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	This exercise has been given to provide experience in using the standard BS EN 60601-1:2006, and does not form part of the assessment of this module.


INSTRUCTIONS:

To complete this MCQ you will need to consult the standard BS EN 60601-1:2006 Medical Electrical Equipment Part 1: General requirements for basic safety and essential performance.

A UCL-licensed pdf copy of this document can be downloaded from the British Standards Online website: https://bsol.bsigroup.com/en/BsolHomePage/ using a UCL computer and UCL account.
Please do not print this document as it is nearly 400 pages long! Think of the financial and environmental costs.

In order to complete this MCQ you will in fact find it easier to search electronically using appropriately chosen keywords.

Choose the most appropriate answers from the selection given. For some questions there may be more than one correct answer.

Write the letter(s) you select in the empty box under the word ”Answer”.

You may add “keywords”, “clause, table or figure” numbers and “comments” in the other empty boxes to provide “evidence” of the validity of your answer (particularly useful if there is any dispute regarding the correct answers!)

You should also enter your letter selections in the summary of answers table at the beginning of this document. 
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	1.
	APPLIED PART:

	
	According to BS EN 60601-1:2006, the APPLIED PART is a part of ME EQUIPMENT that in NORMAL USE:

	
	a
	Necessarily comes into physical contact with the PATIENT for ME EQUIPMENT or an ME SYSTEM to perform its function.

	
	b
	Can be brought into contact with the PATIENT or OPERATOR.

	
	c
	Needs to be touched by the PATIENT or OPERATOR.

	
	d
	Must not be touched by the OPERATOR

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	2.
	MAINS PART:

	
	The definition of the MAINS PART includes the following:

	
	a
	Electrical circuit that is intended to be connected to the SUPPLY MAINS.

	
	b
	The MAINS PART includes all conductive parts that are not separated from the SUPPLY MAINS by at least one MEANS OF PROTECTION.

	
	c
	The PROTECTIVE EARTH CONDUCTOR is regarded as a part of the MAINS PART.

	
	d
	The PROTECTIVE EARTH CONDUCTOR is not regarded as a part of the MAINS PART.

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	3.
	CATEGORY APG EQUIPMENT:

	
	A rating for ME EQUIPMENT or an ME EQUIPMENT part complying with specified requirements on construction, marking and documentation in order to avoid sources of ignition in a FLAMMABLE ANAESTHETIC MIXTURE with:

	
	a
	Air

	
	b
	Oxygen

	
	c
	Nitrogen

	
	d
	Nitrous oxide

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	4.
	CLASS I EQUIPMENT:

	
	EQUIPMENT in which protection against electric shock does not rely on BASIC INSULATION only, but also relies on:

	
	a
	A protective earth conductor

	
	b
	A functional earth conductor

	
	c
	DOUBLE INSULATION

	
	d
	REINFORCED INSULATION

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	5.
	CLASS II EQUIPMENT:

	
	EQUIPMENT in which protection against electric shock does not rely on BASIC INSULATION only, but also relies on:

	
	a
	A protective earth conductor

	
	b
	A functional earth conductor

	
	c
	DOUBLE INSULATION

	
	d
	REINFORCED INSULATION

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	6.
	TYPE B APPLIED PART:

	
	APPLIED PART complying with the specified requirements of this standard to provide protection against electric shock, particularly regarding:

	
	a
	Allowable PATIENT LEAKAGE CURRENT

	
	b
	Allowable PATIENT AUXILIARY CURRENT

	
	c
	Insulation method

	
	d
	Not suitable for DIRECT CARDIAC APPLICATION

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	7.
	TYPE BF APPLIED PART:

	
	APPLIED PART which:

	
	a
	Provides a higher degree of protection against electric shock than TYPE B APPLIED PARTS

	
	b
	Is an F-TYPE APPLIED PART

	
	c
	Insulation method

	
	d
	Not suitable for DIRECT CARDIAC APPLICATION

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	8.
	TYPE CF APPLIED PART:

	
	APPLIED PART which:

	
	a
	Provides a higher degree of protection against electric shock than TYPE BF APPLIED PARTS

	
	b
	Is an F-TYPE APPLIED PART

	
	c
	Insulation method

	
	d
	Is intended for direct cardiac connection only

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	9.
	TYPE OF APPLIED PART:

	
	What is the APPLIED PART for an MRI scanner?

	
	a
	The RF coil.

	
	b
	The gradient coil.

	
	c
	The table which supports the patient.

	
	d
	There isn’t one.

