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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
MEDICAL ELECTRICAL EQUIPMENT –  

 
Part 4-3: Guidance and interpretation – Considerations  

of unaddressed safety aspects in the third edition of IEC 60601-1  
and proposals for new requirements 

 
FOREWORD 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights. 

The main task of IEC technical committees is to prepare International Standards. However, 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 TR 60601-4-3, which is a technical report, has been prepared by subcommittee 62A: 
Common aspects of electrical equipment used in medical practice, of IEC technical committee 
62: Electrical equipment in medical practice. 
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The text of this technical report is based on the following documents: 

Enquiry draft Report on voting 

62A/951/DTR 62A/973A/RVC 

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

Terms used throughout this technical report that have been defined in Clause 3 of 
IEC 60601-1:2005 and IEC 60601-1:2005/AMD 1:2012 are printed in SMALL CAPITALS. 

The committee has decided that the contents of this publication will remain unchanged until 
the stability date indicated on the IEC website under "http://webstore.iec.ch" in the data 
related to the specific publication. At this date, the publication will be  

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 
 

A bilingual version of this technical report may be issued at a later date. 
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INTRODUCTION 

At the Sydney meeting in August 1994, IEC subcommittee (SC) 62A established a procedure 
under which working group (WG) 14 would develop recommendations regarding problems of 
interpretation or application of IEC 60601-1. WG 14 is made up of experts with particular 
expertise in testing according to the requirements of IEC 60601-1. Many of the experts on 
WG 14 are employed by test laboratories with a long history of applying IEC 60601-1 to 
MEDICAL ELECTRICAL EQUIPMENT. While the National Committee members of SC 62A nominate 
these experts, their recommendations were not to be formally adopted through any official 
voting procedure. To reinforce this process, the Subcommittee specifically directed that the 
following note appear on every page of the resulting informational circular: 

IMPORTANT NOTE: Per the 62A decision at Sydney (see RM3755/SC62A, August 1994), the 
62A Secretary is circulating this recommendation, prepared by 62A/WG 14, regarding 
problems of interpretation or application of IEC 60601-1 to all P-Member NCs. 

This recommendation/interpretation is the result of considerations by a group of nominated 
experts and has not been formally adopted through any National Committee voting procedure. 
Distribution is only for information. 

At the November 2000 meeting of SC 62A in Tokyo, the subcommittee discussed ways and 
means for achieving a wider distribution of the WG 14 recommendations. At the conclusion of 
this discussion, the subcommittee instructed the Secretariat to develop a technical report (TR) 
based on the published recommendations of WG 14. This technical report is intended to 
convey the results of WG 14's work to interested parties such as MANUFACTURERS and test 
laboratories while retaining the informative nature of the material. 

This first edition of IEC TR 60601-4-3 contains 93 recommendations, numbered 101 to 193. 
All these recommendations are based upon IEC 60601-1:2005 and 
IEC 60601-1:2005/AMD1:2012. 

The numbering starts with 101 instead of just 1 to ensure that these WG 14 recommendations 
(101 to 193) will not accidentally be confused with previous issued WG 14 recommendations 1 
to 63, which are based on the second edition of IEC 60601-1 and published in IEC TR 62296. 

This technical report may be amended from time to time as WG 14 prepares additional 
recommendations. 
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MEDICAL ELECTRICAL EQUIPMENT 
 

Part 4-3: Guidance and interpretation – Considerations  
of unaddressed safety aspects in the third edition of IEC 60601-1  

and proposals for new requirements 
 
 
 

1 Scope and object 

1.1 Scope 
This technical report contains a series of recommendations developed by an expert working 
group of IEC subcommittee 62A in response to questions of interpretation of the third edition 
of IEC 60601-1. 

This technical report is primarily intended to be used by: 

– MANUFACTURERS of MEDICAL ELECTRICAL EQUIPMENT; 
– test laboratories and others responsible for assessment of compliance with 

IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012, and 
– those developing subsequent editions of IEC 60601-1. 
The recommendations in the first edition of IEC/TR 62296 were considered in preparing the 
third edition of IEC 60601-1. Similarly it is expected that these recommendations within 
IEC 60601-4-3 will be considered when preparing a future revision of IEC 60601-1. 

1.2 Object 
The object of this technical report is to make the recommendations/interpretations developed 
by the experts in IEC/SC 62A/WG 14 available to those interested in the application of the 
third edition of IEC 60601-1. 

The reader is reminded that, although a majority of the National Committee members of IEC/SC 62A have 
approved publication of this technical report, the contents remain the opinion of the expert members of WG 14. 
These recommendations/interpretations are the result of considerations by this group of nominated experts and 
have not been formally adopted through any National Committee voting procedure. Distribution is only for 
information. 

 

2 Normative references 

The following documents, in whole or in part, are normatively referenced in this document and 
are indispensable for its application. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any 
amendments) applies. 

IEC 60601-1:2005, Medical electrical equipment – Part 1: General requirements for basic 
safety and essential performance  
IEC 60601-1:2005/AMD1:2012 

IEC 60601-1-8:2006, Medical electrical equipment – Part 1-8: General requirements for basic 
safety and 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 60601-1-11:2010, Medical electrical equipment – Part 1-11: General requirements for 
basic safety and essential performance – Collateral standard: Requirements for medical 
electrical equipment and medical electrical systems used in the home healthcare environment 
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3 Recommendations 

3.1 Template used for recommendations prepared by SC 62A/WG 14 
The recommendations in this Technical Report are presented in tabular form using the 
following table structure. 

