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Introduction

ISO 7767 is one of a series of standards developed for specific medical electrical equipment (a Particular
Standard) based on IEC 601-1:1988, Medical electrical equipment - Part 1: General requirements for safety
(The General Standard). 1SO 7767:1988 referenced the first edition of IEC 601-1 published in 1977 and this
International Standard references the second edition, published late in 1988.

Annex O provides a rationale for specific requirements.
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Section 1: General

1.1 Scope

ISO 7767 is one of a series of International Standards based on IEC 601-1 (the "General
Standard"). This type of International Standard is referred to as a "Particular Standard". As
stated in 1.3 of IEC 601-1:1988, the requirements of this International Standard take precedence

+. Ll o oni 1
over [pose oTrTcC oo T=1.

The sgope given in clause 1 of IEC 601-1:1988 applies except that 1.1 shall be replaced by the
following:

This International Standard specifies safety requirements for oxygen monitors, as defingd in
claus¢ 1.3.14, intended for use in determining the oxygen level in gas mixtures. Both diverting
and npn-diverting oxygen monitors are covered.

The field of application includes, but is not limited to:

a) anaesthetic machines and breathing systems;
b) ventilators;

c) infant incubators;

d) oxygen concentrators.

Devicks that do not "measure and indicate" are neof;intended to be covered by this International
Standard. For instance, a device that has no function other than to signal an alarm at a specific
oxygén level would not be considered toxbé an oxygen monitor for use in direct patient
monitoring applications.

The phrase "in a gaseous mixture" implies that devices that measure or monitor oxygen in a
liquid phase (for example, blood._gas analyzer or indwelling catheters) are not covered by this
International Standard.
Oxygen monitors intended for use in laboratory research applications are outside the scqpe of

this Imternational Standard.

1.2 Normativereferences

The following standards contain provisions which, through reference in this text, constitute
provi |ons of this International Standard At the time of publlcatlon the editions indicated
i h this
Internatlonal Standard are encouraged to investigate the possnblllty of applylng the most recent
edition of the standards listed below:

ISO 5356-1:1996, Anaesthetic and respiratory equipment - Conical connectors - Part 1: Cones
and sockets.

ISO 5356-2:1996, Anaesthetic and respiratory equipment -Conical connectors - Part 2: Screw-
threaded weight-bearing connectors.

ISO 9703-1:1992, Anaesthesia and respiratory care alarm signals - Part 1: Visual alarm signals.
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ISO 9703-2:1994, Anaesthesia and respiratory care alarm signals - Part 2: Auditory alarm
signals.

IEC 79-3:1990, Electrical apparatus for explosive gas atmospheres - Part 3: Spark test apparatus
for explosive gas atmospheres.

IEC 79-4:1975, Electrical apparatus for explosive gas atmospheres - Part 4: Method of test for
ignition temperature.

IEC 601-1:1988, Medical electrical equipment - Part 1: General requirements for safety.

1.3 | Definitions

For [the purposes of this International Standard, the definitions given in clausel 2 of
IEC 601-1:1988 apply, together with the following definitions.

1.31]1 alarm: Warning signal of an alarm system.

1.31{2 alarm set-point: Setting of the adjustment control or display value which indicates the
oxygen level at or beyond which the alarm is(intended to be activated (indicated alarm
limit).

1.3.3 alarm system: Those parts of the oxygen monitor which a) establish the alafm set
point(s); b) activate an alarm when.the oxygen level is less than or equal to the low
alarm set-point, or is equal to or@greater than the high alarm set-point.

1.3.4 default (alarm or setting):-Those operating parameters within the system which are
preset at the factory or by.\the operator and which the system itself sets, without further
intervention, when itis.turned on.

1.3.8 delay time: With-respect to a step change in oxygen concentration or partial pres$ure at
the samplingcsite; the time required for the monitor to register 10 % of the step chlange.

1.3.6 display: Device that visually indicates quantitative or qualitative information.

1.3.7 diverting oxygen monitor: Oxygen monitor which transports the gas mixture frgm the
sampling site to the sensing area.

1.3.8—expectedservite lifer Perioddurimg—which—theperformance of anmoxygen monitor or
any of its components is expected to meet the requirements of this International
Standard when used and maintained according to the accompanying documents.

1.3.9 high priority alarm: Combination of auditory and visual signals indicating that
immediate operator response is required.

1.3.10 interference with measurement accuracy: Difference between the oxygen reading in the
presence of an interfering gas mixture and the oxygen reading in a corresponding
mixture in which the interfering gas or vapour fraction has been replaced by nitrogen.
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1.3.11 low priority alarm: Visual signal, or combination of auditory and visual signals,
indicating that prompt operator response is required.

