ISO 1119

4 General requirements

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

Addition

201.

4.2.3.1 Hazards identified in the IEC 60601 series

7:2019(E)

The manufacturer shall undertake all tests as defined or referenced within this standard and Annex BB,
and record the results. National standards might also apply which require test and record keeping.

201
IEC 4

201

All external surfaces shall conform to a degree of protection against direct contact in normal y

IP2X

This

.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

or IPXXB. Refer to IEC 60529:1989+AMD1:1999+AMD2:2013 CSV/COR2:2015.

level of protection to live parts shall not be compromised during maintenance of the|

se of atleast

medical gas

pipelfne systems, anaesthetic gas scavenging systems, plume evacuation systems or liquid pipeline systems,

e.g. b
[P2X

Ifred
the 7

supp
201

The
ther

The
acco

document.

201.6 Classification of ME equipment and ME systems

y the provision of covers, barriers or individual protection with a degree of protectid
or IPXXB. Refer to IEC 60529:1989+AMD1:1999¥AMD2:2013 CSV/COR2:2015.

hanufacturer shall provide means to prevent inadvertent or unauthorized dismantli
y units.

5.101 Medical supply unit test results

manufacturer shall test each'medical supply unit. The test results shall be recorded and
esponsible organization dnrequest.

manufacturer shall-maintain legible records of all tests undertaken on each medica
rding to applicablé requirements subject to a minimum period of 5 years for compliar

n of at least

uested by the healthcare facility (e.g. in psychiatric or paediatric units or prison healthczge facilities),

of medical

bresented to

[ supply unit
ce with this

IEC

A1 1.200C0 4 A1.2091°2 (Cloaricn 4 o jac yaith +h o £
COU T ZU00T7T1.ZUTZ;C

13l a
7 CrauSC O UpPPITC S, Wittt CIicT

201.6.1 Protection against electric shock

A me

dical supply unit shall be designed and constructed as class i.

© IS0 2019 - All rights reserved
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201.7 ME equipment identification, marking and documents

IEC 60601-1

:2005+A1:2012, Clause 7 applies, with the following additions:

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.

201.7.2.1.1

Terminal un

Terminal units

ts for gas for medicinal use and medical device gas which are mounted within a-edical s

unit shall b¢ obvious. Where decorative finishes are applied to the medical supply unit(e.g. gray

where the t
the protrusi

brminal unit is displayed as part of the graphic) the design shall ensure,a'plain surrou
bn hole for the terminal unit of not less than 10 mm.

— terminaf units for medical gas, medical device gas pipeline systems shall béamarked in accordance

ISO 91

— termina
2:2008.

-1:2017. Colour coding, if used, shall be in accordance with 1S0-9170-1:2017 and ISO

units for anaesthetic gas scavenging systems shall be marked in accordance with ISO §
Colour coding, if used, shall be in accordance with ISQ 9170-2:2008.

— terming| units for liquids for dialysis shall be marked with the name of the liquid in accordance|

Table 2
— termina

NOTE Reg|
might exist.

D1.101 or with the equivalent national language.

| units for plume evacuation shall be marked in accordance with ISO 16571:2014.

Table201.101 — Marking for liquids

Name of liquid

Potable water, cold

Potable water, warm

Cooling water

Cooling water, feed-back

De-mineralized water

onal or national regulations which applyto ME equipment identification, marking and documents

ipply
hics,
nd to

with
2.

170-

with

Distilled water

Dialysing concentrate

Dialysing permeate

201.7.2.1.1 Minimum requirements for marking on medical supply units
attachable parts.

and

Parts of medical supply units designed for additional loads shall be marked to show the maximum safe
working load specified by the manufacturer.

© ISO 2019 - All rights reserved
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Medical supply units can comprise various attachments such as rail systems for supporting medical

equipment, shelves, articulated equipment support arms, tracks for monitoring equipment and similar attachments.

201.

7.2.6 Connection to the supply mains

Due to the possible complexity of external marking, information 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 information shall indicate voltages, number of phases, and differentiation
of circuits. For electronic connections, the information shall indicate connector numbers and wire

iden

ification

201

201

Main,
supp

Whe

7.2.8 Output connectors
7.2.8.1 Mains power output

s socket-outlets for special purposes (e.g. for x-ray equipment) shall be'marked with
y mains, rated voltage, rated current and with a label (e.g. “X-RAY”)-

h a medical supply unit is provided with socket-outlets for connection to an essential elec

circuit (e.g. uninterruptable power supply (UPS), a Medical IT system as

IEC 6
ident

If so
read

NOTH
Addi
201

Whe
form|

a fin

requ

0364-7-710:2002), these socket-outlets shall comply with the installation rules or be
ified if not covered by those rules.

ket-outlets in the same location are supplied from‘different power sources, each sour
ly identifiable.

Regional or national regulations can apply to the mains power outlet configurations.
tion
7.2.8.2  USB Charging

e Universal Serial Bus (USB) charging devices are installed within medical supply units t
part of a mains power.socket assembly. USB charging devices should be stand-alone ur
al circuit. The USB-charging device shall comply with IEC 62684:2018 and con
rements for dedieated charging ports (DCP) of EN 62680-1-1:2015 to provide a nor

voltage not exceeding 5 V DC.

The f

acia plate shall be marked to indicate the following:

gymbol for nature of supply, for direct current only;

the type of

trical supply
defined in
individually

e should be

hey shall not
its wired on
form to the
hinal output

— rated current, in milliamperes or amperes;

— rated output voltage;

— 1

abelled “for non medical use only” in the local language.