WG 14 recommendation number NNN a) 

Requirement, clause/ subclause number(s) b)  

Source/problem c)  

Discussion/comment d)  

Submitter proposed recommendation e)  

WG 14 recommendation f)  

a) The numbering of the recommendations in the Technical Report starts with 101 instead of just 1 to ensure 
that these WG 14 recommendations will not accidentally be confused with previously issued WG 14 
recommendations 1 to 63, which are based on the second edition of IEC 60601-1. 

b) The clause, subclause or requirement to which the question is related. If no standard is listed, the reference 
is to IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012. 

c) A description of the problem as submitted to WG 14. 
d) Additional discussion or commentary provided by the submitter. 
e) The submitter's proposed resolution to the problem, if one exists. 
f) The final recommendation developed by WG 14. 
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3.2 Recommendation sheets 
3.2.101 Total PATIENT LEAKAGE CURRENT of a ME SYSTEM 

WG 14 recommendation number 101 

Requirement, clause/ subclause 
number(s) 

16.6.3 

Source/problem There is no measuring circuit or measurement method given in 
IEC 60601-1 for measurement of the total PATIENT LEAKAGE CURRENT 
of ME SYSTEMS. 
Input: PATIENT can be simultaneously monitored for a physiological 
parameter by the ME EQUIPMENT “1” and for other physiological 
parameter by the ME EQUIPMENT “2”. The ME EQUIPMENT “1” and “2” 
belong to the same ME SYSTEM. The total PATIENT LEAKAGE CURRENT 
of the ME SYSTEM in question should be measured, but how should 
the measurement be performed? 

Discussion/comment – 

Submitter proposed recommendation – 

WG 14 recommendation Q1: 
Shall the total PATIENT LEAKAGE CURRENT of the ME SYSTEM be 
measured “from” and “to” all PATIENT CONNECTIONS of all APPLIED 
PARTS (in the ME SYSTEM) of the same type connected together? 
NOTE Those APPLIED PARTS belong to several individual 
ME EQUIPMENTS of the ME SYSTEM. 
WG 14 answer to Q1: 
No, measure only “from” (i.e. to earth) not “to” all PATIENT 
CONNECTIONS of the same type of APPLIED PARTS of the ME SYSTEM 
connected together. Reason: SINGLE FAULT CONDITION tests with 
SUPPLY MAINS on APPLIED PART or with SUPPLY MAINS on SIP/SOP 
(represent “to” measurement) are N/A for a ME SYSTEM, see 
subclauses 16.1 and 16.6.3.  
Q2: 
Is it adequate that the total PATIENT LEAKAGE CURRENT of the 
ME SYSTEM in question is measured according to subclause 8.7.4.7 h) 
separately for each individual ME EQUIPMENT belonging to the 
ME SYSTEM?  
WG 14 answer to Q2: 
No, this is not adequate. Individual tests of each item of 
ME EQUIPMENT or non-ME EQUIPMENT is anyway required and those 
individual measurements do not replace the ME SYSTEM tests of the 
total PATIENT LEAKAGE CURRENT. 
In addition: 
It is not explicitly written in IEC 60601-1, but WG 14 recommends 
measuring the total PATIENT LEAKAGE CURRENT in an ME SYSTEM by 
combining all APPLIED PARTS of the same type of the whole 
ME SYSTEM together and measuring against earth. See also Annex A, 
subclause 16.6.3. 

 

3.2.102 Pollution degree for MOPP 

WG 14 recommendation number 102 

Requirement, clause/ subclause 
number(s) 

8.9, 
8.9.1.1  

Source/problem IEC 60601-1 does not include requirements for MOPP in regards to 
pollution degrees 1 and 3. 

Discussion/comment There are no clear requirements in regards to pollution degree 
relative to MOPP. 

Submitter proposed recommendation  Use Table 12 for MOPP as provided for pollution degrees 1, 2 and 3. 
NOTE Pollution degree 4 is not allowed as a MOP. 

WG 14 recommendation It is recommended to use Table 12 for MOPP for pollution degrees 1, 
2 and 3. 
NOTE Pollution degree 4 is not allowed. 
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3.2.103 Transients on d.c. mains 

WG 14 recommendation number 103 

Requirement, clause/ subclause 
number(s) 

8.9,  
8.9.1.1  

Source/problem Transients on d.c. mains (e.g. ambulance power source). 

Discussion/comment The tables are based on a.c. mains transients. What about ME 
EQUIPMENT that operates from a d.c. mains such as an ambulance?  

Submitter proposed recommendation  Apply Tables 12 through 16 as provided for ME EQUIPMENT connected 
to the d.c. mains. 

WG 14 recommendation It is recommended to apply Tables 12 through 16 for ME EQUIPMENT 
connected to the d.c. mains. 
Examples: 
a) Pure external battery power: no MAINS TRANSIENT VOLTAGE 

exists. 
b) If the external d.c. power is derived out of an a.c. MAINS VOLTAGE 

(e.g. 230 V a.c.): use the concept already described in 
IEC 60601-1. 

c) If the external d.c. power is locally generated by a local 
generator (i.e. not derived out of MAINS VOLTAGE 230 V a.c.), e.g. 
by a generator of the ambulance, then use transient level 
Table 10, line 50 V r.m.s. for primary d.c. circuit. 
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3.2.104 Altitude factor for DEFIBRILLATION-PROOF APPLIED PARTS 

WG 14 recommendation number 104 

Requirement, clause/ subclause 
number(s) 

8.9, 
8.9.1.1  

Source/problem Use of AIR CLEARANCE altitude multiplication factor for 
DEFIBRILLATION-PROOF APPLIED PARTS 

Discussion/comment Should the AIR CLEARANCE multiplication factor based on altitude 
(reference Table 8) be used for subclause 8.9.1.15? 
It was mentioned that IEC 60601-2-4 could be referenced, but many 
APPLIED PARTS marked DEFIBRILLATION-PROOF are not in themselves 
defibrillators. The group felt that since the AIR CLEARANCE 
multiplication factor pertains to transients, it should apply. 
DEFIBRILLATION-PROOF TYPE CF APPLIED PARTS testing is conducted in 
IEC 60601-1 for three primary reasons, which include: 
1) to ensure that the defibrillator energy at APPLIED PARTS does not 

transfer excessive energy to parts of ME EQUIPMENT that 
OPERATORS or other persons could touch during cardiac 
defibrillation; 

2) to ensure that the ME EQUIPMENT does not lose more than 10 % 
of the total defibrillation energy across a 100 Ω resistor (see 
Figure 11); 

3) to ensure that the ME EQUIPMENT remains functional (cardiac 
defibrillation recovery) within a specified period of time; 

As item 1 above directly relates to the CREEPAGE DISTANCE and 
AIR CLEARANCE requirement for subclause 8.9.1.15 and is relative to 
the protection of OPERATORS rather than PATIENTS, the 
AIR CLEARANCE multiplication factors for altitude would be taken from 
Table 8 column heading “Multiplication factor for MOOP”. However, 
these multiplication factors cause a large increase in the AIR 
CLEARANCE and it is doubtful that this is really necessary. 