1.3.12 medium priority alarm: Combination of auditory and visual signals indicating that
prompt operator response is required.

P Py

oxygen ievei: Concentration
fraction in percent (VW) or a

of oxygen in a gaseous mixture exj
s partial pressure (in kilopascals).

—
W
-
b

1.3.14 oxygen monitor: Device that measures and indicates the oxygen level in a gaseous

mixture.
1.3.15[ oxygen reading: Vleasured oxygen level as mdicated by the oxygen monitor. , |

—
(X}
-
2]

oxvgen (or other gases) % (V/W): Level of oxygen (or other gas) in a mixture 'expregssed
as volume fraction in percent.

-
[2Y)
-
~I

partiai pressure: Pressure that each gas in a gas mixture couid exert if\it"aione occupied
the volume of the mixture at the same temperature.

1.3.18| response time: Time required for an oxygen monitor to achieyé.a 90 % change to a step
function (delay response to a step change in oxygen level plusTise time).

1.3.19| rise time: Time for an oxygen monitor to change from 10 % to 90 % of a step functipn.
1.3.20| sensing area: Part of the sensor at which oxygen is detected.

1.3.21| sensor: Part of the oxygen monitor which is_sensitive to the presence of oxygen.
1.3.22| shelf life: Period during which the oxygen monitor or any of its components are sfored

in its original container under conditions in accordance with the accompanying
documents.

1.4 General requirements and-general requirements for tests

Clauses 3 and 4 of IEC 601-1:1988 apply, together with the following additions:
3.6 Add the. folfowing text:

3.6i) shdrt-and open circuits of the sensor and associated circuitry which increase
temperature

3.69)~ An oxidant leak which is not detected, by e.g. an alarm or periodic inspegtion,
shall be considered a normal condition and not a single fault condition.

45 Add the following text:

For reference tests a temperature of (23 +2) °C, relative humidity of (60 +15) %
and atmospheric pressure between 68 kPa and 108 kPa shall be used.

Add the following section:
4.12  Other test methods

Test methods other than those specified in this International Standard, but of
equal or greater accuracy may be used to verify compliance with requirements.
However, in the event of a dispute, the methods specified in this International
Standard shall be used as the reference methods.
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1.5 Classification

The requirements given in clause 5 of IEC 601-1:1988 apply.

1.6 Identification, marking and documents

The requirements given in clause 6 of IEC 601-1:1988 apply, together with the following
additions and modifications:

6.1d) Replace the text in item d) by the following:

If the size of the oxygen monitor does not permit the complete markling as

specified throughout this clause, at least the following shall be markéd pn the

oxygen monitor: the name of the manufacturer and the serial' numbgr; and

symbol number 14 given in table D.1 of IEC 601-1:1988.
6.1 q) Add the following text:

Oxygen monitors not meeting the requirements of section 8.2 (51.8.1)
shall be marked with the words, “Not for use in breathing systems/.

Add additional items as follows:
Oxygen monitors not meeting the‘requirements of section 11.1 (§0.1 a.)
shall be marked with the words."Not for use with inhalation anaelsthetic
agents".
If moisture affects the “accuracy of the oxygen measurement, then the
monitor shall be marked with symbol number 14 given in table D.1| of IEC
601-1:1988..

The alarm set-point of the oxygen level shall be marked, if the qxygen
monitor is provided with a non-adjustable oxygen level alarm.

If the.oxygen monitor or parts thereof are suitable for use in gn MRI
environment, they shall be so marked.

6.3 Add-the following text:
6.3 g) - Oxygen level displays shall be in percent (volume fraction) or in kilpascals,

6.8:2 a) Add the following to item a):

The instructions for use shall additionallincludae tha fallovwwinainforaaat n:
tHorot Y roraaet eTor oYW gHhroraton.

1) A description of the purpose and intended use of the oxygen monitor.

2) A description of the principles of operation of the oxygen monitor, including
the relationship between gas concentration and its partial pressure and the
effects of humidity.

3) A detailed specification including the following:

- the oxygen level measurement range and the accuracy of measurement
[see 8.2 (51.5,51.5.1, 51.6.1 and 51.6.2)];

- the stability of measurement accuracy [see 8.2 (51.7.1 and 51.7.2)];

- the response time [see 11.5 (65.1)];

- the oxygen level alarm range and its accuracy [see 8.2 (51.9)];
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- for diverting oxygen monitors, the range of diversion flows Jsee 11.3
(62.3)];
- time from switching on to obtaining specified operating performance.