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	10.
	LEAKAGE CURRENT:

	
	The definition of LEAKAGE CURRENT includes the following:

	
	a
	Current that is functional

	
	b
	Current that is not functional

	
	c
	Current that flows when the EQUIPMENT is malfunctioning

	
	d
	PATIENT AUXILIARY CURRENT

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	11.
	

	
	Leakage currents can arise due to the following:

(Note this is probably not described in BS EN 60601-1:2006)

	
	a
	Inductors in mains-inlet filters

	
	b
	Capacitors in mains-inlet filters

	
	c
	The capacitance between the (mains connected) primary of a transformer and the metal chassis of the transformer

	
	d
	The capacitance between the live and earth wires of the mains cable

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	12.
	EARTH LEAKAGE CURRENT:

	
	The definition of EARTH LEAKAGE CURRENT includes the following:

	
	a
	Current flowing from the PATIENT through or across the insulation into the PROTECTIVE EARTH CONDUCTOR

	
	b
	Current flowing from the APPLIED PART through or across the insulation into the PROTECTIVE EARTH CONDUCTOR

	
	c
	Current flowing from the ENCLOSURE through or across the insulation into the PROTECTIVE EARTH CONDUCTOR

	
	d
	Current flowing from the MAINS PART through or across the insulation into the PROTECTIVE EARTH CONDUCTOR

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	13.
	PATIENT LEAKAGE CURRENT:

	
	The definition of PATIENT LEAKAGE CURRENT includes the following:

	
	a
	Current flowing from the ENCLOSURE through the PATIENT into the PROTECTIVE EARTH CONDUCTOR

	
	b
	Current flowing from the PATIENT CONNECTIONS via the PATIENT to earth.

	
	c
	Current originating from the unintended appearance of a voltage from an external source on the PATIENT and flowing from the PATIENT via the PATIENT CONNECTIONS of an F-TYPE APPLIED PART to earth.

	
	d
	Current flowing from the MAINS PART through or across the insulation into the PROTECTIVE EARTH CONDUCTOR

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	14.
	PROTECTIVE EARTH TERMINAL:

	
	The PROTECTIVE EARTH TERMINAL is a terminal connected to conductive parts of:

	
	a
	Type BF APPLIED PARTS

	
	b
	TYPE CF APPLIED PARTS

	
	c
	CLASS I equipment for safety purposes.

	
	d
	CLASS II equipment for safety purposes.

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	15.
	CONTROLS

	
	A temperature sensing control that is intended to keep a temperature within a specific range or above/below a preset value is:

	
	a
	A thermostat

	
	b
	A thermal cut-out

	
	c
	An operator settable thermal cut-out

	
	d
	An over-current release 

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	16.
	SINGLE FAULT CONDITIONS

	
	In relation to protection against electrical hazards from ME EQUIPMENT, which of the following are defined as SINGLE FAULT CONDITIONS in BS EN 60601‑1:2006

	
	a
	Open circuit of a PROTECTIVE EARTH CONDUCTOR.

	
	b
	Open circuit of a FUNCTIONAL EARTH CONDUCTOR.

	
	c
	Earthing a PATIENT.

	
	d
	Short circuit of any one CREEPAGE DISTANCE or AIR CLEARANCE that complies with the requirements for one MEANS OF PROTECTION. 

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	17.
	GENERAL TEST REQUIREMENT

	
	The tests described in BS EN 60601‑1:2006:

	
	a
	Are type tests.

	
	b
	Are routine tests which should be carried out periodically on all ME EQUIPMENT.

	
	c
	Are potentially destructive.

	
	d
	Include tests which need not be performed if analysis shows that the condition being tested has been adequately evaluated by other tests or methods.

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	18.
	CLASSIFICATION

	
	ME EQUIPMENT and its APPLIED PARTS is classified by marking and/or identification as described BS EN 60601-1:2006. Which of the following does this include:

	
	a
	The CLASS of protection against electric shock

	
	b
	The degree of protection against electric shock

	
	c
	The methods of sterilization or disinfection recommended by the manufacturer

	
	d
	The mode of operation

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	19.
	COLOURS OF THE INSULATION OF CONDUCTORS

	
	Any insulation on conductors inside ME EQUIPMENT that form PROTECTIVE EARTH CONNECTIONS shall be identified:

	
	a
	Throughout its length by the colours green and yellow.



	
	b
	By the colours green and yellow at least at the termination of the conductors.

	
	c
	Throughout its length by the colour green.

	
	d
	By the colours brown at least at the termination of the conductors.

