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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -

Part 4-4: Guidance and interpretation — Guidance for
writers of particular standards when creating
alarm system-related requirements
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FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp

national electrotechnical committees (IEC National Committees). The object of IECYis to pr
ernational co-operation on all questions concerning standardization in the electrical and electronic fielg
s end and in addition to other activities, IEC publishes International Standards, Technical Specificq
chnical Reports, Publicly Available Specifications (PAS) and Guides (hereafterreferred to as

the subject dealt with may participate in this preparatory work. Internatiomal; governmental and
vernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates c
th the International Organization for Standardization (ISO) in accordante ‘with conditions determin
reement between the two organizations.

nsensus of opinion on the relevant subjects since each techniéal ‘committee has representation frg
erested IEC National Committees.

C Publications have the form of recommendations for international use and are accepted by IEC N4
mmittees in that sense. While all reasonable efforts are“made to ensure that the technical content g
blications is accurate, IEC cannot be held responsible“for the way in which they are used or fo
sinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Public
nsparently to the maximum extent possible ja“\their national and regional publications. Any diver
tween any IEC Publication and the corresponding national or regional publication shall be clearly indica|
e |atter.

C itself does not provide any attestation, 'of conformity. Independent certification bodies provide confi
sessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible fg
rvices carried out by independent certification bodies.

users should ensure that they have the latest edition of this publication.
liability shall attach to IEC\or its directors, employees, servants or agents including individual expert}
embers of its technical committees and IEC National Committees for any personal injury, property dam4
penses arising out(of) the publication, use of, or reliance upon, this IEC Publication or any othe
blications.

tention is drawn\to the Normative references cited in this publication. Use of the referenced publicati
Hispensable{for.the correct application of this publication.

tention is\drawn to the possibility that some of the elements of this IEC Publication may be the subj
tent rights. IEC shall not be held responsible for identifying any or all such patent rights.

rising
mote
s. To
tions,
“IEC

blication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee intefested

non-
osely
bd by

e formal decisions or agreements of IEC on technical matters express{ as nearly as possible, an international

m all

tional
f IEC
I any

htions
jence
ted in

rmity

r any

5 and
ge or

her damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)) and

I IEC

ns is

bct of

main task of IEC technical committees is to prepare International Standards. HoweyV|

er, a

technical committee may propose the publication of a technical report when it has collected
data of a different kind from that which is normally published as an International Standard, for
example "state of the art".

IEC 60601-4-4, which is a technical report, has been prepared by a Joint Working Group of
subcommittee 62A: Common aspects of electrical equipment used in medical practice, of
IEC technical committee 62: Electrical equipment in medical practice, and ISO subcommittee
SC 3: Lung ventilators and related equipment, of ISO technical committee 121: Anaesthetic
and respiratory equipment.
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The text of this technical report is based on the following documents:

Enquiry draft Report on voting
62A/1186/DTR 62A/1197/RVDTR

Full information on the voting for the approval of this technical report can be found in the
report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 60601 series, published under the general title Medical electfrical
equipment, can be found on the IEC website.

Ternps used throughout this document that have been defined in Clause 3 app€ar in SMALL
CAPITALS.

In thjs document, the conjunctive “or” is used as an “inclusive or” so g.statement is true if any
combination of the conditions is true.

The pommittee has decided that the contents of this document will remain unchanged unt|l the
stabllity date indicated on the IEC website under "http://webstore.iec.ch" in the data relatg¢d to
the dpecific document. At this date, the document will be
e reconfirmed,

e Wwithdrawn,

-

bplaced by a revised edition, or

e gmended.

A biljngual version of this publicatien’' may be issued at a later date.
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INTRODUCTION

It has become apparent in reviewing various particular standards in the IEC 60601 and
IEC 80601 or ISO 80601 series of standards that there is inconsistency in the references to
ALARM SYSTEM-related requirements. This inconsistency is especially challenging for
MANUFACTURERS whose products have multiple applicable particular standards.

This document was generated to address this problem by providing model language, with
examples, for common ALARM SYSTEM-related requirements that have been needed in existing
particular standards. It is hoped that writers of particular standards will use this model

|ang Imaawhan Al s overTea ralatad raciiramantc naad o hao nrovidad in thaca ol-ﬁnrlfxrﬂs
o g W e AT ATV o e v e et e e e gutr e et e e ot eproviee e Se-Stanaat .