Submitter proposed recommendation  Apply the AIR CLEARANCE multiplication factor based on altitude to 
subclause 8.9.1.15. Also, bump the CREEPAGE DISTANCE requirements 
to equal those of the AIR CLEARANCE as is done throughout this 
edition of IEC 60601-1. 

WG 14 recommendation 1) For DEFIBRILLATION-PROOF APPLIED PARTS, a minimum of 4,0 mm 
CREEPAGE DISTANCE and 4,0 mm AIR CLEARANCE are required. 

2) For use in higher altitudes, the AIR CLEARANCE needs be 
corrected by a multiplication factor. According to Figure A.12 the 
MANUFACTURER has the choice to use MOPP instead of MOOP. The 
MOPP multiplication factor is less than the MOOP multiplication 
factor. The MOPP multiplication factor is sufficient. 

3) Figure A.12 should be normative. This should be implemented in 
a future amendment of IEC 60601-1. 

4) CREEPAGE DISTANCE requirements should be at least equal to 
those of the AIR CLEARANCE. 
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3.2.105 Defibrillation energy protection for MOOP / MOPP 

WG 14 recommendation number 105 

Requirement, clause/ subclause 
number(s) 

8.9, 
8.9.1.1 

Source/problem APPLIED PART separation MOP type. 

Discussion/comment Is APPLIED PART separation, for example in subclause 8.9.1.15 for 
DEFIBRILLATION-PROOF APPLIED PARTS, considered a MOPP or MOOP? 
What about MAXIMUM MAINS VOLTAGE on APPLIED PARTS? 
Where the separation provides MOPP, such as during MAXIMUM MAINS 
VOLTAGE on APPLIED PARTS or DEFIBRILLATION-PROOF APPLIED PARTS 
and when measuring energy from other APPLIED PARTS, then that is a 
MOPP, whereas when the separation provides MOOP, such as 
DEFIBRILLATION-PROOF APPLIED PARTS and when verifying the energy 
at the ENCLOSURE or at SIP/SOP, then that is a MOOP. 

Submitter proposed recommendation  Consider how the separation is being used. If for MOOP then use the 
requirements for MOOP, if for the MOPP then use the MOPP. 

WG 14 recommendation Consider how the separation is being used. If for MOOP then use the 
requirements for MOOP, if for MOPP then use the requirements for 
MOPP. However Figure A.12 should be regarded as normative, 
consequently MOPP requirements are considered as satisfying both 
MOOP and MOPP requirements. 

 

3.2.106 Overvoltage categories III and IV 

WG 14 recommendation number 106 

Requirement, clause/ subclause 
number(s) 

8.9, 
8.9.1.1 

Source/problem ME EQUIPMENT connected to overvoltage categories other than II. 

Discussion/comment IEC 60601-1 tables are based on overvoltage category II except 
MOOP secondary is overvoltage category I under certain conditions 
as defined in subclause 8.9.1.12. What about overvoltage categories 
I, III, IV? ME EQUIPMENT meant for connection to another overvoltage 
category will need to meet requirements outside of the tables 
provided in IEC 60601-1.  

Submitter proposed recommendation  Use IEC 60664 or IEC 61010 for requirements of CREEPAGE 
DISTANCE, AIR CLEARANCE and DIELECTRIC STRENGTH for 
ME EQUIPMENT connected to SUPPLY MAINS of overvoltage category III 
or IV. 

WG 14 recommendation Subclause 8.9.1.11 deals with this issue, therefore, there is no need 
for a WG 14 recommendation. 

 

3.2.107 Pollution degree related to different micro/macro environments 

WG 14 recommendation number 107 

Requirement, clause/ subclause 
number(s) 

8.9 
8.9.1.1 

Source/problem Application of pollution degree classifications. 

Discussion/comment Pollution degree initially is a micro environment exactly at the barrier 
concerned. However there is a relation between the micro and macro 
environments under certain conditions. 
Normally one environment is applied. Based on the design of the 
ME EQUIPMENT or ME SYSTEM, more than one pollution degree can be 
applicable to different parts. 

Submitter proposed recommendation  – 

WG 14 recommendation The answer can be found in IEC 60601-1:2005/AMD1:2012, 
Annex M. 
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3.2.108 Warnings versus ALARM SIGNALS 

WG 14 recommendation number 108 

Requirement, clause/ subclause 
number(s) 

7.8.1, Table 2 

Source/problem A red indicator light signifies a ‘warning’ but if it is not flashing in 
accordance with IEC 60601-1-8 requirements, it means that it is not 
an alarm. What is the difference between a warning and an alarm? 
Warnings are not alarms and generally do not require response by 
the OPERATOR. Potential conflicts include: 
– a constant yellow light could be a ‘caution’ or a ‘low priority 

alarm’; 
– if a response from the OPERATOR is required – surely it is an 

alarm not a warning or caution. 

Discussion/comment A warning is normally something that alerts the OPERATOR but no 
immediate action is required but further action can be hazardous – 
e.g. a red light on a door to indicate that entering the room can be 
hazardous (lasers, X-ray, etc.). It might then be appropriate to 
initiate an alarm if the door is opened when the red light is on. 

Submitter proposed recommendation  The meaning in Table 2 should not state “immediate response” or 
“prompt response” but just state “warning” for red and “caution” for 
yellow. The note in 7.8.1 should be made normative and state that 
flashing lights are only allowed for alarms. 