4) Information about any effect on stated function due to the following:

H 3
1

he

- humidity or condensation inciuding, for example, any adverse effect
an adaptor is provided to improve the function of the sensor in
presence of condensation or particulate water [see 8.2 (51.6.2)];

- interfering gases or vapours [see 11.1 (60.1)];

- cyclic pressure [see 8.2 (51.8)];

- barometric pressure or pressure at the site of use of the oxygen monitor;

w

~+*

5) Over the expected lifetime specified by the manufacturer, the @acelracy
requirements specified in 8.2 (51.5 through 51.8) and the responsettime

requirements in 11.5 shall be met under the conditions spetified in| this
International Standard.

6) The expected service life of other expendable companents of the oXygen
monitor (e.g. batteries).

7) Instructions for pre-use checking and calibration

8) Operational details for oxygen monitor or ‘parts thereof which are marked
suitable for use in an MRI environment.

Power input

The requirements given in clause 7 of IEC 601-1:1988 apply.
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Section 2: Environmental conditions

2.1 Basic safety categories
The requirements given in clause 8 of [EC 601-1:1988 apply.
2.2 Removable protective means

Not used.

2.3 | Environmental conditions

The requirements given in clause 10 of IEC 601-1:1988 apply.
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Section 3: Protection against electric shock hazards
3.1 General
The requirements given in clause 13 of IEC 601-1:1988 apply.

3.2 Requirements related to classification

The requirements given in clause 14 of IEC 601-1:1988 apply.

3.3 [L[imitation of voltage and/or energy

The requirements given in clause 15 of IEC 601-1:1988 apply.

3.4 Enclosures and protective covers

The requirements given in clause 16 of IEC 601-1:1988 apply.

3.5 Beparation

The requirements given in clause 17 of IEC 601-1:1988@pply.

3.6 Protective earthing, functional earthing and potential equalization

The requirements given in clause 18 of IEC 601-1:1988 apply.

3.7 Continuous leakage currents and patient auxiliary currents

The requirements given in clause(19 of IEC 601-1:1988 apply, with the following
additions.

19.1 e) Add the followingitext:

The patient leakage.current shall be measured at the following positions:

- for nop-diverting oxygen monitors, at the oxygen sensor;

- for-diverting oxygen monitors, at the connection port of the sampling tube
3.8 |Dielectric’'strength

The requirements given in clause 20 of IEC 601-1:1988 apply.
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Section 4: Protection against mechanical hazards

4.1 Mechanical strength

The requirements given in clause 21 of IEC 601-1:1988 apply.

4.2 Moving parts

The requirements given in clause 22 of IEC 601-1:1988 apply.

4.3 |Surfaces, corners and edges

The requirements given in clause 23 of IEC 601-1:1988 apply.

4.4 [Stability in normal use

The requirements given in clause 24 of IEC 601-1:1988 apply.

4.5 (Expelled parts

The requirements given in clause 25 of IEC 601-1:1988 apply.

4.6 Vibration and noise

The requirements given in clause 26 of IEC' 601-1:1988 apply with the following
addition:

1) Vibration and noise shalltbe limited to non-hazardous levels.

4.7 Pneumatic and hydraulic power

Under consideration,

48| Suspended masses

The requirements given in clause 28 of IEC 601-1:1988 apply.
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Section 5: Protection against hazards from unwanted or excessive
radiation

5.1 X-radiation
The requirements given in clause 29 of IEC 601-1:1988 apply.

5.2 Alpha, beta, gamma, neutron radiation and other particle radiation
Under consideration.

5.3 Microwave radiation

Under consideration.

5.4 Light radiation (including lasers)

Under consideration.

5.5 |Infrared radiation

Under consideration.

5.6 Ultraviolet radiation

Under consideration.

5.7 [Acoustical energy (including ultrasonics)
Under consideration.

5.8 Electromagnetic compatibility

The requirements given in'clause 36 of IEC 601-1:1988 apply, with the following
addition:

36.1 The requirements given in [EC 601-1-2 apply.
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Section 6: Protection against hazards of ignition and flammable

6.1

6.2

6.3

6.4

6.5

10

anaesthetic mixtures
Locations and basic requirements

The requirements given in clause 37 of IEC 601-1:1988 apply, with the following
additions:

Anaesthetic agents which are ignited by the test in annex P of this International
Standard are classified as flammable anaesthetic agents.

Oxygen monitors specified for use with flammable anaesthetic agents $h3ll be
classified and marked as CATEGORY APG EQUIPMENT and shall comply with the
requirements of APG EQUIPMENT in IEC 601-1:1988.