This|document contains 13 recommendations, numbered 1 to 13 (see Table 1).\All these
recommendations are based upon IEC 60601-1-8:2006 and IEC 60601-1-8:2006/AMD1:2012.
The | numbering of clauses and subclauses of this document corresponds™ to thgt of
IEC p0601-1-8:2006 and IEC 60601-1-8:2006/AMD1:2012 with the prefix “208” (e.g. 208[1 in
this | document addresses the content of Clause 1 of IEC 60601-1-8:2006 [and
IEC p0601-1-8:2006/AMD1:2012). Similarly, IEC 60601-1:2005 and IEC 60601-
1:20Pp5/ AMD1:2012 are indicated with the prefix “201” (e.g. 201.4 in this"document addresses
the qontent of Clause 4 of IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012). Changes to
the |rationale for a clause or subclause are indicated with the prefix "Subclguse”
(e.g.|Subclause 208.6.8.5 indicates rationale for Subclause 208.6.8.5).

The phanges to the text are specified by the use of the following words:

"Replacement" means that the clause or subclause‘of the reference is replaced completely by
the text of this document.

"Addition" means that the text of this document is additional to the requirements of the
reference.

"Améndment" means that the clause or subclause of the reference is amended as indiqated
by tHe text of this document.
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1 A

MEDICAL ELECTRICAL EQUIPMENT -
Part 4-4: Guidance and interpretation — Guidance for

writers of particular standards when creating
alarm system-related requirements

cope and object

1.1

This
forp

1.2

The

requ
acco
SYST
used

whem ALARM SYSTEM-related requirements are needed in particular standards.

The
SYST]

document are intended to aid the writers of particular standards when referencing IEC 60

1-8:3

2

The

cont
cited
any

IEC
safe
IEC

IEC

Scope

document is intended to assist writers when drafting ALARM SYSTEM-related \requiremn

Object

object of this document is to encourage consistent reference§.to ALARM SYSTEM-re
rements when introducing those requirements to particular standards. Thi
mplished by providing suggested model language, with lexamples, for common A
EM-related requirements. Each of the recommendations\is/based upon text that has
in existing particular standards. The expectation is that this model language will be

collateral standard for ALARM SYSTEMS, |IEC.60601-1-8, contains the horizontal A
EM-related requirements for ME EQUIPMENT@nd ME SYSTEMS. The recommendations in

006 and IEC 60601-1-8:2006/AMD1:2012.

Normative references

following documents are. reférred to in the text in such a way that some or all of
bnt constitutes requirements of this document. For dated references, only the eqg
applies. For undated-references, the latest edition of the referenced document (incly
hmendments) applies:

y and essential performance
50601-1:2005/AMD1:2012

articular standards in the IEC 60601 and IEC 80601 or ISO 80601 series oftstandards.

ents

ated
5 is
| ARM
been
sed

| ARM
this
601-

their
ition
ding

50601-1:2005, ‘Medical electrical equipment — Part 1: General requirements for basic

safe

50601-1-8:2006, Medical electrical equipment — Part 1-8: General requirements for Tasic
y\ahd essential performance — Collateral standard: General requirements, tests|and

guidance for alarm systems in medical electrical equipment and medical electrical systems
IEC 60601-1-8:2006/AMD1:2012

IEC 60601-2-27:2011, Medical electrical equipment — Part 2-27: Particular requirements for
the basic safety and essential performance of electrocardiographic monitoring equipment

IEC 60601-2-34:2011, Medical electrical equipment — Part 2-34: Particular requirements for
the basic safety and essential performance of invasive blood pressure monitoring equipment

ISO 23328-1:2003, Breathing system filters for anaesthetic and respiratory use — Part 1: Salt
test method to assess filtration performance
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ISO

ISO

ISO

ISO 80601 2- 72 2015 Medlcal electr/cal equment - Part 2 72 Part/cular reqwrements for

basig
vent

For
IEC
IEC
ISO

ISO
addr]

NOTH

4

Tabl
the
IEC

In th

[ )
(7]

[ )
O

Terms and definitions

ater in the/ext.
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80601-2-12:2011, Medical electrical equipment — Part 2-12: Particular requirements for
basic safety and essential performance of critical care ventilators