Where a USB charging device is intended to supply a medical device, the power supply source shall be
resilient, e g: UPS or Medical IT system. The facia plate shall be marked to indicate the following:

— symbol for nature of supply, for direct current only;

— rated current, in milliamperes or amperes;

© IS0 2019 - All rights reserved
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— rated output voltage;

— Medical

201.7.2.19

Use Only.

Functional earth terminals

Facilities for the connection of protective equipotential bonding shall be marked with symbol 8 of
IEC 60601-1:2005+A1:2012, Annex D, Table D.

201.7.3

Marking on the inside of ME equipment or ME equipment parts

Junction poi
1:2016. Colg

Junction poi
[SO 7396-2:

Junction poi
Table 201.1

Junction poi

If the medicd
identified ug
blue.

201.7.8.1

Where elec
medical sup

NOTE1 W
generally onl}
Where lamp
colour might

NOTE2 T}
supply mains.

201.7.9

201.7.9.1

nts and pipelines for gas distribution systems shall be marked in accordance with IS0’}
ur coding, if used, shall be in accordance with ISO 7396-1:2016 or ISO 32.

nts and pipelines for anaesthetic gas scavenging systems shall be marked in a¢cordance
P007. Colour coding, if used, shall be in accordance with ISO 7396-2:2007)S0 32.

nts and pipelines for liquids shall be marked with the name of the liquid in accordance
D1 or the equivalent in national language.

nts and pipelines for plume evacuation shall be marked in ageordance with ISO 16571:2

I supply unit has a terminal connecting the neutral line ofithe power supply, it shall be cl
ing the sign A of IEC 60601-1:2005+A1:2012, Annex D.3, the letter N and/or be colour ¢

Colours of indicator lights

ical components such as indicators, centrol buttons and the like are incorporated i
ly unit, the requirements of IEC 60 601-1:2005+A1:2012 shall be maintained.

here supply mains final circuit socket-outlets are incorporated within medical supply units, thes
 supplied by socket-outlet manufacturers from a general range without adaptation for healthcar
neon/Light Emitting Diode (LED) indicators are supplied as part of that assembly, the illumin
hot be in accordance with Table 2 of 60601-1:2005+A1:2012.

e illumination of an\indicator might not truly reflect the operational state of the socket-outlet

Accompanying documents

zeneral

396-

with

with

D14.

garly

oded

nto a

e are
e use.
ation

or its

Replace the first dash in IEC 60601-1:2005+A1:2012, 7.9.1 with the following:

The accompanying documents shall include the following:

— the name or trade name and address of the manufacturer and the authorized representative where
the manufacturer does not have a registered place of business within the local market;

— a declaration of conformity by the manufacturer or on-site manufacturer of compliance with this
standard and that the manufacturer has satisfied the testing requirements.
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7.9.2 Instructions for use and maintenance

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

General information

— The manufacturer shall document the manufacturing tests thathave been performed on

NOTH

Whe

the nhounting height of the lumjnaire portion such that it will meet user requirements for (tas

illum

201

a) If flexible hoses'are used for supplying gas for medicinal use and medical device gases in

adjus
giver
hose

he maximum safe working load shall be stated.

jtional loads.

f flexible hoses and hose assemblies are used as part of the gas distribution systems and liquids for

ialysis and/or are components of an anaesthetic gas scavenging system or aplume evacu
an operator-adjustable system (e.g. a ceiling pendant), the instructions for use sh
rocedure for, and the recommended frequency of inspection and replacement.

onsibility of the manufacturer

upply unit to demonstrate that the requirements of this statnidard have been met. This do
hall be retained and made available upon request.

ifications for installation, use and maintenance

Medical supply units shall be manufactureds’tested, installed and used in complian
tandard and supported by the manufacturer’s instructions.

Refer to IEC 60364-7-710:2002 forinformation on this subject.

e a medical supply unit incorporates a luminaire, it is recommended that consideratio
ination, viewed luminagce-and access to services for maintenance or function.

7.9.3 Technical description

table systein-(e.g. a ceiling pendant), the instructions for use shall state that the followi
| in ISQ 7396-1:2016 shall be carried out following modification or replacement of the

ation system
a1l include a

bach medical
rumentation

te with this

i is given to
k or general)

hn operator-
ng tests
exible

— test for obstruction;

— test for particulate contamination;

— test of flow and pressure drop;

— test for cross connection;

— test of gas identity.

© IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=d6301b37a5e8e80ffc9c299221ed19e0

ISO 11197

b)

:2019(E)

If flexible hoses are used for an anaesthetic gas scavenging system 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 for leakage,

— test of flow and pressure drop.

c)

If flexible hoses are used for supplying liquids (e.g. for dialysis) 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 m

odificationor rnp]ar‘nmnnf ofthe flexibhle hase:

test for
test for

d) Ifflexib
ceiling pend|
shall be cary

test for

201.8 Pr
IEC 60601-1

201.8.1

eakage.

Cross connections between pipelines for different liquids.

e hoses are used for a plume evacuation system in an operator-adjustable'system (e.g. a
ant), the instructions for use shall state that the following test, given inJISO 16571:2014

ied out following modification or replacement of the flexible hose:

eakage.

ptection against electrical hazards from -ME equipment
2005+A1:2012, Clause 8 applies, with the following additions:

Fundamental rule of protection against electric shock

Medical supply units shall be constructed so thatithe mechanisms, operable parts, parts which are li

might becor]
tool.

ne live in the event of a single fatilt-condition are not accessible without the use of a k

)

ve or

by Or

Luminaires | installed in or mounted on medical supply units shall comply with IEC 6(J598-
1:2014+A1:R017.