WG 14 recommendation It is recommended to use IEC 60601-1:2005, subclause 7.8.1 
Table 2 for warnings or cautions that are similar to a safety sign. A 
typical example would be an indicator accompanied by natural 
language describing the HAZARD or HAZARDOUS SITUATION. 
Where the ME EQUIPMENT needs to notify the OPERATOR of a situation 
that requires attention (e.g. immediate or prompt OPERATOR action is 
needed or when OPERATOR awareness is needed—see 
IEC 60601-1-8:2006 and IEC 60601-1-8:2006/AMD1:2012, Table 1) 
to control RISK, an ALARM SYSTEM and ALARM SIGNALS are 
recommended (see IEC 60601-1-8:2006, Clause 4). 
NOTE Colour definitions of warnings, cautions, proper operation 
and alarms are according to IEC 60073 and IEC 60601-1:2005 
subclause 7.8.1. If the red light is flashing, it is an alarm signal. 
The response of the OPERATOR as currently addressed in 
IEC 60601-1:2005, subclause 7.8.1, Table 2 related to the meaning 
of warnings and cautions seems to be in conflict with definition 3.141 
in IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012 for ALARMS 
CONDITION. This should be clarified in a future revision of 
IEC 60601-1. 

 

3.2.109 Single Y1 capacitor for MOPP 

WG 14 recommendation number 109 

Requirement, clause/ subclause 
number(s) 

8.5.1 

Source/problem Is a single Y-Capacitor between a secondary circuit and an APPLIED 
PART acceptable? 

Discussion/comment This issue is addressed in Amendment 1. 

Submitter proposed recommendation  – 

WG 14 recommendation The issue is already addressed in IEC 60601-1:2005/AMD1:2012. 
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3.2.110 WORKING VOLTAGE > 14 140 V peak 

WG 14 recommendation number 110 

Requirement, clause/ subclause 
number(s) 

8.8.3, Table 6; 8.9 

Source/problem Solid insulation is only tested and separation distances are only 
measured if the WORKING VOLTAGE is less than 14 140 V peak or is 
specified in a particular standard. What tests should be done if there 
is no particular standard? 

Discussion/comment WG 14 is aware only of ME EQUIPMENT operating at voltages greater 
than 14 140 V having particular standards that describe what to do. 

Submitter proposed recommendation  – 

WG 14 recommendation Usually particular standards address the issue. For example, see 
IEC 60601-2-2, -22, -28, -36, -44, -54. 
If no particular standard exists for the EUT, then the particular 
standards that deal with high voltage insulation in the most similar 
way should be used as guidance. 

 

3.2.111 CREEPAGE DISTANCE and AIR CLEARANCE for dental equipment 

WG 14 recommendation number 111 

Requirement, clause/ subclause 
number(s) 

IEC 80601-2-60 

Source/problem This particular standard attempts to address the issue: “it is not 
possible to meet the requirements of IEC 60601-1 due to the small 
size of the dental electric motor” by allowing the minimum possible 
CREEPAGE DISTANCES and AIR CLEARANCEs obtained from IEC 60664, 
which is a horizontal safety standard that does not consider 
‘PATIENTS’. The allowable AIR CLEARANCEs are in fact less than those 
of IEC 60601-1 for MOOP. This would seem not to be acceptable 
following the rationale of IEC 60601. 
Firstly, apart from implications concerning the safety of dental 
equipment, the concern is that some MANUFACTURERS of 
ME EQUIPMENT having no particular standards will refer to particular 
standards that are for devices similar to their device and so can use 
IEC 80601-2-60 to demonstrate safety. 
Note that subclause 8.9 of IEC 60601-1:2005 is one of the many 
subclauses that do not allow consideration of RISK ASSESSMENT for 
making decisions of this nature; so this is major change in the 
rationale of IEC 60601. 
Also, the impulse test method for determining the overvoltage 
category of secondary circuits and subsequent rationale for 
determining compliance limits for AIR CLEARANCEs proposed is a 
subject to be addressed in IEC 60601-1 and so this proposal should 
be addressed in a future revision of IEC 60601-1. 
The definition of PERMANENTLY INSTALLED should surely additionally 
state ‘and is not normally moved’ or a similar phrase. Making 
ME EQUIPMENT PERMANENTLY INSTALLED does not necessarily 
decrease the RISK of PROTECTIVE EARTH CONDUCTOR damage. 
The alternative is to include mains cord restraint mechanical strength 
tests. The new dialysis machine standard attempts to get around the 
problem introduced by the home healthcare equipment standard, not 
allowing CLASS I equipment unless permanently installed, by a 
method that introduces additional problems in that dialysis equipment 
can be easily moved around the treatment room whilst ‘permanently 
installed’, with the significant increase in RISK of mains cord earth 
conductor damage. 

Discussion/comment – 

Submitter proposed recommendation  – 

WG 14 recommendation WG 14 refers to the particular standard and to the fact that the 
particular standard overrules IEC 60601-1. 
Definition of PERMANENTLY INSTALLED: 
The issue should be addressed in a future revision of IEC 60601-1. 
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3.2.112 Short circuiting of one constituent part of DOUBLE INSULATION 

WG 14 recommendation number 112 

Requirement, clause/ subclause 
number(s) 

8.1 b) first dash note, 
8.4.2, 
8.7.2 third dash, 
Annex A subclause 8.7.2 

Source/problem Should short-circuiting of either constituent part of DOUBLE 
INSULATION be tested when we measure the leakage current, 
especially earth leakage current? 

Discussion/comment Above the reference clause, it is not obvious whether SINGLE FAULT 
CONDITION of short-circuiting either part of DOUBLE INSULATION (DI), 
should be tested in terms of LEAKAGE CURRENT testing, or not. 
It is always incorrect that EARTH LEAKAGE CURRENT for the above 
SINGLE FAULT CONDITION is 2x because the applied voltage is 2x from 
Annex A subclause 8.7.2 because power supplies complying with 
IEC 60950-1 (3,5 mA limit) can be used after isolating the 
transformer which has 1-MOP ONLY (between the primary and 
secondary coils) connected to the SUPPLY MAINS. 
Assuming that the SINGLE FAULT CONDITION should be tested by 8.1 
b), subclause 8.4.2 does not describe EARTH LEAKAGE CURRENT limit. 

Submitter proposed recommendation  – 

WG 14 recommendation The issue is clearly addressed in subclause 8.7.2 second and third 
dashes. 