80601-2-55:2011, Medical electrical equipment — Part 2-55: Particular requirements for
the basic safety and essential performance of respiratory gas monitors

80601-2-61:2011, Medical electrical equipment — Part 2-61: Particular requirements for
basic safety and essential performance of pulse oximeter equipment

Iator-dependent pat/ents

he purposes of this document, the terms and definitions given in IEC*60601-1:2005
50601-1:2005/AMD1:2012, IEC 60601-1-8:2006 and IEC 60601~1<8:2006/AMD1:2
50601-2-27:2011, |IEC 60601-2-34:2011, 1SO 23328-1:2003, (OISO 80601-2-12:2
B0601-2-55:2011, ISO 80601-2-61:2011 and ISO 80601-2-72:20%5 apply.

and IEC maintain terminological databases for use in¢standardization at the follo
BSses:

FC Electropedia: available at http://www.electropedia.org/

50 Online browsing platform: available at http:/fwww.iso.org/obp

An index of defined terms is found beginning on page 22.
Dverview

e 1 provides an overview of the recommendations in this document listed in the ord
subclauses of the collateral standard, IEC 60601-1-8:2006
50601-1-8:2006/AMD1:201.2:

ese recommendations, text in a field with

quare brackets [(] represents where the writers should choose an appropriate phrase

urly brackets\{.} represents a field where the choices are listed inside the bracke

S

for

and
012,
011,

wing

er of
and

or
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Table 1 — Recommendations for particular standard references to the collateral
standard IEC 60601-1-8:2006 and IEC 60601-1-8:2006/AMD:2012

Subclause of the Recor_nmend .
. ation Topic Page
particular standard
number
201.7.9.2.8.101 5.6 Requiring disclosure of a means for testing ALARM SIGNALS 14
201.7.9.3.101 5.7 Requiring disclosure of a means for testing the ALARM 15
SYSTEM
208.6.6.2.101 5.5 Requiring a restriction for the adjustment range of an 13
ALARM LIMIT
208.6.8.1 5.13 Requiring the use of the ACKNOWLEDGED ALARM SIGNAL 18
inactivation state
208.6.8.1 51 Prohibiting the use of the untimed ACKNOWLEDGED ALARM 9
SIGNAL inactivation state
208.6.8.2 5.8 Requiring REMINDER SIGNALS, option 1 16|
208.6.8.2 5.9 Requiring REMINDER SIGNALS, option 2 16|
208.6.8.5 5.3 Requiring a maximum pause duration, option;1 11
208.6.8.5 5.4 Requiring a maximum pause duration, option 2 11
208.6.12 5.12 Requiring ALARM SYSTEM logging 18
—a 5.11 Requiring a maximum ALARM SIGNAL/GENERATION DELAY 17
—a 5.2 Requiring an ALARM CONDITION and its priority 9
—b 5.10 Requiring the capability/forsa connection to a DISTRIBUTED 17]
ALARM SYSTEM
a8 (Generally placed in a particular standard subclause calling out the ALARM CONDITION.
b @Generally placed in a particular standard in subclause 201.10x.

5 Recommendations

5.1 Prohibiting the use of the'untimed ACKNOWLEDGED ALARM SIGNAL inactivation stpte
5.1.1 General

This[recommendation-is-applicable only for those particular standards that intend to prghibit
the yse of the untimied"ACKNOWLEDGED ALARM SIGNAL inactivation state.

The recommended text would typically be placed in the particular standard at 208.6.8.1.

5.1.2 Recommended text to prohibit the use of the untimed ACKNOWLEDGED ALARM
SIGNAL inactivation state

208.6.8.1 General

Amendment (delete from the first paragraph):
or indeterminate (indefinite ACKNOWLEDGED)
Amendment (add to end of the first paragraph):

ME EQUIPMENT shall not be equipped with a means for the clinical OPERATOR to initiate the
indeterminate (indefinite) ACKNOWLEDGED ALARM SIGNAL inactivation state.

Check compliance by functional testing.
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5.2 Requiring an ALARM CONDITION and its priority
5.21 General

This recommendation is applicable only for those particular standards that intend to require
an ALARM CONDITION and its associated priority.