NOTE: For example diethyl ether and cyclopropane are such flammable andesthetic agents and
halothane is a nonflammable anaesthetic agent.

Marking, accompanying documents

The requirements given in clause 38 of IEC 601-1:1988 apply.

Common requirements for category AP and category APG equipment
The requirements given in clause 39 of IEC 601-121988 apply.

Requirements and tests for category AP equipment, parts and components
thereof

The requirements given in clause 40 of IEC 601-1:1988 apply.

Requirements and tests for(category APG equipment, parts and components
thereof

The requirements given-in clause 41 of IEC 601-1:1988 apply.
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Section 7: Protection against excessive temperatures and other

71

7.2

7.3

7.4

1.5

7.6

1.7

7.8

safety hazards

Excessive temperatures
The requirements given in clause 42 of IEC 601-1:1988 apply.
Fire prevention

The requirements given in clause 43 of IEC 601-1:1988 apply, with the following
addition:

be subjected to conditions in which:

and
- an oxidant is present.

and single fault condition.

present. Compliance is checked by obsérving if ignition occurs under the
unfavourable combination of normal conditions with a single fault.

and disinfection
The requirements given iniclause 44 of IEC 601-1:1988 apply.

Pressure vessels and(parts subject to pressure

Not applicable.

Human errors

Not used.

Electrostatic charges

In order to reduce the risk to patients, other persons or the surroundings due t
ignitable material, under normal and single fault conditions, shall not, at the'same

- the temperature of the material is raised to its minimum ignition temperaty

The minimum ignition temperature is determined in accordafice with IEC 79-4 usin
oxidizing conditions present under normal and single fault conditions. Complia
checked by determining the temperature to which the)material is raised under n

If sparking can occur under normal or single fault conditions, the material subjec
the energy dissipation of the spark shall net ignite under the oxidizing cond

Overflow, spillage, leakage, humidity, ingress of liquids, cleaning, steriliz

b fire,
time,

re,

g the
hce is
prmal

ted to
itions
most

ation

Not used.

Materials in applied parts in contact with body of patient
Not used.

Interruption of power supply

The requirements given in clause 49 of IEC 601-1:1988 apply.

11
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8.1

8.2

12

Section 8: Accuracy of operating data and protection against
hazardous output

Accuracy of operating data
The requirements given in clause 50 of IEC 601-1:1988 apply.

Protection against hazardous output

The requirements given in clause 51 of [EC 601-1:1988 apply, with the following
additions:

51.5 Measurement accuracy
The difference between the mean oxygen reading and the oxygen level shall be within

+3 % (V/V) over the range specified in table 1. Compliance shall be checked by tHe test
given in 51.5.3.

51.5.1 Display range

The oxygen reading displayed on a digital display shall not be limited to 100 [%. If
digital displays are used, there shall be an indicationwhen the overrange value exceeds
99 (two-digit display) or 100 (three-digit display);\plus the monitor error. Compliance
shall be checked by the test given in 51.5.2.

51.5.2 Display range test method
Compliance shall be checked by simulating the appropriate out-of-range condition|.
51.5.3 Oxygen level test method

Oxygen readings are takeh.at a number of oxygen levels spanning the oxygen mpnitor
measurement range.

Test gases of a composition accuracy equal to or better than 1/5 of the tolerance of the
requirements stated in 51.5 as determined by gravimetric methods shall be used for
these tests,.-Alternative methods of certifying gas composition accuracy mpy be
substituted for the gravimetric method if the alternative method can be shown|to be
equivalentto or better than the gravimetric method.

51:5.3.1 Dry gas

The oxygen monitor shall be set up in accordance with the accompanying documents

and tested using the dry test gas mixtures given in table 1, under the conditions stated
in 1.4

Table 1 — Dry gas mixtures

Oxygen % (V/V)
(Balance nitrogen)

15
21
40
60
100
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51.5.3.2 Water-saturated gas

This requirement does not apply to oxygen monitors intended solely for use in dry gas
mixtures.

The oxygen monitor shall be set up in accordance with the accompanying documents.

Operate the monitor in accordance with the manufacturer’s instructions for a minimum
of 1 h using gas saturated at (37 £3) °C.

At the end of this period, perform an accuracy test using the gas mixtures given in table
2 (with a dry gas accuracy specified in 51.5.3) saturated at (37 +3) °C.

Table 2 — Water-saturated gas test mixtures

Oxygen % (V/W)
(Balance nitrogen)

15
21
40
60
100

Oxygen monitors shall maintain the accuracy required in 51.5 after readinds are
corrected for volumetric changes caused by humidity as specified in the accompgnying
documents.