 

3.2.113 Instability in transport position 

WG 14 recommendation number 113 

Requirement, clause/ subclause 
number(s) 

9.4.3.1 

Source/problem Compliance is unclear (contradictive) because it says: “prepare as 
described in 9.4.2.2” (NORMAL USE) directly followed by: “The MOBILE 
ME EQUIPMENT is placed in its transport position”. There is no 
mentioning of the instructions. The text which follows within brackets 
implies that one shall follow the instructions, but it is unfortunate that 
the text is not as clear as in 9.4.2.1. 

Discussion/comment In 9.4.2.1, it is clear that the ME EQUIPMENT is set up in transport 
position as described in the instruction. Only if such information is 
missing, is the ME EQUIPMENT set up according to 9.4.2.2. 
The same would reasonably apply for 9.4.3.1. 

Submitter proposed recommendation  This can be fixed either by using the same wording as in 9.4.2.1 or 
simply by changing the reference in 9.4.3.1 from 9.4.2.2 to 9.4.2.1. 

WG 14 recommendation It is recommended to change the reference in the 9.4.3.1 compliance 
paragraph from currently 9.4.2.2 to 9.4.2.1. 
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3.2.114 When to conduct leakage current tests after humidity preconditioning treatment 

WG 14 recommendation number 114 

Requirement, clause/ subclause 
number(s) 

8.7.1 

Source/problem IEC 60601-1:1988 required that LEAKAGE CURRENT measurement be 
conducted starting 1 h after the humidity preconditioning treatment. It 
appears that IEC 60601-1:2005 does not specify a delay time? 

Discussion/comment 8.7.1 b) – at operating temperature and following the humidity 
preconditioning treatment, as described in 5.7. 
Is this a gap in IEC 60601-1? What would be the appropriate delay 
time? 

Submitter proposed recommendation  – 

WG 14 recommendation After humidity preconditioning treatment, LEAKAGE CURRENT testing 
should be conducted immediately after the DIELECTRIC STRENGTH test 
has been completed (no delay time). 

 

3.2.115 DEFIBRILLATION-PROOF TYPE B APPLIED PARTS 

WG 14 recommendation number 115 

Requirement, clause/ subclause 
number(s) 

8.5.5 

Source/problem DEFIBRILLATION-PROOF testing on operating tables in IEC 60601-2-46. 
IEC 60601-1 requires that if the APPLIED PART (the table top) has 
conductive parts, it shall be possible to connect these parts to 
potential equalization (where locally so required). 
Defibrillation-proof testing is performed also without connection to 
protective earth and potential equalization. 
The former exclusion (energy on the ENCLOSURE) as present in 
Clause 17 in edition 1 of IEC 60601-2-46 and in subclause 
201.8.5.5.1 in draft edition 2 is not present in the published edition 2 
(IEC 60601-2-46:2010). 
How is defibrillation-proof testing performed on a table with Type B 
defibrillation-proof rating and conductive APPLIED PART? 

Discussion/comment – 

Submitter proposed recommendation  – 

WG 14 recommendation Test should be performed according to applicable standards. 
It has to be clearly distinguished between the APPLIED PART and 
ENCLOSURE parts. The defibrillation energy measurement should not 
be conducted from surfaces which are APPLIED PARTS, but only from 
surfaces which are ENCLOSURE parts. 
If hazardous electrical energy appears on the ENCLOSURE, which 
might be conductively connected to the DEFIBRILLATION-PROOF TYPE B 
APPLIED PART, then this is a FAIL. 
The operating table top surface is the APPLIED PART, so the 
defibrillation energy measurement should not be conducted from that 
surface as well. Measurements should be done from parts, which are 
not the APPLIED PART, e.g. the operating table legs. Consequently, if 
the operating table legs are not isolated from the operating table top 
surface (=APPLIED PART), this design fails. 
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3.2.116 Instability excluding transport position 

WG 14 recommendation number 116 

Requirement, clause/ subclause 
number(s) 

9.4.2.2 compliance paragraph 

Source/problem The second sentence leads to various interpretations on the floor 
surface used, leading to non-repeatable test results. 

Discussion/comment The hardness of the material and the friction between wheels and 
floor surface have a significant impact on test results. 
The base material is not critical but it shall be hard and flat and thus 
concrete is a good example. The top material is however critical. It 
seems the intention of IEC 60601-1 was to state vinyl flooring as the 
top material, simulating the vast majority of hospital flooring. With 
this in mind it seems there is a typo in the text. Moving the end-
bracket from the end of the sentence to after “floor” would rectify the 
problem making the vinyl floor normative. 

Submitter proposed recommendation  Change the wording within brackets to read: 
“(e.g. concrete floor)” 

WG 14 recommendation To better ensure test repeatability the following is recommended: 
“The test floor surface is to be hard and flat (e.g. concrete floor) 
covered with 2 mm to 4 mm thick vinyl flooring material.” 

 

3.2.117 DIELECTRIC STRENGTH of two serial MOPP barrier parts 

WG 14 recommendation number 117 

Requirement, clause/ subclause 
number(s) 

8.8.3 
Table 6 

Source/problem The fact that each MOPP of 2 MOPP’s shall withstand 1 500 V can be 
misinterpreted that 3 000 V total would be sufficient for 2 MOPP in the 
form of DOUBLE INSULATION and that 4 000 V is required only for 
2 MOPP in the form of REINFORCED INSULATION. 
The rationale states that each individual MOPP has to meet the 1 500 
V. There is no requirement for a MOPP to pass a 2 500 V test. 

Discussion/comment Is a recommendation required to clarify that DIELECTRIC STRENGTH 
test is to be applied first with 1 500 V each and then followed by 
4 000 V total? 