The recommended text would typically be placed in the particular standard in a subclause
where the source of the ALARM CONDITION is considered (e.g. 201.12.1.xxx, 201.12.4.xxx or
208.6.1.2.xxx).

5.2. Recommended text to require an ALARM CONDITION and its priority

ME HQUIPMENT shall be equipped with an ALARM SYSTEM that detects an ALARM CONDITIQN to

indigate [describe the ALARM CONDITION here]. The [describe the ALARM CONDITION, here] ALARM

CONDITION shall be at least {choose a priority from the choices below}, unlesspan INTELLIGENT

ALARM SYSTEM, based on additional information, determines that the [deseribe the ALARM

CONDITION here] ALARM CONDITION is suppressed or its priority is changed,

Choifces:

¢ HIGH PRIORITY,

e MEDIUM PRIORITY,

e LW PRIORITY with auditory ALARM SIGNAL,
L

[ OW PRIORITY.

Cheg¢k compliance by functional testing.

5.2.3 Example 1 for ELECTROCARDIOGRAPHIC (ECG) MONITORING EQUIPMENT

208.5.1.2.101 Additional requirements.for ALARM CONDITION priority

ELEQTROCARDIOGRAPHIC (ECG) MONITORING EQUIPMENT shall be equipped with an ALARM SYSTEM
that detects an ALARM CONDITION tovindicate cardiac standstill (asystole). The cardiac stangdstill
(asy$tole) ALARM CONDITION shall be HIGH PRIORITY, unless an INTELLIGENT ALARM SYSTEM,
basgd on additional information, determines that the cardiac standstill (asystole) ALARM
CONDITION is supressed or-its priority is changed.

EXAMPLE The invasive pressure measurement indicates that there is a valid pulse rate so the cardiac stapdstill
(asysjole) ALARM CONDITION is suppressed.

Chetk complianee by functional testing.

5.2.4 (Example 2 for ELECTROCARDIOGRAPHIC (ECG) MONITORING EQUIPMENT

208.6.1.2.102__Additi | . ts f iorit

ELECTROCARDIOGRAPHIC (ECG) MONITORING EQUIPMENT shall be equipped with an ALARM SYSTEM
that detects an ALARM CONDITION to indicate ventricular tachycardia. The ventricular
tachycardia ALARM CONDITION shall be HIGH PRIORITY, unless an INTELLIGENT ALARM SYSTEM,
based on additional information, determines that the ventricular tachycardia ALARM CONDITION
is suppressed or its priority is changed.

EXAMPLE The ECG algorithm determines ventricular tachycardia is present, but the arterial invasive pressure
measurement indicates that the blood pressure is 120 mmHg (systolic) and 80 mmHg (diastolic) so the ventricular
tachycardia ALARM CONDITION priority is changed by the INTELLIGENT ALARM SYSTEM from HIGH PRIORITY to MEDIUM
PRIORITY.

Check compliance by functional testing.
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5.2.5 Example for PULSE OXIMETER EQUIPMENT

208.6.1.2.101 Additional requirements for ALARM CONDITION priority

If the PULSE OXIMETER EQUIPMENT

is equipped with an ALARM SYSTEM that detects

PHYSIOLOGICAL ALARM CONDITIONS, then it shall be equipped with an ALARM SYSTEM that detects
an ALARM CONDITION to indicate low SpO» level. The low SpO, level ALARM CONDITION shall be
at least MEDIUM PRIORITY, unless an INTELLIGENT ALARM SYSTEM, based on additional
information, determines that the low SpO, level ALARM CONDITION is suppressed or its priority

is ch

anged.

Che

5.3
5.3.1

This
max

The

5.3.2
208.

Ame

The
from

Choi

5.3.3
208.

bk compliance by functional testing.

Requiring a maximum pause duration, option 1
General

recommendation is applicable only for those particular standards that-intend to requ
mum pause duration.

recommended text is placed in the particular standard at 20876.8.5.

Recommended text to require a maximum pause‘duration, option 1

6.8.5 Indication and access
ndment (add at the end of the third paragraph).

MANUFACTURER-configured default intervalsfor {choose an ALARM SIGNAL inactivation
the choices below} of ME EQUIPMENT shall not exceed [place time here].

