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	TEST REPORT

IEC 60601-1-8 : Medical electrical equipment 

General requirements for safety – For collateral standard: General requirements, tests and guidance for alarm systems in medical electrical equipment and medical electrical systems

	Manufacturer’s name
:
	

	Address
:
	


	Test specification:
	

	Standard
:
	IEC 60601-1- 8: 2006

	Test item description
:
	

	Model/Type reference
:
	

	Possible test case verdicts:
	

	- test case does not apply to the test object
:
	N/A

	- test object does meet the requirement
:
	Pass(P)

	- test object does not meet the requirement
:
	Fail(F)


	Clause
	Requirement + Test
	Result - Remark
	P/F/NA

	6
	identification, marking and documents
	

	4
	If the manufacturer chooses as a means of risk control to have the me equipment or me system notify the operator that a hazardous situation can exist, then the me equipment or me system shall include an alarm system complying with this collateral standard for that purpose. See also 12.3 of the general standard.
	
	

	5.2
	accompanying documents meet requirements listed in Table B.2
	
	

	5.2.1
	The instructions for use provide and indicate the following:

- an overview of the alarm system, including a listing and description of every possible alarm condition and a summary of how it is determined
	
	

	
	- any delay inherent in the determination of an alarm condition
	
	

	
	- the operator’s position, and how and when to verify the functionality of the alarm system
	
	

	
	The instructions for use caution against setting alarm limits to extreme values that can render the alarm system useless
	
	

	
	The instructions for use meet the requirements listed in Table BB.3
	
	

	5.2.2
	The technical description meets the requirements listed in Table B.4
	
	

	201
	alarm systems
	

	6.1.
	The alarm signals and conditions are grouped into physiological alarm conditions, technical alarm conditions or other alarm conditions these shall be disclosed in the IFU.
	
	

	6.1.2
	Alarm conditions are assigned to one or more of the following priorities: high priority, medium priority or low priority
	
	

	
	The assignment of priorities is part of the risk management process (given in ISO 14971) and is based on Table 201
	
	

	
	The instructions for use disclose the priority of each alarm condition
	
	

	6.2
	An intelligent alarm system is provided and the instructions for use include an overview of how the alarm system:
	
	

	
	a) determines an alarm condition on the basis of time, weightings, multiple variables, or other advance processing
	
	

	
	b) generates alarm signals for two or more alarm conditions of equal priority
	
	

	
	c) changes the previously-assigned priority or relative prioritization of a particular alarm condition
	
	

	
	d) changes the alarm signal generation delay or alarm condition delay
	
	

	
	e) changes the characteristics of the generated alarm signals
	
	

	6.3.1
	Each alarm condition causes the generation of visual alarm signals
	
	

	
	Risk assessment indicates that the intended use environment requires additional alarm signals 
	
	

	6.3.2.1
	Alarm systems generate visual alarm signals to indicate the presence of alarm conditions, their priority and each specific alarm condition
	
	

	6.3.2.2
	Visual indicators provided to the operator to identify the equipment or part of the equipment that requires operator response or awareness
	
	

	
	a) at least one visual alarm signal indicates the priority of the highest priority alarm condition
	
	

	
	b) at least one visual alarm signal can be perceived correctly at a distance of 4 m from the alarm system
	
	

	
	The alarm indicator lights or graphical simulations of an indicator lights comply with the colour and flashing requirements given in Table 202
	
	

	
	At least one visual alarm signal is provided that identifies the specific alarm condition and its priority.
	
	

	
	The signal is perceived correctly at a distance of 1 m from the equipment or part of the equipment or from the operator’s position
	
	

	
	The visual indication is text  beside an indicator light or on a display
	
	

	
	The presence of an alarm condition visually indicated with symbol IEC 60417-5307
	
	

	
	The priority is indicated by the addition of one, two or three optional elements
	
	

	
	When multiple alarm conditions occur at the same time, each individual alarm condition is visually indicated, either automatically or by operator action
	
	

	
	An intelligent alarm system is provided that prevents a lower internal rank alarm condition from generating alarm signals when a higher internal rank alarm condition is generating or has recently generated alarm signals
	
	

	
	Visual information signals are correctly perceived as different from visual alarm signals at a distance of 1 m from the alarm system or from the operator’s position
	
	

	6.3.3.1
	The alarm system provided with auditory alarm signals has at least one set of alarm signals that:

a) is priority encoded and meets the requirements of Table 203 and 204; or
	
	

	
	b) is generated by means of different technology and is validated
	
	