201.8.6 [Protection earthing, functional earthing and potential equalization of ME
equipment

201.8.6.2 Protective earth terminal

Typical examples for the earth conductor connection of medical supply units are shown in Figure 201.101.

Terminal units installed as part of a compressed gas distribution system, vacuum supply system, anaesthetic
gasscavenging system and plume evacuation system are not required to be connected to the earth terminal.
ISO 7396-1:2016 defines the requirements for earthing of such pipeline systems and their components.
If anti-static hoses are used, the electrical resistance of each anti-static hose shall not exceed 1 MQ.

Where hoses are used, the extraneous metalwork of the terminal unit shall be connected to the common
earth bar or to the earthed enclosure of the medical supply unit.

[SO 7396-1:2016 requires that a medical gas pipeline system be connected to earth.
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Where medical supply units incorporate hose assemblies, the pipeline path to earth will be broken. A
terminal unit with a metallic/electrically conductive surface has to be connected to a protective earth
terminal or to the earthed enclosure.

All earth conductors of circuits from the existing supply mains and additional equipotential earth bonding
shall be individually connected in the medical supply unit to a common earth bar.

R S — .

Key
1 upal (CufAl) washer 4  lock washer

coppersurface uppermost) 5  medical supply unit section (e.g. aluminjum)
2 dpring washer 6  medical supply unit section (e.g. ferrous

3 cable bracket

Figure 201.101 — Typical examples for protective measures against loosening and corrosion of
potential equalization connectors and protective earth conductor facilities

201.8.6.7 Potential equalization conductor
At each medical location of Group 1 and above at least one potential equalization conductor, external

connector shall be provided within a medical supply unit which shall be attached to an appropriate
conductor.

© IS0 2019 - All rights reserved 11
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Typical examples for potential equalization conductor attachment the medical supply units are shown in
Figure 201.101.

201.8.6.101 Conductors

Protective earth conductors of mains socket outlets shall each have a conductance equivalent to that of the
phase conductor with a minimum value of conductance equivalent to 2,5 mm?2 or AWG 14 of copper and
shall be individually connected to the common earth bar.

Protective equipotential bonding conductors connecting extraneous metal parts which form the enclosure

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn ahalfafthatr o€+ L

of the medicat

a minimum

Protective e
conductancg
to 2,5 mm?2 ¢

The earth b
equipment s
the protecti
connector (§

201.8.6.10

All protectiv
be connecte

Each medica
connections|

have a d

be equi
AWG 6

provide]

provide]
Figure 2

have a t
connect

anhaca candiioto
vaIcIiit tu1idIl Ul uuiat vl uuIce }Illudb CUITUUCTCLUT

value of conductance equivalent to 2,5 mm2 or AWG 14 of copper.

arth conductors supplying other internal components (e.g. lighting) shallyeach ha
equivalent to that of its phase conductor with a minimum value of conductance equiv
r AWG 14 of copper and shall be individually connected to the common earth bar.

pnding conductor of a potential equalization connector for the connhection of externz
hall have a cross section of at least 4 mm2 or AWG 12 of copper between this connecto
ve earth bus bar of the medical supply unit and shall be individually detachable fron
ee Figure 201.102).

2 Busbar

e earth conductors of circuits from the existing supply mains in the medical supply unit
 to a bus bar with a conductance at least equivalent to that of 16 mm?2 or AWG 6 coppe

1| supply unit shall be provided with a bus bar for the connection of all protective
of supply mains circuits and shall

onductance at least equivalent t¢ that of 16 mm?2 or AWG 6 copper,

with

ve a
alent

1 ME
- and
h the

shall
r.

barth

pbped with a terminal for cofihection to a protective earth conductor of at least 16 mmn? or

fross-sectional area,
secure terminals with protection from unintentional loosening,

facilities for,'connection of potential equalization connection conductor terminals
01.102 forsanr example), and

erminal for the electrical installation infrastructure equipotential bonding conductor
iorl without any detachable bridge.

(see

(PA)

The medical

gas pipeline system shall not be used as a bus bar.

NOTE 1 A metal section of the medical supply unit of equivalent conductance can function as a bus bar.

NOTE 2 National regulations can require different wiring configurations.

NOTE 3 Within this document, reference is made to a ‘common earth bar’ which has the same intention as the
‘bus bar’ referred to within this sub-section.

12
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2
R et % Medical supply unit
enclosure aluminum
@ PE
. L
el S | IRIR
== 4 " | | ' H
PA
Key
L  4ctive line PE protective earth conductor
N peutral line PA potential equalization connector
1 ¢xternal power supply for medical supply unit
2 Bus bar for protective earth conductor +

notential equalization conductor

~

Figure 201.102 — Example of a terminal connection of a medical supply uni
according to IEC 60364-5-54:2011

201;8.10 Components and wiring

201;8.10.7 Insulation of internal wiring
If wiking for communication (such as a nursecall system), radio transmission, telephong, signal for
biophysical parameters, other data transmission conductors, etc. is provided in a medical supply unit
together with mains cables or pipelines.@pflexible hoses for medical gas distribution systemg, electrically

safe pperation under single fault condition shall be ensured.