Ces:

UDIO PAUSED,

LARM PAUSED,

med ACKNOWLEDGED,

r any combination of the above.

bk compliance by functional testing.

Example

6.8/5” Indication and access

ire a

state

Amendment (add at the end of the third paragraph):

The MANUFACTURER-configured default interval for AUDIO PAUSED, ALARM PAUSED or timed
ACKNOWLEDGED of ME EQUIPMENT shall not exceed 2 min.

Check compliance by functional testing.

5.4

5.4.1

Requiring a maximum pause duration, option 2

General

This recommendation is applicable only for those particular standards that intend to require a

maxi

mum pause duration.
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The recommended text is placed in the particular standard at 208.6.8.5.

5.4.2 Recommended text to require a maximum pause duration, option 2

208.6.8.5 Indication and access

Amendment (add at the end of the third paragraph):

The duration of {choose an ALARM SIGNAL inactivation state from the choices below} for the
ALARM CONDITIONS required by this document shall not exceed [place duration here] without

OPE

ATOR intarvaention

NOTE
inacti

Cho

o A
o A

—

e O

Che

Sub
inac

Permitting very long pauses of ALARM SIGNALS can be hazardous for the PATIENT since

OPER
man
SIGN
ME E

ME B
the ¢
the

This makes it possible for an OPERATOR to deliberately extend the duration of {choose an ALARM 9
ation state from the choices below} by OPERATOR action.

ces.

UDIO PAUSED,
LARM PAUSED,
med ACKNOWLEDGED,

r any combination of the above.

bk compliance by functional testing.

Clause 208.6.8.5 — Additional requirements/ for termination of ALARM sI
fivation

ATOR will not be notified of the existence of an ALARM CONDITION. However, PAT
hgement often requires delicate procedures that can be disrupted by auditory A
nLS. Therefore, extending AUDIOCFAUSED by OPERATOR action is useful to preven
QUIPMENT from disturbing the ORERATOR or others in the vicinity.

QUIPMENT should be equipped with an {choose an ALARM SIGNAL inactivation state
hoices above} capability)that permits the OPERATOR to pause the ALARM SIGNALS pri
creation of an ALARM CONDITION. Such a capability permits the OPERATOR to mini

nuis

ALARM CONDITIONS that are neither clinically relevant nor helpful. [Place a description

typi
likel

5.4.

208.5.8:5 Indication and access

nce auditory ALARM-SIGNALS in situations that are known to be associated with creati

| situation for-this type of ME EQUIPMENT where the OPERATOR would be present
creating ALARM CONDITIONS by virtue of what is being done.]

Example for a critical care VENTILATOR

IGNAL

SNAL

the
IENT
| ARM
the

from
DOr to
mize
bn of
of a
and

Amendment (add at the end of the third paragraph):

The duration of AUDIO PAUSED for the ALARM CONDITIONS required by this document shall not

exce

ed 2 min without OPERATOR intervention.

NOTE This makes it possible for an OPERATOR to deliberately extend the duration of AUDIO PAUSED by OPERATOR
action.

Check compliance by functional testing.
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Subclause 208.6.8.5 - Additional requirements for termination of ALARM SIGNAL
inactivation

Permitting very long pauses of ALARM SIGNALS can be hazardous for the PATIENT since the
OPERATOR will not be notified of the existence of an ALARM CONDITION. However, PATIENT
management often requires delicate procedures that can be disrupted by auditory ALARM
SIGNALS. Therefore, extending AUDIO PAUSED by OPERATOR action is useful to prevent what
would otherwise be nuisance ALARM SIGNALS from disturbing the OPERATOR or others in the
vicinity.

OR hould be equipped with an AUDIO PA D capabili hat permi he OPERATOR
to pause the ALARM SIGNALS prior to the creation of ALARM CONDITIONS that are expeétgd to

ifuations that are known to be associated with creation of ALARM CONDITIONS-tha{ are
neither clinically relevant nor helpful. A ‘planned’ disconnection is a common situation where
this |capability is needed. Examples include open suctioning, BREATHING |SYSTEM FILTER
change, or insertion of a medication treatment. A closed suctioning mode ,should also inglude
suchl a capability.

5.5 | Requiring a restriction for the adjustment range of an ALARM LIMIT
5.5.1 General

This[recommendation is applicable only for those particular 'standards that intend to regtrict
the gdjustment range of an ALARM LIMIT.