	
	The alarm system is additionally provided with other sets of auditory alarm signals, and the following apply: 

c) auditory alarm signals are priority encoded;
	
	

	
	d) high priority auditory alarm signals of a particular set of alarm signals convey a higher level of urgency than the medium or low priority alarm signals and information signals of that alarm signal set;
	
	

	
	e) medium priority auditory alarm signals of a particular set of alarm signals convey a higher level of urgency than the low priority alarm signals and information signals of that alarm signal set;
	
	

	
	f) auditory alarm signals validated by clinical or simulated clinical usability testing
	
	

	
	g) means provided to store a set of auditory alarm signals in the default alarm preset
	
	

	
	h) means provided to store a set of auditory alarm signals in any alarm preset
	
	

	
	All melodies preclude the possibility of confusion with the auditory alarm signals of Table 203, Table 204 and Annex EEE
	
	

	
	Means are provided for the user to prevent the operator from unauthorized access to changing the auditory alarm signal set in use
	
	

	6.3.3.2
	The measured auditory alarm signal sound pressure range is disclosed in the instructions for use
	
	

	
	The sound pressure level of medium priority alarm signals does not exceed that of high priority alarm signals
	See appended table 6.3.3.2
	

	
	The sound pressure level of low priority alarm signals does not exceed that of medium priority alarm signals
	See appended table 6.3.3.2
	

	
	Auditory information signals are provided and they are distinguishable from those of auditory alarm signals and their characteristics are disclosed in the instructions for use
	
	

	6.3.4.1
	The sum of the maximum alarm condition delay plus the maximum alarm signal generation delay is greater than 10 s, and the statistics of each distribution or statistics of the distribution of the sum are disclosed in the instructions for use
	
	

	
	The sum of the mean alarm condition delay plus the mean alarm signal generation delay is greater than 5 s, and each delay or their sum is disclosed in the instructions for use
	
	

	201.4.2
	The alarm system provided with a means to send or receive alarm conditions in a distributed alarm system, and the instruction for use disclose:

a) the delay time from the onset of the alarm condition to the point that the representation of the alarm condition leaves the signal output part; and
	
	

	
	b) the maximum remote alarm signal generation delay or the time to determine the generation of the technical alarm condition
	
	

	
	If an ALARM SYSTEM is provided with a means to send or receive ALARM CONDITIONS in a

DISTRIBUTED ALARM SYSTEM:
	
	

	
	a) the delay time from the onset of the ALARM CONDITION to the point that the representation

of the ALARM CONDITION leaves the SIGNAL INPUT/OUTPUT PART shall be disclosed in the

instructions for use
	
	

	
	b) the maximum remote ALARM SIGNAL GENERATION DELAY or the time to determine the

generation of the TECHNICAL ALARM CONDITION (see 6.11.2.2) shall be disclosed in the

instructions for use.
	
	

	
	For a DISTRIBUTED ALARM SYSTEM, the ALARM SIGNAL GENERATION DELAY may be measured and

reported, as applicable:
	
	

	
	c) from the onset of the ALARM CONDITION
	
	

	
	d) from the time of the local ALARM SIGNAL generation;
	
	

	
	e) to or from the point that the presentation of the ALARM CONDITION leaves the SIGNAL INPUT/OUTPUT PART;
	
	

	
	f) to or from the point that the presentation of the ALARM CONDITION arrives at the SIGNAL
	
	

	
	g) to the time of the remote ALARM SIGNAL generation.
	
	

	6.5.1
	alarm presets use mechanical adjustments are exempt from clause 6.5
	
	

	
	Alarm presets meeting the following are exempt from the requirements of clause 6.5:

a) can only retain current ALARM SETTINGS, and

b) does not otherwise provide ALARM PRESETS, and

c) displays each adjustable ALARM SETTINGS continuously.
	