Conductors of different supply~mains final circuits of the same voltage do not require| mechanical
segregation but they should bejelectrically separated.

In all departments, at léast two separate supply mains final circuits supplying mains socketqoutlets shall
be piovided for each.béed space.

A fingl circuit supplying socket-outlets can serve more than one bed space.

In addition;, a separate circuit shall be provided for each haemodialysis machine and for each x-ray
macljipe.

Cabling within a medical supply unit shall be insulated and its insulation shall be of low smoke zero
halogen compound.

The medical supply unit design shall ensure that during maintenance of each medical gas distribution
system no live parts, or parts which could become live in the event of a single fault condition of the
electrical system can be touched (see 201.5.9.2.3). The manufacturer shall indicate on the removable
safety covers to the live parts and/or in the accompanying documents how safe maintenance can be
ensured. Refer to [EC 60601-1:2005+A1:2012, 8.11.1 i).

NOTE Electrical separation is defined in EN 61140121,
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Consideration should be given to EN 50174-2:2018 when power and communication cabling are
contained within the same enclosure. For examples, see Figure 201.103, Figure 201.104 and
Figure 201.105.

p— _r.._ .--"'-1
I 9
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W ———+—4
:.'?lc;: o 2
- jd AS |
I — =
— Q5
'z"x' B E
o0 v < - 112
o P P P P .F! et
| "'-_: ' '\‘I I.- \: 1k % :
= A T | ) = I ?
| e 1
() () [ :} |
- N P — 1
|
s o
~ - ff’- "‘.\II .
- \ !
8 s
. -
10
o
— - S
Key
1  enclosur 7 gas terminal unit
2 barrier 8 gas pipes
3 components for mains 9 room light
4  supply mains /housing for 10 reading light
supply mains wiring 11 safety distance, measured on

5 components for communication purposes the surface to midpoint
6  wiring communication/housing
for communication wiring
Figure 201.103 — Sectional drawing of typical medical supply unit for patient care rooms
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o o Ty o A ?
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/ . ki i
e B o W
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Key
1 gnclosure 6 wiring communication/housing
2 lharrier for communication wiring
3 domponents for mains 7 gas terminal unit
4  dupply mains /housing for 8 gas pipes
Jupply mains wiring 9 safety distance, measured on the surfac
5 domponents for communi¢ation purposes to midpoint
Figure 201.104 —~ Sectional drawing of a typical medical supply unit for intensive ca
and operating theatres
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enclosur
barrier

COmMpOone
supply m
supply m
COMpONe

H

&) o)

(T >

§ K
Tl A -

L ) 02m
6 wiring communication/housing
for communication wiring
nts for mains 7 gas terminal unit
pins /housing for 8 flexible hoses
pins wiring 9 safety distance, measured on the surface
nts for commuiication purposes to midpoint

igure 2011105 — Sectional drawing of typical non-rigid medical supply unit
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8.11 Mains parts, components and layout

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 mains socket-outlets is permitted, but consideration shall be given to using
only unswitched versions in areas defined as containing life-supporting equipment.

If no
diffe
shall

Spade connections for supply mains circuits connecting socket-outlets should not béyused. W}

unav
and S

NOTH
suppl

NOTH
Whe

sock
SWit(

Addi
201

Whe
than

201.9 Protection against mechanical hazards of ME equipment and |

Syst
IEC 6
201

Medi

Barbicilar—ciroiiie 3 docignad ac carntiall kit cleat adklat ra 3o dad + o 1 3
lJ(]l It uIidl CIICuIt 1o u\,olsll\,u do Coollilldl DUUL OUCLKAULU UULICLO dIU 1IIICIITUCTU tU UL O

‘ent power sources within the same medical supply unit, then the circuit supplying each’s
also be readily identifiable.

oidable, then they shall be provided with a locking mechanism to prevent inadvertent d
hall be insulated.

1  Unintentional operation of mains switches or the removal of mains fuses if integrated i
y unit could endanger the patient.

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

et-outlets should be unswitched. IEC 60364-7-710 01 national regulations might prohil
hed mains socket-outlets on supply mains from\Medical IT systems.

ion:
8.11.101 Layout

e a medical supply unit is provided with an integrated or bolt-on rail which can be lo

ems
0601-1:2005+A1:2012, Clause 9 applies, with the following additions:
9.1.101.Y Dynamic forces

calsupply units shall be subjected to an impact test as described in 201.9.1.102. After th

pplied from
ocket-outlet

lere they are
sconnection

h the medical

e mains socket outlets are supplied from an uninterruptable supply mains source, thie connected

it the use of

rated higher

1000 mm from finished floortlevel, this rail should not be used for mounting vacuum callection jars.

NE

e impact, the

live parts shall not become accessible, terminal units shall continue to meet the leakage and performance
requirements of ISO 9170-1:2017, pipelines joints shall not be damaged or leak and existing protective
devices shall remain intact.

201.

9.1.102 Impactresistance test

The medical supply unit shall be subject to a series of tests which replicates forces likely to be
encountered in the installed environment.

© IS0 2019 - All rights reserved
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a) Impact resistance test for the medical supply unit enclosure only (e.g.; without medical gas
and/or medical device gas terminal units and electrical outlets).

The enclosure of the medical supply unit shall be subject to an impact test as defined in 60601-1:2005

+A1:2012,1

Addition:

5.3.3 and maintain intended safety performance after a mechanical impact.