—_

The recommended text would typically be placed in‘the particular standard at 208.6.6.2.1(

5.5.2 Recommended text to restrict the adjustment range of an ALARM LIMIT, option 1,
limit the range

Additional subclause:
208.5.6.2.101 Additional requirements for adjustable ALARM LIMIT

ME HQUIPMENT shall be equipped with means to adjust the {choose a type of ALARM LIMIT [from
the ¢hoices below} [describe the ALARM CONDITION here] ALARM LIMIT[S] by deliberate aqtion.
The [{[choose a type offaLARM LIMIT from the choices below} ALARM LIMIT[S] for [describg the
ALARM CONDITION heré]“/ALARM CONDITION shall not permit OPERATOR adjustment {higher than or
lower than} [put value[s] here] without an additional confirmation from the OPERATOR.

Choices:

° pRer;

o |v‘v‘v’Gr,
e upper and lower.

Check compliance by functional testing.

5.5.3 Example for a RESPIRATORY GAS MONITOR (RGM)

Additional subclause:
208.6.6.2.101 Additional requirements for adjustable ALARM LIMIT

An RGM shall be equipped with a means to adjust the low inspired oxygen gas reading ALARM
LIMIT by deliberate action. The ALARM LIMIT for low inspired oxygen gas reading ALARM
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CONDITION shall not permit OPERATOR adjustment lower than 18 % without an additional
confirmation from the OPERATOR.

Check compliance by functional testing.

5.5.4 Recommended text to restrict the adjustment range of an ALARM LIMIT, option 2,
ensure that the range is wide enough

Additional subclause:

208.p-6

ME HQUIPMENT shall be equipped with a means to adjust the {upper or lower} [describg the
ALARM CONDITION here] ALARM LIMIT. The {upper or lower} [describe the ALARM CONDITION here]
ALARM LIMIT shall permit OPERATOR adjustment {higher than or lower than or_between}| [put
valu¢ or values here].

Chetk compliance by functional testing.

5.5.3 Example for ELECTROCARDIOGRAPHIC (ECG) MONITORING EQUIPMENT

Additional subclause:
208.6.6.2.101 Additional requirements for adjustable ALARM LIMIT

ME HQUIPMENT shall be equipped with means to adjust the upper heart rate ALARM LIMIT.| The
ALARM LIMIT range for the upper heart rate ALARM EONDITION shall permit OPERATOR adjustment
between 100 min-! and 200 min-!. The ALARM 'LIMIT range for the lower heart rate ALARM
CONDITION shall permit OPERATOR adjustmenf.between 30 min-" and 100 min-1.

Chetk compliance by functional testing.

5.6 | Requiring disclosure of.a_means for testing ALARM SIGNALS
5.6.1 General

This[recommendation_is\applicable only for those particular standards that intend to require
disclposure of a means_for testing ALARM SIGNALS.

The recommended text would typically be placed in the particular standard at 201.7.9.2.8 [101.

5.6.2 Recommended text to require disclosure of a means of testing ALARM SIGNALS

Additional subclause:

201.7.9.2.8.101 Additional requirements for the start-up PROCEDURE

NOTE For the purposes of this document, a start-up PROCEDURE is a pre-use functional test that is used to
determine whether the ME EQUIPMENT is ready for use.

The instructions for use shall disclose how the clinical OPERATOR can check for proper
operation of the ME EQUIPMENT on a daily or per shift basis.

In addition, the instructions for use for ME EQUIPMENT shall disclose how all the ALARM SIGNALS
can be functionally tested by the clinical OPERATOR to determine if they are operating
correctly. Portions of this test may be automatically performed by the ME EQUIPMENT or may
require OPERATOR action.


https://iecnorm.com/api/?name=78e776d7b8b4a25191829a74a86ef76c

IEC TR 60601-4-4:2017 © |IEC 2017 -15 -

EXAMPLE Combination of the power-on self-test routines and OPERATOR action.

Check compliance by inspection of the instructions for use.