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	20.
	INDICATOR LIGHTS

	
	For indicator lights the colour red can be used on ME EQUIPMENT

	
	a
	To indicate that the mains power in ON.

	
	b
	For any purpose defined according to the manufacturer.

	
	c
	Exclusively to indicate a warning of danger and immediate action required.

	
	d
	To indicate that the EQUIPMENT should not be used.

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	21.
	DISPLAYS

	
	Dot-matrix and other alphanumeric displays:

	
	a
	Are considered to be indicator lights

	
	b
	Are not considered to be indicator lights

	
	c
	Are considered to be indicator lights if they are lit continuously

	
	d
	Are only considered to be indicator lights if they are red and lit continuously

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	22.
	DOCUMENTS

	
	Which of the following constitute a minimum set of documents which should accompany ME EQUIPMENT

	
	a
	Instructions for use.

	
	b
	A technical description

	
	c
	An address to which the user can refer

	
	d
	A circuit diagram for the EQUIPMENT

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	23.
	POWER SUPPLY

	
	ME EQUIPMENT shall be suitable for a power supply having no voltage in excess of the nominal value plus:

	
	a
	5%

	
	b
	10%

	
	c
	15%

	
	d
	20%

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	24.
	EXTERNAL D.C. POWER SOURCE

	
	In ME EQUIPMENT specified for power supply from an external d.c. source (e.g. an ambulance) if a connection with the wrong polarity is made:

	
	a
	The EQUIPMENT must still function correctly.

	
	b
	No SAFETY HAZARD, other than absence of ESSENTIAL PERFORMANCE shall develop.

	
	c
	The EQUIPMENT shall be rendered inoperable.

	
	d
	A warning lamp should display the reversed polarity condition.

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	25.
	PLUG

	
	ME EQUIPMENT intended to be connected to the SUPPLY MAINS by means of a plug shall be designed such that 1 second after disconnection the voltage between the supply pins does not exceed:

	
	a
	20V

	
	b
	40V

	
	c
	60V

	
	d
	80V

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	26.
	TESTING (IN-)ACCESSIBILITY OF LIVE PARTS

	
	Accessibility of LIVE parts through an opening of an ENCLOSURE shall be tested as follows:

	
	a
	A straight unjointed test finger.

	
	b
	A test rod of diameter 4mm and length 100mm.

	
	c
	A “mains-tester” screwdriver.

	
	d
	For Category AP and APG ME EQUIPMENT there shall be no opening in the top of an ENCLOSURE.

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	27.
	PROTECTIVE EARTHING

	
	For ME EQUIPMENT without a POWER SUPPLY CORD the impedance between the PROTECTIVE EARTH TERMINAL and any ACCESSIBLE METAL PART which is PROTECTIVELY EARTHED shall not exceed:

	
	a
	0.1(

	
	b
	0.15(

	
	c
	0.2(

	
	d
	1(

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	28.
	PROTECTIVE EARTHING

	
	For ME EQUIPMENT with a non-detachable POWER SUPPLY CORD the impedance between the protective contact in the MAINS PLUG and any METAL PART which is PROTECTIVELY EARTHED shall not exceed:

	
	a
	0.1(

	
	b
	0.15(

	
	c
	0.2(

	
	d
	1(

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	29.
	PROTECTIVE EARTHING

	
	The impedance of the PROTECTIVE EARTH circuit is checked by a 50/60Hz current with a no load voltage of 6V passed for 5 to 10 seconds. To comply with 60601‑1:2006 the current should be:

	
	a
	1A

	
	b
	10A

	
	c
	25A or 1.5 times the rated current of the EQUIPMENT, whichever is greater

	
	d
	Limited in value so as not to damage the EQUIPMENT

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	30.
	LEAKAGE CURRENTS

	
	The specified maximum LEAKAGE current values for all types of leakage current apply under which of the following conditions:

	
	a
	In the NORMAL CONDITION

	
	b
	In the specified SINGLE FAULT CONDITIONS

	
	c
	With ME EQUIPMENT energised in stand-by condition and fully operating and with any switch in the MAINS PART in any position

	
	d
	With a supply equal to 110% of the highest RATED MAINS VOLTAGE

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	31.
	PATIENT LEAKAGE CURRENT