At the conclusion of the test the enclosure shall be permitted to deform and visible damage might be
acceptable, provided that the enclosure is not destroyed beyond functionality and maintaining the ingress

el af DOV o IDVVD T o oo ol thavaia clboll o1l oo fagrand o o oon o] oon Jies o
VCTOTIT ZZx OT 1T 757v 0. T O PrpCTiTC S OrC T O STraiT St O ptTatCaraC T rmoTimat COTraTeroT:

protection 1
The second

b) Impact
termina

Abagof0,5
as to give a
the medical

Jf

bart of the test procedure shall then be performed.
resistance test for the medical supply unit with medical gas and/or medical device

I units and electrical outlets.

endulum length of 1 m shall be released from a horizontal deflection of 0,50 m so as to
supply unit that is mounted according to the manufacturer'sinstructions.

The test co
part of the

The occurre

In the test
supply unit g

201.9.1.10

Parts of med
maximum Sd

Medical supply unit and their supports designed for additional loads shall not be permanently defo

or deflected

201.9.1.10

%iguration is shown in Figure 201.106. The test shall be.repeated so that at least one md

edical supply unit is impacted.
hce of cracks in mouldings shall not constitute failure of the test.

equence 201.9.1.101 b), the external equipmient intended to be connected to the me
utlets shall not be connected.

3 Static forces
fical supply units designed for.additional loads shall be subjected to a test load of twic
ife working load specified by the manufacturer.

by more than 10°with reference to the load-bearing surfaces.

4  Staticload test

The test loa

specifications.

201.9.11

shall beuniformly distributed over the medical supply unit according to the manufactt

gas

m width approximately half-filled with sand to give a total weight0f200 N, suspended so

hit

re

dical

e the

'med

rer's

Mechamnical dammage

Means shall be provided to allow periodic inspection in an operator-adjustable system (e.g. a ceiling

pendant) to

18

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

Key

1  length of pendulum

2 deflection

3 ounted-medical supply unit

4 :Eost vilnerable point (example)
5 Bbagofweight 200 N

Figure 201.106 — Impact resistance test as 201.9.1.101 b)

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

201.9.6.101 Frequency spectrum

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 the rated voltage at nominal frequency the medical
supply unit shall not produce acoustic energies in excess of 30 dB (A) nominal and individual peak noise

levels shall not be in excess of 35 dB (A).
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The manufacturer shall provide evidence upon request that specified sound levels are not exceeded when
measured according to ISO 3744:2010.

201.9.8 Mechanical hazards associated with support systems
201.9.8.2 Tensile safety factors
Medical supply units and parts of which are designed to carry additional mechanical loads shall be tested

with a test load. The test load shall be calculated by the safe working load, as specified by the
manufacturer, multiplied by the tensile safety factors of IEC 60601-1:2005+A1:2012, 9.8.2 and Table 21.

Compliance
After 1 min,
requirement

201.10

IEC 60601-1

201.11
IEC 60601-1
201.11.1
201.11.1.1

The maximu
temperaturg

201.11.2

The enclosur
carry essen
constructed

201.11.2.2
environme

201.11.2.2

is checked by the following test: The test load is applied on the support assembly under
if the medical supply unit remains in equilibrium, it shall be deemed to have)me|
s of the test.

Protection against unwanted and excessive radiation hazards

2005+A1:2012, Clause 10 applies.

Protection against excessive temperatures and other hazards
2005+A1:2012, Clause 11 applies, with the following-additions:

Excessive temperatures in ME equipment

01 Temperatures of luminaires

m temperatures of luminaires and: their exposed components shall not exceed the maxi
s stated in IEC 60598-1:2014+A1:2017.

Fire prevention
e of a medical supply unit shall satisfy basic fire safety requirements. medical supply unit
ial emergency circlits and shall present with appropriate fire-resistant properties ¥

For implementation refer to IEC 60601-1:2005+A1:2012, 11.3.

ME equipment and ME systems used in conjunction with oxygen
nts

.101

test.
t the

mum

b also
when

rich

Venting

Where oxygen, oxygen 93, or nitrous oxide medical gas pipelines or terminal units are contained within a
medical supply unit, the specific chamber housing these components shall be vented to atmosphere.

Where these terminal units are supplied by copper pipelines, these are not subject to a single fault

condition an

d shall be considered a normal condition.

Where these terminal units are supplied by hoses, the assembly of the completed enclosure shall be
supported by a manufacturer's leakage test to demonstrate an appropriate evacuation of oxidising gases
under single fault condition.

Test outcomes

20
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Compliance is checked by a simulated leakage test as defined in the example test method to show that the
oxygen concentration within the medical supply unit is not greater than a volume fraction of 25% once as
Table condition under test is achieved.

Example test method

The test shall be conducted using an oxygen supply which is fed through a calibrated regulator, connected
to a 3 mm internal diameter hose to provide a continuous flow of 1 1/min at the entry point to the medical
supply unit under test. The test flow shall be measured at atmosphere.

Com lanceith the ovamnle to eqiirements-is-achie enclosureof

the medical supply unit if comprising oxidising gases.

201.12 Accuracy of controls and instruments and protection against
hazardous outputs

IEC 40601-1:2005+A1:2012, Clause 12 applies.