	

	
	The instructions for use contain a warning statement to the effect that a potential hazard can exist if different alarm presets are used for the same or similar equipment in any single area
	
	

	6.5.2
	The alarm system is provided with at least one manufacturer-configured alarm preset
	
	

	
	The alarm limits and a summary of any algorithms used in any manufacturer-configured alarm presets are disclosed in the instructions for use
	
	

	6.5.3.1
	The alarm system can store only one alarm preset
a) means are provided to prevent the operator from saving changes to this alarm preset; and 
	
	

	
	b) means are provided to the user to restore the alarm preset to its manufacturer-configured state
	
	

	6.5.3.2
	The alarm system provides means to store or activate one or more user-configured or operator-configured alarm presets in addition to any manufacturer-configured alarm presets
	
	

	
	a) means are provided for the operator to choose between the available alarm presets
	
	

	
	b) means are provided for the operator to readily identify which alarm preset is in use;
	
	

	
	c) the instructions for use contain a warning statement to the effect that the operator should check that the current alarm preset is appropriate prior to use on each patient;
	
	

	
	d) the means for configuration and storage of alarm presets is disclosed in the accompanying documents;
	
	

	
	e) means are provided to prevent the operator from saving changes to any user-configured or manufacturer-configured alarm preset. Saving changes to any user-configured or manufacturer-configured alarm preset is restricted to the user;
	
	

	
	f) means are provided to prevent the operator from saving changes to alarm presets that were stored by any other operator; and
	
	

	
	g) the alarm system stores the current alarm settings for later recall
	
	

	6.5.4.1
	The default alarm preset can be set to values that differ from the manufacturer-configured values:
	
	

	
	a) means are provided to prevent any operator from storing changes to the default alarm preset. Storing changes to the default alarm preset is restricted to the user; and
	
	

	
	b) means are provided to the user to restore the default alarm preset to its manufacturer-configured values
	
	

	6.5.4.2
	Whenever:

a) the OPERATOR switches the ALARM SYSTEM on after an interval specified by the

MANUFACTURER as being longer than might be considered unintentional; or

b) the ALARM SYSTEM is enabled; or

c) the OPERATOR indicates to the ALARM SYSTEM, preferably through an “admit new PATIENT” function, that a different PATIENT has been connected to the ALARM SYSTEM; or 

d) power is restored to the ALARM SYSTEM after it has experienced a total loss of power (SUPPLY MAINS and/or INTERNAL ELECTRICAL POWER SOURCE) beyond the time that it automatically restores the ALARM SETTINGS (see 6.5.5);

The following requirements must be met:
	
	

	
	e) the DEFAULT ALARM PRESET shall be automatically selected; or
	
	

	
	f) means shall be provided for the OPERATOR to select an ALARM PRESET; or
	
	

	
	g) means may be provided for the OPERATOR to select the retained ALARM SETTINGS from the
	
	

	6.5.5
	alarm settings are restored automatically after power is interrupted for less than or equal to 30 s
	
	

	
	The instructions for use indicate that the alarm settings prior to a power loss get restored automatically when the power interruption is less than or equal to 30 s
	
	

	6.6.1
	Type of alarm limit adjustment (non-adjustable, adjustable, algorythem)
	
	

	6.6.2.1
	Operator-adjustable alarm limit is provided, and the alarm limit is indicated continuously or by operator action
	
	

	6.6.2.2
	The alarm limit is automatically set to ranges or percentages above or below the following value or setting
:
	
	

	
	The alarm limit value is indicated continuously or by operator action, unless:
	
	

	
	d) this alarm limit is obvious from the associated control setting and the behavior is described in the instructions for use; or
	
	

	
	e) this alarm limit is determined by an intelligent alarm system
	
	

	6.6.2.3
	During adjustment of any alarm limit or alarm preset, the alarm system continues to operate normally
	
	

	6.7
	Means of restricting access to changing or to the storage of changes in alarm limits are described in the technical description
	
	

	6.8.1
	Means are provided for the operator to inactivate the auditory, or the visual and auditory, generation of alarm signals
	
	

	
	The inactivation of the generation of alarm signals is indefinite (off) or timed (paused)
	
	

	
	Flashing visual alarm signals (201.3.2.2) get inactivated by audio paused or audio off
	
	

	
	When an alarm signal inactivation applies to an individual alarm condition or a group of alarm conditions, the generation of alarm signals from other alarm conditions is unaffected
	
	

	6.8.2
	The alarm system is provided with a reminder signal, and the requirements a), b), c) and d) apply
	
	

	
	a) the nature of the reminder signal and the internals between reminder signals are disclosed in the instructions for use; and
	
	

	
	b) the user is provided with a means to disable the reminder signal; and
	
	

	
	 the user is provided with a means (not accessible to others) to allow an authorized operator to disable the reminder signal in a particular situation; and
	
	

	
	the maximum interval of an adjustable reminder signal 
	
	

	6.8.3
	Risk assessment of the intended use environment of alarm system supports provision of global alarm off or audio off 
	
	