51.6  Drift of measurement accuracy

The oxygen monitor shall meet/the requirements specified in 51.5 for a minimum|of 8 h
when used in accordance with the accompanying documents.

Compliance shall be checked by the test given in 51.6.1
51.6.1 Water-satorated gas

This requirement does not apply to oxygen monitors intended solely for use in dfy gas
mixtures;

Continue to operate the oxygen monitor as specified in 51.5.3.2, sampling for gas test
fijxtures in table 2 every 2 h for a minimum of 8 h.

51.6.2 Dry gas

If the oxygen monitor is tested by the method in 51.6.1, this subclause does not apply.
The oxygen monitor shall be set up in accordance with the accompanying documents
and using ambient conditions described in 51.5.3.1. Connect the oxygen monitor to a

supply of dry air at (23 + 2) °C.

Operate the monitor for a minimum of 1 h.

13
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At this time, perform an accuracy test using the dry gas method

Rl 4

and USII’Ig the test gas mixtures glven in tabie 1.

Continue to operate for a minimum of 8 h, repeating the accuracy test every 2 h.

wm
-
]
w

[3)]

1

14

1 San
L} w

Oxygen monitors shall either:

©1S0O

Q.
o}
I.D
1'D
(/2]
0
_.
(on
D
[oN
5
(53}
—
(52}
w
—

a) meet the requirements given in 51.5 following exposure of the sampling St to a

nominal positive pressure of 10 kPa (100 cmH,0) and a nominal negative press
1,6 kPa (15 cmH,O) for 5 s each for 20 cycies:

or

ire of

b) be marked with a warning "NOT FOR USE IN BREATHING SYSTEMS" and a similar

Amsmseemtom e o b -~ Tam P -2 Vi Ta T At mamd o [ Q o AR

vvariiny blld" dppceadar in I.IIC aclolnipatiyiily UUbUIIICIIlb \bUt‘a’ OECtION OI
Compliance shall be checked by the test given in 51.7.2.

51.7.2 Test for pressure effects

51.7.2.1 Principle

The accuracy of the oxygen monitor isdetermined after exposure of the sen
pressure cycling.

51.7.2.2 Procedure

Cycle the pressure at the sampling site between a positive pressure with resp
ambient of (10 + 1) kPa_[{100 + 10) cmH,0] and a negative pressure with resp

ambient of (1,56 + 0,2) kRa [(15 + 2) cmH,O] for not less than 5 s each. Repes:

procedure 20 times, then carry out the test for measurement accuracy using the d
method as described in 51.5.3.1 using the gases listed in table 1.

51.8 Alarms

51.8.1 _‘Alarm annunciation shall comply with the requirements of ISO 9703-1 an

9703-2.

51.8.2 The set points of adjustable alarms shall be indicated continuously
operator demand.

sor to

ect to
ect to
t this

(Y gas

d ISO

or on

51.8.3 If a means of temporarily silencing the auditory alarm(s) is provided, this

silencing shall not exceed 120 s.

51.8.4 If provided, a remote alarm extension shall be arranged so that a failure
remote circuit will not affect the correct functioning of the local alarm.

in the

51.8.5 The oxygen monitor shall have a low-oxygen alarm set point. The low-oxygen
alarm set point shall not have a default setting lower than 18 %. If, by special provision,
the low-oxygen alarm set point can be set below 18 % (V/V), there shall be a separate

continuous visual indication when the monitor is so set.

51.8.6 The low- and high-oxygen alarms shall activate for:
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a) low-oxygen alarm: oxygen readings less than or equal to the low-oxygen alarm set
nint

Uit

'EJ

b) high-oxygen alarm (if provided): oxygen readings greater than or equal to the high-
oxygen alarm set point.

A low-oxygen alarm shall cause at least a medium-priority annunciation. A high-
oxygen alarm (if provided) shall cause at least a medium-priority annunciation.

51.8.7 i operator, means shail be provided
ettin

NNTE: Dravantinn nf unintantional chanas mav ha achisvad by a dalibarata saniionca of o5 or
SV ange may oo y G P

actions, a recess or guard over the control.

51.8.8 Compliance shali be checked by inspection and by simuiation of\the alarm
conditions in accordance with the accompanying documents.

51.9 Function and position of controls

hoaddaes -

nt AnmAE A
ate oaue y CUNUItV
r

which va signal
eturn from the chéck or test position.

Is wh lid
hall automatically
Calibration controls shall include means to prevent an inadvertent change|from
the intended position.