5.6.3 Example for ELECTROCARDIOGRAPHIC (ECG) MONITORING EQUIPMENT

Additional subclause:

201.7.9.2.8.101 Additional requirements for the start-up PROCEDURE

NOTE For the purposes of this document, a start-up PROCEDURE is a pre-use functional test that is used to

deter

The
oper
basi

In agldition, the instructions for use for ELECTROCARDIOGRAPHIC (ECG) MONITORING EQUIP

shall
to d
perfq
OPER

EXAM

Che

5.7
5.7.1

This
discl

The

5.7.2

Addi
201.

The
cheg

nine whether the ME EQUIPMENT IS ready Tor use.

instructions for use shall disclose how the clinical OPERATOR can check for “prloper

htion of the ELECTROCARDIOGRAPHIC (ECG) MONITORING EQUIPMENT on a daily-or per

p .

disclose how all of the ALARM SIGNALS can be functionally tested by the clinical OPER
etermine if they are operating correctly. Portions of this testCmay be automati
rmed by the ELECTROCARDIOGRAPHIC (ECG) MONITORING EQUIPMENT or may re
ATOR action.

PLE Combination of the power-on self-test routines and OPERATQR action.

bk compliance by inspection of the instructions for_ ise.

Requiring disclosure of a means for testing the ALARM SYSTEM
General

recommendation is applicable only for those particular standards that intend to re
psure of a means of testing the ALARM SYSTEM.

recommended text would typically be placed in the particular standard at 201.7.9.3.1(

Recommended text'to require disclosure of a means of testing the ALARM
SYSTEM

fional subclause:
7.9.3.101 Additional requirements for the technical description

technjcal description for ME EQUIPMENT shall include a description of a methog

shift

MENT
ATOR
cally
juire

juire

—_

for
IONS

king,the proper functioning of the ALARM SYSTEM for each of the ALARM CONDIT

spe

ified in this rlnr‘nmnnf, if not pnrfnrmod allfnmafir‘ally rhlring the start WpPROCEDURE

The

technical description shall disclose which checks are performed automatically.

Check compliance by inspection of the technical description.

5.7.3 Example for a critical care VENTILATOR

Additional subclause:

201.7.9.3.101 Additional requirements for the technical description

The technical description for the VENTILATOR shall include a description of a method for
checking the proper functioning of the ALARM SYSTEM for each of the ALARM CONDITIONS
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specified in this document, if not performed automatically during the start-up PROCEDURE. The
technical description shall disclose which checks are performed automatically.

Check compliance by inspection of the technical description.

5.8 Requiring REMINDER SIGNALS during ALARM SIGNAL inactivation, option 1
5.8.1 General

This recommendation is applicable only for those particular standards that intend to require
the generation of REMINDER SIGNALS during ALARM SIGNAL inactivation.

The recommended text would typically be placed in the particular standard at 208.6.8.2:

5.8.2 Recommended text to require the generation of REMINDER SIGNALS dufring ALARM
SIGNAL inactivation

208.5.8.2 REMINDER SIGNALS
Amehdment (add before the compliance check):

If an|ALARM SIGNAL inactivation state is invoked for a durationdenger than [place interval hlere],
withgut OPERATOR action, for the [describe the ALARM CONDITION here] ALARM CONDITIQN, a
REMINDER SIGNAL {shall or should} be generated at least,every [place interval here].

5.8.3 Example for INVASIVE BLOOD PRESSURE MONITORING EQUIPMENT

208.5.8.2 REMINDER SIGNALS
Amepdment (add before the compliance check):

If arl ALARM SIGNAL inactivation state'is invoked for a duration longer than 5 min, without
OPERATOR action, for the PHYSIOLOGICAL ALARM CONDITIONS required by this document, a
REMINDER SIGNAL shall be generated at least every 5 min.

5.9 | Requiring REMINDER SIGNALS during ALARM SIGNAL inactivation, option 2

5.9.1 Recommended text to require the generation of REMINDER SIGNALS during ALARM
SIGNAL inactivation

208.5.8.2 REMINDER SIGNALS

Amehdment (add before the compliance check):

If an ALARM SIGNAL inactivation state is invoked for a duration longer than [place interval here]
for all {choose the ALARM CONDITION priority} ALARM CONDITIONS, a REMINDER SIGNAL shall be
generated every [place interval here]. If an ALARM SIGNAL inactivation state is invoked for a
duration longer than [place interval here] for {choose the ALARM CONDITION priority} ALARM
CONDITIONS, a REMINDER SIGNAL should be generated at least every [place interval here].