Submitter proposed recommendation  – 

WG 14 recommendation We suggest two options to meet the requirements of IEC 60601-1: 
Option 1: 
If a 2 MOPP barrier is clearly divided in two individual serial 1 MOPP 
barriers (without any bypass), each one should be tested with 
minimum of 1 500 V. However due to the fact, that both barriers 
together should reach the 4 000 V level, one of the two barriers 
should comply with a higher test voltage of 2500 V. In the case that 
1MOPP complies with a DIELECTRIC STRENGTH test voltage higher than 
1 500 V (e.g. 1 900 V) but less than 2 500 V, the other 1MOPP barrier 
should be able to withstand the rest up to a total 4 000 V for both 
MOPPs together, i.e. here 2 100 V (1 900 V + 2 100 V = 4 000 V). 
When option 1 is applicable and is used, a DIELECTRIC STRENGTH test 
of the total 2 MOPP barrier with 4 000 V should not be required. 
Option 2: 
a)  Each single 1 MOPP should be tested with minimum 1 500V, and 
b)  The whole 2 MOPP should be tested with 4 000V. 
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3.2.118 Overheating transformer 

WG 14 recommendation number 118 

Requirement, clause/ subclause 
number(s) 

15.5.1.1 

Source/problem The text in the heading of Table 31 (contrary to edition 2) includes a 
tolerance of ± 5 °C. This implies that the 25 °C is a test condition 
only but the temperature to be compared to the limits in Table 31 
shall be the temperature rise plus the specified ambient. 
Also, the rationale (last paragraph) indicates this is the case. The 
rationale implies that SINGLE FAULT CONDITION and overload would be 
hard to do in a chamber. This in turn implies that NORMAL CONDITION 
testing would not be hard to do in a chamber, which seems a bit 
strange. 
To use temperature rise plus the specified ambient is logical because 
the ambient is normally not different at SINGLE FAULT CONDITION 
compared to NORMAL CONDITION. However, if this is the intention of 
IEC 60601-1, it is much more stringent versus edition 2 where we 
(and several other test laboratories) have always used temperature 
rise + 25 during SINGLE FAULT CONDITION and overload testing. 

Discussion/comment One standard committee member proposed in May 2009 that 
transformers with protective device should be tested at 25 °C while 
impedance protected transformers should be tested at specified 
ambient. 
Irrespective of test conditions, which is the correct temperature to 
add to the measured temperature rise? 
Is an interpretation/recommendation needed to clarify the test 
conditions and the temperature to be added to the measured 
temperature rise? 

Submitter proposed recommendation – 

WG 14 recommendation Annex A, subclause 15.5.1.1 clarifies that the results of overload and 
short circuit tests are based on exactly 25 °C ambient temperature. If 
the ambient temperature deviates in the laboratory from 25 °C but 
remains in the range of 20 °C to 30 °C, a necessary adjustment of 
the measured values back to 25 °C should be done. 
In addition, a future revision of IEC 60601-1 should reconsider if it 
would be more appropriate to adjust the measurement result to real 
allowed ambient temperature instead of 25 °C. 
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3.2.119 Test equipment for recurrent tests according to IEC 62353 testing used within 
IEC 60601-1 type approval testing 

WG 14 recommendation number 119 

Requirement, clause/ subclause 
number(s) 

8.7,  
8.6.4 

Source/problem Maintenance test equipment (i.e. test equipment for recurrent test) 
used for type approval tests according to IEC 60601-1. 
The question is: Are there accuracy and test method concerns if 
maintenance test equipment, is used for a different purpose in the 
field of IEC 60601-1 type approval testing? 
Maintenance test equipment is usually designed for: 
– periodic safety checks when the medical device is already on the 

market. 
– MANUFACTURER production line end tests. 
– interim tests of the production line. 
However maintenance tests are not suitable for test laboratories 
performing initial tests (type approval tests) according to 
IEC 60601-1 for approval purposes due to the following reasons: 
– The PATIENT LEAKAGE CURRENT measurement with mains 

voltages on the APPLIED PART shall be conducted with a resistor 
used in series with the MD. The resistor for BF 230 V shall be 
modified according to IEC TR 62296 recommendation number 
WG 14/23, which usually is not implemented. 

– Such devices uses a “normalized voltage” of their input voltage 
instead of 110 % of the RATED (label) medical device voltage. 
For example: If the available power socket has 220 V, 
measurement will be done with 242 V instead of 264 V, which is 
based on the label of the medical device (240 V) plus 10 %. 

– Sometimes the second isolated power for e.g. mains on the 
APPLIED PART is not 110 % of the RATED input voltage (264 VAC). 

– In other cases the test equipment measures with 100 % of the 
voltage and calculates the 110 % value only. 

– Sometimes such test equipment cannot select between 50 Hz 
and 60 Hz measurements. 

– Accuracy is not adequate, and therefore CTL sheet 251A (B) not 
fulfilled. 

NOTE The LEAKAGE CURRENT measurement according 8.7.4.4 
requires to use a voltage measuring instrument (not the 
measuring device) which is able to indicate true r.m.s. values of 
frequencies up to 1 MHz. To indicate such high frequencies is 
usually only possible by using an oscilloscope. Using a 
multimeter might not be sufficient, because those are often 
limited to kHz frequencies. 

– Such automatic test equipment is not able to select single tests 
and therefore cannot wait until the ME EQUIPMENT is within a 
special mode (e.g. standby mode). 

– Perhaps 3rd Edition test setups cannot be implemented. 
– Such devices works with internally relays. The contacts of the 

relays-switch are not visible from the outside. The contacts of 
such relays are oxidised after some period of use due to 
flashovers during switching high currents. This leads to contact 
resistance, which influences the correct detection of leakage 
currents. 
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WG 14 recommendation 119 (continued) 

 – The verification of the MD (1 kΩ // 10 kΩ // capacitor) is not 
possible from the outside before each measurement. Therefore 
the test expert must trust the calibration label, even if it is 11 
months old. Consequently, one can never be sure if the test 
result is correct until the next calibration is successfully finished. 
Concretely this means there exists a high probability of “recall” 
of all tested medical device by a test laboratory in a 11-month 
period, i.e. the test laboratory must contact e.g. 100 medical 
manufacturers and request a retesting of their product free of 
charge (image damaged). 

– Sometimes it is questionable if “T r.m.s.” measurements will be 
conducted. 

– Not all switch conditions of IEC 60601-1 are possible, e.g. 
testing during stand-by, etc. 

– Testing with a MD independent from waveform and frequency 
according subclause 8.7.3.e is not possible.  