201.13 Hazardous situations and fault conditions
IEC 40601-1:2005+A1:2012, Clause 13 applies, with the following additions:
201j13.2 Single fault conditions

201113.2.1 * General

An oxidantleak, which is not detected by e.g. an alarm or periodic inspection, shall be considefed a normal
condftion and not a single fault condition,

Medikal supply units shall, when transported, stored, installed, operated in normal use and maintained
accofding to the instructions of\the manufacturer, present no risks that have not been reduced to an
acceptable level using risk (management procedures in accordance with ISO 14971:2019 for their
intenlded use, in normal condition and in single fault condition.

NOTH Maintenance<s considered a normal condition.

201)13.2.2 Single fault conditions

Where-these terminal units are supplied by copper pipelines, these are not subject to a single fault

COnd Han and chall bha cancidarad o mnava o] A Aoty A
o oG-St ot CoOnNSTIaCTCaa o ar O peratOtt:

Brazed joints on copper pipelines might be subject to a single fault condition if not contained within a
medical supply unit complying with 201.9.1.102. Appropriate consideration shall be given to the material
from which the body of a medical supply unit is manufactured to afford suitable protection to copper
pipelines and brazed joints.

201.9.1.102 defines an impact resistance test requirement for the enclosure of a medical supply unit.

The enclosure of a medical supply unit shall satisfy various tests defined within this standard. It is
considered unlikely that a complete enclosure manufactured from polymers will afford the level of impact
protection to assure against damage to internal pipelines or satisfy other electrical tests required by this
standard and therefore is not recommended.
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Programmable electrical medical systems (PEMS)

IEC 60601-1:2005+A1:2012, Clause 14 applies.

201.15

Construction of ME equipment

IEC 60601-1:2005+A1:2012, Clause 15 applies, with the following additions:

The construction of a medical supply unit shall be considered carefully, and be sympathetic to ensure

surfaces wi
the like are
contours, sh
ordinarily b
its function

201.15.1

Equipment
standard(s)

201.15.4
201.15.4.1

Potential eq

Compliance

If power s
IEC 60601-

201.15.4.

Where batt
standard fo

201.15.4.3.

201.15.4.3.

allow grooves, grilles and the like can be accessed to be periodically cleaned this-sha
b considered as presenting an infection control hazard/risk as its design might'be-dictat

hnd components incorporated into the medical supply unit shall comply with the rele
for such equipment or components.

Lalization connectors shall be mounted so a$to prevent physical damage to the operator
the connectgr.

s checked by inspection.

T a patient environiment can be cieaned. WHeTe gaps, CONtoUrs, shattow grooves, gritte
inaccessible for the purposes of cleaning, they should be avoided. Provided such3

e.g. mains power socket-outlets, medical gas terminal outlets, venting openings, etc.).

Arrangements of controls and indicators of ME equipment

ME equipment components and general assembly

Potential equalization connectors

plies are fitted and are intconnection with nurse call systems, they shall comply
:2005+A1:2012, 8.9.

Batteries

ries are used {e:g! for emergency lighting), they shall be installed to meet the respe
the specificapplication.

5 EXxeessive current and voltage protection

5101 Pulserelays

5 and

gap,
I not
bd by

rvant

orto

with

ctive

If pulse relays are fitted, they shall comply with [EC 60601-1:2005+A1:2012, 8.9.

201.15.4.101 * Medical gas supply construction

a) Medical gas distribution system pipelines or hoses within medical supply units shall be constructed to
the requirements of ISO 7396-1:2016. Sizing of copper or hoses of medical gas distribution system
pipelines, vacuum supply system and anaesthetic gas scavenging systems shall be aligned with the
specific project infrastructure pipeline design.

NOTE 1

22

Copper is the preferred material for all medical gas distribution system pipelines.
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NOTE 2 Pipes to pressure gauges and other measuring and control equipment can have smaller cross-
sections than the pipelines used for medical gas distribution system pipelines or vacuum supply system
distribution.

b) Pipeline joints shall be made in accordance with ISO 7396-1:2016. Cutting ring connections shall not

b

e used.

c) Flexible hoses and hose assemblies shall not be used within medical supply units except for operator-
adjustable portions (e.g. in ceiling pendants).

d) Ifflexible hoses and hose assemblies are used, the following apply:

@
—
m_i

I

g) The accompanying documents for the medical supply unit shall include a procedure
pcommended frequency of, inspection and replacement of the flexible hoses and shall specify the

o =

1 It shall not be possible to remove the assembléd sleeve or ring without the hose, sl

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

— if hoses are used which are not colour-coded, then each end of the hose shall be lab
— they shall comply with ISO 5359:2014, except for

— 1S05359:2014, 4.6.4 on resistance to occlusion,

— S0 5359:2014:4.6.7 on gas-specificity, and

— 1S05359:2014, 4.6.8 on end connectors.

becoming unsuitable for reuse. The hose may-only be clamped once at one and the
The areas of the hose that have previouslybeen clamped shall be cut off before an
is performed;

 flexible hoses are accessible to thetoperator for removal, they shall be incorporate
ssemblies which comply with IS@-5359:2014, except for ISO 5359:2014, 4.6.4;

ests for occlusion of hoses are‘defined in ISO 5359:2014 with the exception of the follo
For hoses of compressed-gas for medicinal use, medical device gases and vacuum:

— test force: 200.N:

bsts tobe carried out following such replacement [see Annex BB)];

h) I

blled;

eeve Or ring
same point.
bw clamping

td into hose

wing:

for, and the

F hose assemblies are used, they shall comply with ISO 5359:2014, except for ISO 535¢

12014, 4.6.4

and the accompanying documents for the medical supply unit shall include a procedure for, and the
recommended frequency of, inspection and replacement of the hose assemblies [see 201.7.9.3 a)].