15
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Section 9 - Abnormal operation and fault conditions;
environmental tests

9.1 Abnormal operation and fault conditions
The requirements given in clause 52 of IEC 601-1:1988 apply.
9.2 Environmental tests

The requirements given in clause 53 of IEC 601-1:1988 apply

16
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10.1

10.2

10.3

10.4

10.5

10.6

Section 10 - Constructional requirements

General

The requirements given in clause 54 of IEC 601-1:1988 apply.

Enclosures and covers
Not used.

Components and general assembly

Mains parts, components and layout

Protective earthing — Terminals and connections

Construction and layout

The requirements given in clause 56 of [EC 601-1:1988 apply.

The requirements given in clause 57 of IEC 601-1:1988 apply.

The requirements given in clause 58 of IEC 601-1:1988 apply.

The requirements given in clause 59 of IEC 601-1:1988 apply.

ISO 7767:1997(E)
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Section 11 - Additional requirements

11.1 Interfering gas and vapour effects
11.1.1 Interference with measurement accuracy
Oxygen monitors shall either:

a) have not more than 2 % (V/V) oxygen interference with measurement accuracy in the
presence of any of the gases or vapours at the ievels listed in table 3, or

b) if the body of the oxygen monitor is marked "Not for use with inhalation agepts" or
equivalent, the oxygen monitor shall not have more than 2 % (V/V) oxygen ‘interference
with measurement accuracy in the presence of helium or carbon dioxide. at the| levels
listed in table 3. If the oxygen interference is greater than 1 % (V/V) tHis shall be|stated
in the accompanying documents.

Conjpliance shall be checked by the test given in 11.1.2.

Table 3 — Inhalation anaesthetics and other interfering gases and vapours

Gas or vapour ievel
(Balance: mixture of 30 % O,/70 %'N,O, except where noted)

Helium 50 %, balance O,

Carbon dioxide 5%

Nitrous oxide (N,0) 80 %, balance O,

Halothane 4%

Enflurane 5%

Isoflurane 5%

Sevoflurane 5 %

Desflurane 15 %

Nitric oxide (NO) 50 ppm in a balance of
30 % 0O, /70 % N, (see NOTE

Diethyl ether 20 % (APG only)

NOTE: The NO.and O, components of the mixture must be introduced in such a manngr as to
minimize the-formation of NO, at the measuring point.

11.1.2 Compliance tests

11.11.2.1, Principle

d es and
vapours given in table 3.

11.1.2.2 Test gases

Use dry premixtures of 30% oxygen and 70% nitrous oxide and the interfering gas or vapour at
the level given in table 3, the oxygen levels being known to within + 0,6 % (V/V).

11.1.2.3 Procedure
Carry out the test described in 51.5.3.1 with the following modification:

Expose the sensing area to the test gas for a continuous period of 2 h, ensuring that both the
oxygen monitor and the oxygen sensor are maintained in the same condition during the whole
period. Repeat the procedure for each applicable mixture given in table 3.
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11.1.2.4 Expression of results

Correct the oxygen readings for changes in barometric pressure, if the errors due to this effect
equal or exceed + 0,1 % (V/V) oxygen, and report the corrected readings.

11.2 Contamination of breathing systems

In a diverting oxygen monitor, means shall be provided to prevent contamination of the
breathing system.

11.3 Gas leakage and sampling loss

11.3.1| Requirement: the rate of leakage of a non-diverting oxygen monitor shalfyndt be
greater than 20 mi/min.

NOTE:| This requirement ensures that, when fitted to a breathing system, the rate'6f leakage| at a
continyious pressure of 3 kPa (30 cmH,0) does not increase by more than 20 mi/min.

Compliance shall be checked by the test given in 11.3.2.2. The accufacy shall be testdd as
descriped in 11.3.1.1 and 11.3.1.2.

11.3.1]1 Apparatus: a pressure gauge having an accuracy within'+ 0,3 kPa and a flowmeter
having an accuracy with + 2 ml/min shall be used.

11.3.1f2 Procedure: assemble the oxygen monitor so that the oxygen sensor is installed in a
dimensionally suitable port of a test apparatus containing an inlet fitting to which a test gas
and ;lr flowmeter are attached. Connect the pressure gauge to a third port of the| test
apparatus. Slowly open the flowmeter to raise the pressure in the test apparatus to 3 kPa.
Determine the flowrate necessary to maintain-this pressure. This leakage flow shall He as
specified in 11.3.1.

11.3.2| Requirement: the rate at which a diverting oxygen monitor withdraws gas frgm a
breathing system (the gas diversion. rate) shall not exceed 1,15 times the value stated in the
acconlpanying documents.