	
	A global alarm off or audio off is provided along with requirements in e) and f)
	
	

	
	a) a reminder signal; and
	
	

	
	b) means for the user to disable any global alarm off or audio off
	
	

	6.8.4
	Means provided for operator to terminate any alarm signal inactivation state.
	
	

	6.8.3
	The alarm signal inactivation states audio paused, alarm paused, audio off and alarm off are visually indicated (marked) with the appropriate symbol
	
	

	
	The means of control used to enter one of the alarm signal inactivation states is marked with a symbol referenced in Table 205 and initiate the associated inactivation state 
	
	

	
	The duration of audio paused or alarm paused is disclosed in the instructions for use
	
	

	
	The audio paused or alarm pause interval is operator adjustable and means to adjust the maximum interval is only provided to the user
	
	

	
	Means are provided for the operator to adjust the audio paused or alarm paused interval up to the maximum interval
	
	

	6.8.4
	A means is provided for the OPERATOR to terminate any ALARM SIGNAL inactivation state. An ALARM SIGNAL inactivation state may terminate automatically, when the ALARM CONDITION that was generating an ALARM SIGNAL when this state was entered, ceases
	
	

	6.8.5
	The means of alarm reset are marked with symbol IEC 60417-5309 (DB-2002-10) of Table 5
	
	

	
	If the AUDIO PAUSED or ALARM PAUSED interval is OPERATOR adjustable, means to adjust the maximum interval shall only be provided to the purchaser
	
	

	6.10
	A non-latching alarm signal automatically ceases being generated when its triggering event no longer exists
	
	

	
	A latching alarm signal continues to be generated after its triggering event no longer exists
	
	

	
	The alarm system consists of a mixture of latching alarm signals and non-latching alarm signals
	
	

	
	When the alarm condition is of short duration, a medium priority auditory alarm signal completes at least one full burst and a high priority auditory alarm signal completes one half of one full burst
	
	

	
	Auditory alarm signals cease being generated when:
	
	

	
	a) an operator has initiated the audio paused, audio off, alarm paused or alarm off state; or
	
	

	
	b) an operator has alarm reset the alarm condition
	
	

	
	Means are provided to prevent the operators from selecting between latching and non-latching alarm signals
	
	

	
	The selection between latching and non-latching alarm signals is restricted to the user
	
	

	6.11.1
	The details necessary for the use of a distributed alarm system are disclosed in the technical description
	
	

	
	The alarm system sends and receives data, including the indication of information signals and alarm conditions, to or from other parts of the distributed alarm system
	
	

	
	The distributed alarm system is located outside of the patient environment
	
	

	
	Part(s) of the distributed alarm system are located outside of the patient environment
	
	

	
	Data are transmitted between different parts of the distributed alarm system by wire, by telemetry or by other means
	
	

	6.11.2.1
	In the distributed alarm system, means are provided to identify the source of the remote alarm condition at every site of the alarm signal generation
	
	

	6.11.2.2
	The distributed alarm system is designed so that a communications failure or failure in any remote part of the distributed alarm system:

a) does not adversely affect any part of the distributed alarm system other than the loss of the loss of the distributed functionality; and
	
	

	
	b) creates a technical alarm condition in any affected parts of the distributed alarm system that can generate alarm signals, or the distributed alarm system is marked with a warning to the effect that it is not relied upon for receipt of alarm signals
	
	

	6.12
	The alarm system is provided with a log of the occurrence of alarm conditions
	
	

	
	a) the alarm system logs the occurrence and identity of high priority alarm conditions
	
	

	
	b) the manufacturer discloses in the instructions for use whether the log is maintained when the alarm system is powered down; and
	
	

	
	c) the manufacturer discloses in the instructions for use what happens to the contents of the log after the alarm system has experienced a total loss of power for a finite duration
	
	


	201.3.3.2
	TABLE: measurements of volume of auditory alarm signals and information signals
	

	Location of the microphone…………………………....:
	
	

	alarm condition (1)
	Measured sound pressure level (dB)
	A-weighted background level (2) (dB)
	Remarks

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	Supplementary information:

(1) Including high, medium and low priority alarm conditions.

(2) Including any information signal or extraneous noise




STRATEGIC DEVICE COMPLIANCE SERVICES


Global Safety, Regulatory and Standards Compliance Services





�





Commission Electrotechnique Internationale


International Electrotechnical Commission


Secretary IEC/SC 62D








IEC 60601-1-8
Page 12 of 13