– Such devices are not suited to test high power (16A). 
– Such devices are not suited to test 3 phase systems such as X-

ray. 
– Such devices are not suited for testing ME SYSTEMS (IEC 60601-

1-1) with two POWER SUPPLY CORDS or with one POWER SUPPLY 
CORD, which contains two protective earth conductors. 

– Tests according 8.5.1.2 and 8.5.1.3 (protective impedance) are 
not possible. 

– During measurement of mains voltages at a floating F-type 
APPLIED PART, the internal intermediate circuits which have a 
connection to the SIP/SOP are not earthed as required by 
IEC 60601-1 (8.7). 

– The protective earth of the installation will be used as protective 
earth reference pole of the test set-up. This could lead to wrong 
test results for CF devices (PATIENT LEAKAGE CURRENT = 10 µA) 
if the protective earth of the installation building is not „clean“. 

– Sometimes d.c./a.c. values are not distinguished. 
– Canada requires 40 A protective earth test. Such devices do not 

carry out protective earth tests with 40 A. Sometimes it works 
with 10 A only (those required in IEC 60601-1 are 25 A). 

If the input fuses are very high, due to high input power (MRI 200 A 
per phase), than the protective earth test shall be conducted with 
e.g. 1,5 times of the rated input current. 

Discussion/comment The above overview shows many concerns if maintenance test 
equipment would be used for type approval tests according 
IEC 60601-1. 
However WG 14 is of the opinion that IEC 60601-1 is already clear 
enough related to the accuracy of the test equipment and the correct 
test method. Test laboratories within the CB-scheme are not 
concerned because if they use not-suited test equipment this would 
be detected, e.g. during IECEE audits or during IECEE proficiency 
tests. 

Submitter proposed recommendation  Issue a WG 14 recommendation not to allow recurrent test 
equipment for IEC 60601-1 type approval tests as long as no 
objective evidence of suitability related to all 60601-1 requirements, 
e.g. those listed in the above overview, is given. 

WG 14 recommendation WG 14 is not responsible for dealing with suitable test equipment 
and possible testing errors based on selection of unsuitable test 
equipment. 
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3.2.120 Tolerances of apparatus 

WG 14 recommendation number 120 

Requirement, clause/ subclause 
number(s) 

9.4.2.4.3, 15.3.5 a), 15.3.5 b), 15.3.5 c) 

Source/problem Linear dimension tolerances; for threshold and rough handling 
apparatus 

Discussion/comment Key dimensions are 10 mm (when using Amendment 1), 20 mm, and 
40 mm. No tolerances are specified. 
Tolerance allowed by CB decision 251B, year 2009: 
For linear dimensions: 

1 mm up to 25 mm, ± 0,1 mm 
25 mm and higher mm, ± 0,5 % 
for 10 mm, tolerance of ± 0,1 mm 
for 20 mm, tolerance of ± 0,1 mm 
for 40 mm, tolerance of ± 0,2 mm 

Our group (SC62A, WG 17/MT 29) recognized that there would be 
metric board sizes and slightly different American board sizes. 
Perhaps we should have put intended tolerances in clauses. As this 
was not done, we'd like to suggest that there be a WG 14 
recommendation to specify tolerances that were intended. 

Submitter proposed recommendation  Tolerances intended: 
the greater of ± mm or ± 5% tolerance. 
for 10 mm, tolerance ± 1 mm 
for 20 mm, tolerance ± 1 mm 
for 40 mm, tolerance ± 2 mm 

WG 14 recommendation Clause 9.4.2.4.3 specifies tolerances as specified in IEC 60601-1, 
which is ± 0,5 mm for a 10 mm threshold. 
WG 14 recommends the following proposal: 
± 5 % should be applied as the tolerance of values from subclauses 
15.3.5.a, 15.3.5.b, and 15.3.5.c. 
NOTE Due to humidity reasons a very small tolerance is not 
practical. 
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3.2.121 FUNCTIONAL EARTH CONDUCTOR and ESSENTIAL PERFORMANCE 

WG 14 recommendation number 121 

Requirement, clause/ subclause 
number(s) 

8.1 a) last dash 
8.1 b) last dash 
8.6.9 

Source/problem This comment is not necessarily related to electrical HAZARDS. It 
concerns contradiction in the two clauses. 
If 8.1 a) last dash overrides 8.1 b) last dash, there seems little point 
in allowing functional earth connections at all, since they can often 
be used to prevent loss of ESSENTIAL PERFORMANCE. 
If a mains earth connection complies with IEC 60601-1 subclauses 
8.6.2, 8.6.3 and 8.6.5 for the requirements for a protective earth, 
then failure of this connection should not be a NORMAL CONDITION but 
a SINGLE FAULT CONDITION. 
Note this might not be related to ‘electrical hazards’ and so should 
not be confined to Clause 8. 
Further, concerning subclause 8.6.9, the internal FUNCTIONAL EARTH 
CONDUCTORS should not be green/yellow so as not to be confused 
with PROTECTIVE EARTH CONDUCTORS. (Note that IEC 60950 does not 
allow green/yellow). 

Discussion/comment – 

Submitter proposed recommendation  Allow disconnections of mains earth connections that comply with 
IEC 60601-1 subclauses 8.6.2, 8.6.3 and 8.6.5 for the requirements 
for a protective earth to be a SINGLE FAULT CONDITION. 
Allow internal FUNCTIONAL EARTH CONDUCTORS to be not 
green/yellow. 