Compliance shall be checked by'the test described in 11.3.2.1 to 11.3.2.4.

11.3.2]1 Principle: measurement of the rate at which a diverting (intermittent) oxygen mopitor
withdtaws gas from a-simulated breathing system.

11.3.2{2 Test gas; pressurized air at room temperature.

11.3.2]3 Apparatus:

1) presstre-gauge-havingan-aceduracy-within=0.3kPa:

2) flowmeter having an accuracy to within + 2 % of the rate at which the oxygen monitor
withdraws gas from the breathing system as stated in the accompanying documents;

3) exhaust port, to collect or route the diverted gas from the oxygen monitor, which is
incompatible with the inlet port of the oxygen monitor.

11.3.2.4 Procedure: assemble the apparatus as described in 11.3.3.3. Adjust the pressurized
air source to 3 kPa and monitor the flowmeter reading for 1 min.
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11.4 Connections

If an oxygen sensor is intended to be connected to the breathing system through a T-piece, the
breathing system connection ports of the T-piece shall be 15 mm and/or 22 mm conical
connectors in accordance with 1ISO-5356-1 or ISO 5356-2.

If the oxygen sensor is mounted directly into the T-piece, the oxygen sensor connection port of
the T-piece shall not be interchangeable with the breathing system connection ports of the T-
piece.

The sampling gas and outlet ports of a sampling oxygen monitor shall not be interchangeable
with[The breathing system connection port or with the oXygen Sensor connection port.

11.5 Response time
11.5|1 Requirement

The|response time shall not be greater than 1,15 times the value stated in the accomppnying
docliments.

Compliance shall be checked by the test described in 11.5.2.

11.5|2 Test method

11.5{2.1 Principle: measurement of the time taken for the oxygen monitor to resppnd to
chamges in oxygen level at the sensing area.

11.512.2 Test gases: two mixtures of oxygen and nitrogen that contain levels of oxygen equal
to 9b % to 100 % of the full-scale oxygen reading and between 20 % and 25 % of the fu|l-scale
oxygen reading indicated on the oxygen monitor.

NOTIE: If a reading of 21 % (V/V) oxygen lies within the required range, room air or compressed pir may
be uged as the test gas mixture.

11.8.2.3 Procedure: Hold theé ambient temperature of the oxygen monitor and the tempegrature
of the test gas mixtures delivered to the sensing area constant to within + 1 °C of a npminal
valye within the operating.temperature range specified in the accompanying documents,

NOTIE: The test gas mixture need not be at ambient temperature.

Caliprate the-@xygen monitor at its full-scale reading as described in the accomplanying
dociments:

Deli ure. Ensdre that

geR-rReRitor is at

er the test gas mixture to the sensing area at ambient barometric press

Expose the sensing area to a test gas mixture with an oxygen level concentration of 95 % to 100
% of the full-scale oxygen reading. After a period of at least three times the response time as
stated in the accompanying documents, record the oxygen reading indicated by the oxygen
monitor (R,). Expose the sensing area to a test gas mixture with an oxygen level concentration
of 20% to 25% of the full-scale oxygen reading. After a period of at least three times the
response time as stated in the accompanying documents, record the oxygen reading indicated
by the oxygen monitor (R,). With the oxygen monitor measuring R,, re-expose the sensing area
to the 95% to 100% full-scale oxygen reading test gas mixture. Measure the interval from the
time at which the oxygen reading is 10% of the change above the initial reading (R,) to the time
at which the oxygen reading is 90% of the change above the initial oxygen reading that is,
when the oxygen reading (R,) is:
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R,=R,+(0,91R,-R)
R,=R,+(0,1[R,- R}

Finally, with the oxygen monitor measuring R,, re-expose the sensing area to the 20 % to 25 %
full-scale oxygen reading test gas mixture. Measure the interval from the time at which the
oxygen reading is 10 % of the change below the initial reading (R,), to the time at which the
oxygen reading is 90 % of the change below the initial oxygen reading, that is, when the
oxygen reading (R,) is:

R, =R,-(0,91R,- R}
R,=R,-(0,11R,- R))

11.5.2/4 Expression of results: report as the response time the times taken to reach the, R| and
R, readlings.

NOTE [I: See also the requirements of 2.3, 4.1 and 7.3.