— Hose assemblies within medical supply units are contained within smaller confines than

© IS0

externally accessible hoses. Axial tensile forces for hose assemblies are

defined in

[SO 5359:2014, 4.6.2.2 but where installed within a medical supply unit, these shall be:

i) Hose assemblies for compressed gas for medicinal use and medical device

gases shall

withstand an axial tensile force of 200N for 60s following the same procedure as

ISO 5359:2014, 4.6.2.2.

2019 - All rights reserved
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j)

k)

1)

201.15.4.102 Anaesthetiegas scavenging system construction

a)

b)

24

ii)  Hose assemblies for vacuum supply systems shall withstand an axial tensile force of 150 N for
60 s following the same procedure as [SO 5359:2014, 4.6.2.2.

The connection to a medical gas, medical device gas, or vacuum supply systems shall be in accordance
with ISO 7396-1:2016.

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. lighting
facilities, transformers, etc.

Hoses gnd-piping-are permittedtoexceed the temperature requirements—given—if the hjgher
temperdtures are taken into consideration during the tests according the required standards fay|both
materials.

Control knobs and spindles of flow control valves, if fitted, shall be captive such thatthey cannpt be
disengaged without the use of a tool.

Each electrical compartment within a medical supply unit shall be separated: from the gas and ljquid
compartiments by a barrier, except where flexible hoses are used for medical’'gas supply. If elecfrical
cables are installed together with flexible hoses or pipes for medical gds)supply, the cables shall be
insulatefl and sheathed, or installed in a flexible conduit complying with IEC 61386-1:2008+A1:2017,
or separjated by more than 50 mm. Cables of varying voltages shall*be installed in accordance|with
EN 50174-1:2018 and EN 50174-2:2018.

NOTE 3 | A separation of more than 50 mm is in accordance with-the requirements of ISO 7396-1:2016.
Liquid cpmpartments, when mounted horizontally,.shall be located below electrical compartmepts.

Termindj units connected to a compressed medical gas distribution system used for oxidising gages or
connectjon points for liquids, shall be located at least 0,2 m from any electrical component which can
spark in|normal condition or in single fault .condition. This does not apply to components wherje the
value offthe root mean square (RMS) voltage with no load and the RMS value of the short clrcuit
current do not exceed 10 VA (e.g. intércommunication, voice, data, TV components). The distance
shall be measured on the surface ‘of'the unit from the centre line of the terminal unit to the neprest
exposed|part of the electrical accessory/component.

The corfstruction-of'the anaesthetic gas scavenging system shall comply with ISO 7396-2:2007.

Flexiblg hosSes for anaesthetic gas scavenging systems shall not be used within medical supply units

except for-the operator-adjustable portions (e. g. in ceiling pendants) and for measuring and
control wiring or hoses (e. g. wiring or hoses between indicators and ejector).

If flexible hoses are used for the exhaust air the material of the hoses in contact with the gas shall
be compatible with volatile anaesthetic agents and gases.

If flexible hoses are used, means shall be provided to allow periodic inspection and replacement.
If flexible hoses are used, the accompanying documents for the medical supply unit shall include a

procedure 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 201.7.9.3 a)].
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Compliance with 201.15.4.102 a) to f) shall be checked by visual inspection and testing.

IS0 11197:2019(E)

Measuring and control hoses shall meet the requirements of ISO 5359:2014, 4.6.2, 4.6.3 and 4.6.4.

According to ISO 7396-2, anaesthetic gas scavenging systems used in ceiling pendants shall
comprise plastic hoses for the exhaust air system.

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:

— 10*flexing cycles;
— 150 N tensile loads;

— 60 N pressure load from outside.

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 kHa, a hose in

accordance with ISO 5359:2014 shall be used.

If dl;]iEe system ejectors and hoses are used in an exhatist hose, the ejector shall be placed directly on the

con

ejectpr is independent.

201j15.4.103 Liquid supply construction

a)

b)

g)

ction point of the rigid tubing. If hoses are 1ised according to ISO 5359:2014 the pogkition of the

Hipelines for potable water (warm-ar cold) and cooling water (warm or cold) shall be made of copper
dr stainless steel.

INOTE  Attention is drawn to the antimicrobial properties of copper.

Hipelines for demineralized water (cold), distilled water, dialysing concentrate anpd dialysing
permeate shall be made of corrosion-resistant material.

Hlexible hoses shall not be used within medical supply units except for the operator-
adjustable'portions (e.g. in ceiling pendants).

If flexible hoses are used, means to allow periodic inspection and replacement shall be plrovided.

If flexible hoses are used, the accompanying documents for the medical supply unit shall include a
procedure 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 201.7.9.3 a)].

The material selected for flexible hoses for use with any liquid for dialysis shall be compatible with
the liquid contained in those hoses with regard to strength, long-term stability and corrosion
resistance under the operating conditions specified by the manufacturer.

Pipes and hoses for medical gas distribution systems, vacuum and anaesthetic gas scavenging systems
can be installed together with piping for liquids for dialysis. If mounted together horizontally, gas
pipes shall be located above liquid pipes.