	
	The PATIENT LEAKAGE CURRENT is measured in TYPE CF APPLIED PARTS:

	
	a
	From and to every PATIENT CONNECTION in turn

	
	b
	Between any single PATIENT CONNECTION and all other PATIENT CONNECTIONS connected together

	
	c
	From and to all PATIENT CONNECTIONS of a single function connected together

	
	d
	Through the PATIENT

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	32.
	MEASURING DEVICE

	
	The measuring device used to measure LEAKAGE CURRENTS should have a resistive impedance of approximately:

	
	a
	100(

	
	b
	1k(

	
	c
	10k(

	
	d
	1M(

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	33.
	MEASURING DEVICE

	
	The measuring instrument used to measure LEAKAGE CURRENT which forms part of the measuring device should measure:

	
	a
	Resistance

	
	b
	RMS current

	
	c
	RMS voltage

	
	d
	Peak current

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	34.
	INSULATION TEST

	
	Which insulation test does BS EN 60601-1:2006 specify?

	
	a
	Insulation resistance

	
	b
	Dielectric strength

	
	c
	Electrical resistance

	
	d
	Mechanical strength

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	35.
	APPLIED PART

	
	On which of the 3 types of APPLIED PART is it appropriate to carry out the MAINS VOLTAGE on the APPLIED PART – PATIENT LEAKAGE CURRENT TEST?

	
	a
	None of them

	
	b
	TYPE B

	
	c
	TYPE BF

	
	d
	TYPE CF

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	
	MAXIMUM ALLOWABLE LEAKAGE AND PATIENT AUXILIARY CURRENT 

	
	According to BS EN 60601-1:2006, what are the maximum allowable continuous LEAKAGE and PATIENT AUXILIARY CURRENTS in the following Questions (35 to 50)? Select one of the answers indicated by the letters a to k below:

	
	a
	1(A

	
	b
	10(A

	
	c
	50(A

	
	d
	100(A

	
	e
	500(A

	
	f
	1mA

	
	g
	5mA

	
	h
	10mA

	
	i
	None of the above

	
	j
	Two fault conditions are present and only NC and SFCs should be tested

	
	k
	Not specified in this “part” of the standard i.e. BS EN 60601-1:2006


	36.
	The EARTH LEAKAGE CURRENT of any general type of ME EQUIPMENT if one supply conductor is interrupted.

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	37.
	The EARTH LEAKAGE CURRENT of a Type CF Cardiac Monitor when normally connected.

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	38.
	The TOUCH CURRENT of a Type B Lung Function Monitor if the PROTECTIVE EARTH is interrupted.

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	39.
	The TOUCH CURRENT of a normally connected Type BF ECG Recorder.

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	40.
	The TOUCH CURRENT of a Type CF Cardiac Monitor which has reversed mains connections.

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	41.
	The a.c. PATIENT LEAKAGE CURRENT of a Type BF Cardiotachograph with a reversed mains supply.

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	42.
	The a.c. PATIENT LEAKAGE CURRENT of a Type B Ultrasonic Fetal monitor with an interrupted PROTECTIVE EARTH.

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	43.
	The a.c. PATIENT LEAKAGE CURRENT of a Type CF Monitor when normally connected.

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	44.
	The a.c. PATIENT LEAKAGE CURRENT of a Type CF Monitor when a supply conductor is interrupted.

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	45.
	The a.c. PATIENT LEAKAGE CURRENT of a Type BF Monitor when normally connected but with mains on one of the patient connections.

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	46.
	The a.c. PATIENT LEAKAGE CURRENT of Type CF APPLIED PARTS with the PROTECTIVE EARTH connector interrupted and mains on one of the patient connections.

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	47.
	The d.c. PATIENT AUXILIARY CURRENT for any Type of ME EQUIPMENT with the PROTECTIVE EARTH connector interrupted.

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


	48.
	The a.c. PATIENT AUXILIARY CURRENT for a Type CF Cardiac Monitor which is normally connected.

	
	Answer
	Key words in BSEN 60601-1 index
	Clause, table or figure
	Comments

	
	
	
	
	


The final two questions, 49 and 50, refer to figures a to e on the following page.
	49.
	The Instrument Under Test (IUT) is Class 1, with a Type BF Applied Part. Which, if any, of the configurations in figures a to e could be used to measure the “Earth Leakage Current”?

	
	Answer
	
	
	

	
	
	
	
	


	50.
	The Instrument Under Test (IUT) is Class 1, with a Type B Applied Part. Which, if any, of the configurations in figures 1 to 5 could be used to measure the “Patient Leakage Current (Mains on Applied Part)”?

	
	Answer
	
	
	

	
	
	
	
	



Figure a




Figure b

Figure c
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