NOTE p: The reported response time is the slowest that occurs when any one of‘the above-refer¢nced
conditions is varied over its full range.
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Annexes

Annexes A to M of IEC 601-1:1988 apply.
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Annex N
(normative)

Test for nonflammability of anaesthetic agents

N.1 General

Tests of anaesthetic agents which, according to 37.9 of this International Standard, shall be

regarded as nonflammable anaesthetic agents and to which the requirements of Section

6 of

IEC 60ft=tdomotapply are givermrmP-amdP:2:
N.2 S$park ignition tests

Spark|ignition tests shall be carried out with the most ignitable concentration ofthe anaest

hetic

agent mixed with the gases oxygen and/or nitrous oxide in which the anaesthetic agent is more

ignitable using the test apparatus described in Appendix F of IEC 601-1:1988;yand in IEC 79-B.

With gn ignition probability of less than 107, ignition shall not occur:

. in a resistive circuit at a d.c. voltage of 20 V with a currefit)of 1,0 A and at a d.c. vo|tage
of 100 V with a current of 0, 15 A;

. in an inductive circuit at a d.c. current of 200 mA with-an inductance of 10 mH and at a
d.c. current of 60 mA with an inductance of 1000 mH;

. in a capacitive circuit at a d.c. voltage of 100 \with a capacitance of 1 pyF and at 3 d.c.

voltage of 20 V with a capacitance of 20 pF.
The mleasuring circuits are illustrated in figures 29 and 31 of IEC 601-1:1988.

N.3 Burface temperature ignition tests

Deterinination of the ignition temperature shall be carried out with apparatus and procedqures

based|on IEC 79-4, with the following additional requirements.

. Fill the test vessel witha mixture of oxygen and nitrous oxide in different proportio
successive tests, and
. cover the véssel with a lid which prevents diffusion but lifts easily if an explq

occurs.

The ignition temperature shall not be less than 300 °C.

ns in

sion
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This annex provides a concise rationale for the important requirements and, where necessary,
the test methods, of this International Standard and is intended for those who are familiar with
the subject of the International Standard but who have not participated in its development. An
undeTstanding of the Teasors for tie TTaiT TeEquiTenTents 15 consideredto be essential for its
proper application. Furthermore, as clinical practice and technology change, it is believied that
a rptionale for the present requirements will facilitate any revision of the, ‘specification
necgssitated by those developments. The clauses in this annex have been’ numbgred to
corfespond to the clauses in the main body of this International Standard tg ‘which they refer.

AL

hel numbering is, therefore, not consecutive.
1.1| Scope

There exists a great variety of devices for the measurement’ ,of oxygen level. The|l scope
excludes devices used in laboratory research applications. Devices used in these applications
are [often experimental or intended primarily for nonmedicaldse.

Imposition of the requirements of this International Standard on devices used for ré¢search
might unduly limit development of beneficial new techniques or devices.

It if expected that some devices that are not intended for clinical applications may evgntually
becbme used in the clinical environment. They would then be subject to the provisiong of this
Intgrnational Standard if, for instance, the' manufacturer suggested (for example, through
adVlertising) applications that fall within-the scope of this International Standard.

1.3 | Definitions

1.3/1 The distinction between/the terms "alarm", "alarm system" and "alarm set-point" are
important because they tend’to be used imprecisely and somewhat interchangeably. Alarm is
used in this Internatiopal-Standard only to refer to the high priority signal that occurs when the
oxylgen reading crogsesthe alarm set-point. The alarm set-point value is the oxygen regding at
which the alarm {imit control or display indicates the alarm will activate. The alarm [system
comprises all ofithe preceding elements. The alarm set-point definition implies that the alarm
set{point valuetneed not be continuously displayed, but is capable of being readily displayed.

1.3/6 The'term "display” is used to denote any device which visually conveys inform3tion to
the|aperator. The term "visual indicator" is used to denote only those displays which present
an mdtcatiomof-aconditiom,suchrason ttamptHumimated)yoroff ttamp ot itturminated):

1.3.13 The term "oxygen level" was deliberately chosen and defined to allow oxygen readings
in any accepted units, such as partial pressure or percent by volume. Oxygen level refers to the
actual concentration of oxygen in a gas mixture.

NOTE: Most oxygen monitors operate according to the partial pressure of oxygen present. Since, in
medical applications, the gases measured are mixed by known volumes, it is normal practice to graduate
monitor scales in percent (by volume) oxygen.

1.3.15 The term "oxygen reading” refers to the measured concentration of oxygen in the gas
mixture. The oxygen reading will, in general, be different from the oxygen level. The
magnitude of this difference will be the sum of the error (that is, the accuracy) of the monitor
and the error (again, the accuracy) of the reference method by which the gas mixture oxygen
level was analyzed (for example, gas chromatography).
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