© IS0 2019 - All rights reserved 25


https://standardsiso.com/api/?name=d6301b37a5e8e80ffc9c299221ed19e0

ISO 11197

:2019(E)

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

i) Hotwater or wet steam can be used for pasteurisation of pipelines for dialysing solutions. Means shall

be provi

ded to protect other components from excessive temperature.

j) Turbulence and dead spaces should be avoided by design.

k) 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

withas

Hitable inert gas durinag weldinag gr hrazinag Pine connections inninelines for liauids sh
O o t=) O r Frr 1

1l be

bonded

1) The liqy
substan

Compliance
201.15.4.1

201.15.4.1(
with ISO 91

201.15.4.1¢
IS0 9170-2:

201.15.4.1
a) Termind

— a flq
folld

by means of sleeves without changes in internal diameter.

id supply system shall be designed and manufactured to minimize health, RISKS di
'es leached from the system.

ith 201.15.4.103 a) to 1) shall be checked by visual inspection.

04 Terminal unit construction

r0-1:2017.

4.2 Terminal units for anaesthetic gas scavenging systems shall comply
2008.

04.3  Terminal units for liquids andddialysis
[ units for liquids and dialysis shall comprise either

w control valve fitted with a check valve and, at the outlet, a hose insert for one o
wing:

potable water, cold;
potable water, warm;
cooling water;
cooling-water, feed-back;

de-mineralized water/reverse osmosis;

e to

4.1 Terminal units for gases for medicinal use, medical devieg gas, and vacuum shall comply

with

f the

distilled water; or

— a quick-connect socket and probe for the following:

dialysing concentrate;

dialysing permeate.

b) 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.

26
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c) Quick-connect sockets and probes, if fitted, shall both be equipped with a check valve to ensure
automatic closure upon disconnection.

d) If probes and sockets are used for dialysing concentrate and dialysing permeates, the probe shall be
fitted on the medical supply unit.

e) The materials shall be compatible with the liquids for dialysis under the operating conditions
specified by the manufacturer.

f) If quick-connect sockets and probes are used for the discharge of dialysing solutions, they shall have

ifferent dimensions from all the others used

Compliance with 201.15.4.104.3 a) to 201.15.4.104.3 f) shall be checked by visual inspection.

201.16 ME systems

IEC 40601-1:2005+A1:2012, Clause 16 applies.

201.17 Electromagnetic compatibility of ME equipment and ME systems
IEC 40601-1:2005+A1:2012, Clause 17 applies.
Addition:

202 Medical electrical equipment — Parts 1-2 General requirements for

basjc safety and essential performance — Collateral standard:
Ele¢tromagnetic disturbances.:— Requirements and tests

IEC 40601-1-2:2014 applies.

204 Medical electrical equipment — Parts 1-6 General requirements for
basjc safety and essential performance — Collateral standard: Usability

IEC 40601-1-6:2010+A1:2013 applies.

IEC 40601-1:2005+A1:2012, Annexes A to M, apply.
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Annex AA
(informative)

Rationale

NOTE The following corresponds to the clauses and subclauses in this document marked with an asterisk (*).
The numbering is, therefore, not consecutive.

AA.201.13.2.1 General

A fault cond]tion which is not detected can exist for a long period of time. Under these circumstanceg it is
notacceptable to regard a further fault as a second fault condition, which can be disregarded. Such a gingle
fault conditipn shall be regarded as a normal condition.

AA.201.15.4.101 Medical gas supply construction

Hoses within medical supply units are not freely accessible to the operator and are protected by the
enclosure. The resistance to occlusion specified in 4.4.4 of ISO 5359:2014"can only be met by very|hard
hoses which are relatively inflexible. Hoses within medical supply wnits which are intended to allow
movement (le.g. in ceiling pendants) need to be very flexible. Hoses'made from materials, which allow
such flexibiljty, have a lower resistance to occlusion. However, since occlusion is not a significant R[SK to
hoses within medical supply units, a lower value of 200 N forithe occlusion test is acceptable.
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Annex BB
(informative)

Tests during production

The manufacturer, including the on-site manufacturer, if appropriate, shall perform a routine test on
each medical supply unit. The test results shall be recorded and presented to the responsible

orga

izationon reguest (see Annex CC)
1 \Y J

BB.

BB.1

The
gene

Compliance is checked by measurement:

A cul
AC (]
cont:

BB.]

The
stan

Com

Earth leakage current shall be~measured under normal condition and single fault co

Equi
all sv

The test shall be carried out with 100 % of the rated voltage.

Undgq
leakd

BB.1

1 Electrical tests

.1 Impedance of protective earth terminal

measured impedance of the protective earth terminal shall ¢omply with 8.6.
ral standard.

rent of at least 10 A derived from a voltage source having'ano-load voltage between
0/60 Hz) is passed for 1 s between the earth terminal toeach accessible metal part. Iy
ct resistance shall exceed 0,1 Ohm.

.2 Earth leakage current

hllowable values of the earth leakage eurrent shall comply with 8.7.3 and 8.7.4 of
Hard.

bliance is checked by measurement.

pment under test shall lie iSolated from earth potential. The different circuits have to b
yitches have to be closed.

r normal condition earth leakage current shall not exceed 5 mA. Under single fault cor
ge current’shall not exceed 10 mA.

4 a) of the

bVand 12V
no case the

the general

ndition. The
b connected,

dition earth

.3 Dielectric strength

The dielectric strength shall comply with 8.5.4 und 8.8.3 of the general standard.

Compliance is checked by measurement,

The test is carried out without humidity pre-conditioning.

Dielectric strength is measured by applying a voltage of 1 500 V AC or 2 120 V DC for at least 1 s.

The maximum current measured shall not exceed 30 mA.
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