Choices:

e HIGH PRIORITY,

e MEDIUM PRIORITY,

e LOW PRIORITY with auditory ALARM SIGNAL,
e LOW PRIORITY.
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5.9.2 Example

208.6.8.2 REMINDER SIGNALS
Amendment (add before the compliance check):

If an ALARM SIGNAL inactivation state is invoked for a duration longer than 2 min for all HIGH
PRIORITY ALARM CONDITIONS, a REMINDER SIGNAL shall be provided every 2 min. If an ALARM
SIGNAL inactivation state is invoked for a duration longer than 2 min for MEDIUM PRIORITY ALARM
CONDITIONS, a REMINDER SIGNAL should be provided at least every 2 min.

5.10] Requiring the capability for a connection to a DISTRIBUTED ALARM SYSTEM
5.10|1 General

This[recommendation is applicable only for those particular standards that intend to require
the dapability for a connection to a DISTRIBUTED ALARM SYSTEM.

The recommended text would typically be placed in the particular standard at 201.10x.1.

5.10]2 Recommended text to require the capability for a connection to a DISTRIBUTHD
ALARM SYSTEM

Additional subclauses:
201.10x FUNCTIONAL CONNECTION
201.10x.1 General

BASIC SAFETY and ESSENTIAL PERFORMANCE of the ME EQUIPMENT shall be maintaingd if
connections to the FUNCTIONAL CONNECTION of the ME EQUIPMENT are disrupted or if the
equipment connected to those parts fails.

Chegk compliance by functionaltesting.
201.10x.2 Connection to a DISTRIBUTED ALARM CONDITION

ME HQUIPMENT [should” or shall] be equipped with a FUNCTIONAL CONNECTION that pefmits
connection to a DISTRIBUTED ALARM SYSTEM.

Chegk compliance by inspection.

5.10{3</ Example for a VENTILATOR FOR A VENTILATOR-DEPENDENT PATIENT

Additional subclauses:
201.10x FUNCTIONAL CONNECTION
201.10x.1 General

BASIC SAFETY and ESSENTIAL PERFORMANCE shall be maintained if connections to the
FUNCTIONAL CONNECTION of the VENTILATOR are disrupted or if the equipment connected to
those parts fails.

Check compliance by functional testing.
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201.10x.2 Connection to a DISTRIBUTED ALARM CONDITION

A VENTILATOR shall be equipped with a FUNCTIONAL CONNECTION that permits connection to a
DISTRIBUTED ALARM SYSTEM.

Check compliance by inspection.

5.11 Requiring a maximum ALARM SIGNAL GENERATION DELAY

5.11.1 General

This[recommendation is applicable only for those particular standards that intend to requjire a
maximum ALARM SIGNAL GENERATION DELAY.

The fecommended text would typically be placed in the particular standard at 208:6.4.1.

5.11]2 Recommended text to require a maximum ALARM SIGNAL GENERATION DELAY

208.5.4.1 ALARM SYSTEM delays
Amepdment (add before the compliance check):

The |ALARM SIGNAL GENERATION DELAY for the [describe .the ALARM CONDITION here] ALARM
CONDITION shall not exceed [place duration here].

Chetk compliance by functional testing.

5.11|3 Example for ELECTROCARDIOGRAPHIC{ECG) MONITORING EQUIPMENT

208.5.4.1 ALARM SYSTEM delays
Amepdment (add before the compliance check):

The [ALARM SIGNAL GENERATION-DELAY for the cardiac standstill (asystole) ALARM COND|TION
shallf not exceed 10 s.

Chetk compliance by functional testing.

5.12| Requiring-ALARM SYSTEM logging

5.12|1 General

This|recommendation is applicable only for those particular standards that intend to require
ALARM SYSTEM logging

The recommended text would typically be placed in the particular standard at 208.6.12.101.

5.12.2 Recommended text to require ALARM SYSTEM logging

Additional subclause:
208.6.12.101 Additional requirements for ALARM SYSTEM logging

Notwithstanding the requirements of IEC 60601-1-8:2006 and IEC 60601-1-8:2006/
AMD1:2012, the ME EQUIPMENT shall
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