WG 14 recommendation If a FUNCTIONAL EARTH CONDUCTOR is used as a RISK CONTROL 
measure to achieve ESSENTIAL PERFORMANCE then it should be 
constructed in a way which allows a break of the FUNCTIONAL EARTH 
CONDUCTOR to be regarded as a SINGLE FAULT CONDITION. 
NOTE Mechanical construction aspects (see 8.10.2) are required. 
The current carrying capacity requirement (see 8.6.4 for protective 
earth) does not apply. 
Subclause 8.6.9 does not require that internal FUNCTIONAL EARTH 
CONDUCTOR must be green yellow, because it speaks about the 
POWER SUPPLY CORD. 
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3.2.122 A.c. motors 

WG 14 recommendation number 122 

Requirement, clause/ subclause 
number(s) 

8.5.4  

Source/problem Resonance voltage on start capacitors on motors subclause 8.5.4 
and CREEPAGE DISTANCE & AIR CLEARANCE values related to slot 
insulations in motors. 
From 8.5.4 it is clear that the measured Uc (voltage at cap) shall be 
used as the U (WORKING VOLTAGE) when establishing the test voltage 
(same as in edition 2). 
There is no similar statement regarding Uc for isolation distances 
(same as in edition 2). In practice test laboratories have strictly 
applied the Uc only for DIELECTRIC STRENGTH on motors and not for 
isolation distances in motors. 
The relaxation of CREEPAGE DISTANCE allowed per subclause 57.10 a) 
in edition 2 is no longer present in edition 3. 
If Uc shall be applied as well for AIR CLEARANCE and CREEPAGE 

DISTANCE, without any relaxation of creepage, very few motors will 
pass testing to IEC 60601-1 since they are mostly designed for 
industrial applications and house-hold appliances. 
Shall Uc be applied for AIR CLEARANCE? 

Shall Uc be applied for CREEPAGE DISTANCE? 

Discussion/comment Since withstand voltage is related/based on clearance it is perhaps 
logical that the Uc shall be applied also for AIR CLEARANCE. However, 
if applied to CREEPAGE DISTANCE many motors previously complying 
with edition 2 will now fail. 

Submitter proposed recommendation  The measured Uc is used for DIELECTRIC STRENGTH but not for 
AIR CLEARANCE and CREEPAGE DISTANCE. 

WG 14 recommendation Requirements for motors are not fully given in IEC 60601-1, so it is 
unaddressed in IEC 60601-1. It is recommended: 
DIELECTRIC STRENGTH: 
WORKING VOLTAGE according 8.5.4 seventh dash should be applied. 
CREEPAGE DISTANCE: 
The MAINS VOLTAGE (not the resonance voltage) should be applied as 
WORKING VOLTAGE for motors. For slot insulation of motors a 
reduction to 50 % of the values of Table 12 or 16 for CREEPAGE 
DISTANCES shall be allowed, with a minimum of 2 mm at 250 V. 
The 50% reduction of CREEPAGE DISTANCE for all types of motors 
should be used, not just a.c. motors with resonance voltage. 
AIR CLEARANCE: 
The MAINS VOLTAGE to the motor (not the resonance voltage) as 
WORKING VOLTAGE for motors should be used and Table 12 or 
Table 13 should be used. 
Apply rule 8.9.1.4 (CREEPAGE DISTANCE never less than AIR 
CLEARANCE) and 8.9.1.5 (altitude factor). 
NOTE The solution is partly based on IEC 60601-1:1988. 
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3.2.123 Operational insulation 

WG 14 recommendation number 123 

Requirement, clause/ subclause 
number(s) 

8.1  

Source/problem In the IECEE Test Report Form (TRF) IEC60601_1G:2010-12, only 
MOP (MOOP or MOPP) are defined. 
How shall the operational insulation be recorded in the insulation 
diagram and table? 

Discussion/comment – 

Submitter proposed recommendation OP Insulation shall show up in the insulation diagram (e. g. with an 
addition comment that is not relied on for safety) 

WG 14 recommendation IEC 60601-1 does not have a definition for the term “operational 
insulation” = functional insulation barrier. 
However, for better understanding of the insulation diagram and the 
design of the ME EQUIPMENT, WG 14 supports that it could make 
sense to document the “operational insulation” in the TRF, e.g. at the 
insulation diagram. 

 

3.2.124 WORKING VOLTAGE measurement 

WG 14 recommendation number 124 

Requirement, clause/ subclause 
number(s) 

8.5.4 

Source/problem IEC 60601-1 does not describe how to measure WORKING VOLTAGE 
on floating parts. How shall WORKING VOLTAGE measurement be 
performed on floating parts? 

Discussion/comment – 

Submitter proposed recommendation Use procedure of IEC 60950-1:2005, subclause 1.4.9 (excerpted 
below) 

WG 14 recommendation It is recommended to measure WORKING VOLTAGE according the 
procedure in IEC 60950-1:2005 subclause 2.10.2: 
Case A (estimated to cover >95 % of all cases): 
If a transformer winding or other part is not connected to a circuit 
that establishes its potential relative to earth, it should be assumed 
to be earthed at the point by which the highest WORKING VOLTAGE is 
obtained. In real practice, than can be achieved by using a PEN 
(protective earth connected to neutral) line in the installation, or an 
earth connection by a SIP/SOP, or an earth potential by the PATIENT – 
APPLIED PART. 
Case B (estimated to cover <5 % of all cases): 
Two different possibilities exists (see the following diagram): 
B1) The floating circuit (U2) is isolated by 1 MOP (based on the 

floating circuit voltage U2) to earth. The WORKING VOLTAGE (Uw) 
of the MAINS barrier is the highest voltage of one side of the 
barrier concerned for which the WORKING VOLTAGE is 
determined, i.e. either U1 or U2 whichever is higher. 

B2) The floating circuit (U2) is not at least isolated by 1 MOP (based 
on the floating circuit voltage U2) to earth: For the measurement 
of the WORKING VOLTAGE (Uw) of the MAINS barrier both sides 
have to be earthed for Uw measurement to get repeatable worst 
case results. 
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WG 14 recommendation 124 (continued) 

WG 14 recommendation 

 

 

3.2.125 Defibrillation test 

WG 14 recommendation number 125 

Requirement, clause/ subclause 
number(s) 

8.5 

Source/problem Defibrillation tests on conductive TYPE B APPLIED PARTS, e.g. an 
operating table. 

Discussion/comment IEC 60601-1 requires that if the APPLIED PART (the table top) has 
conductive parts these parts shall be possible to connect to a 
POTENTIAL EQUALIZATION CONDUCTOR (where locally so required). 
The defibrillation test is performed also without connection to 
protective earth and the POTENTIAL EQUALIZATION CONDUCTOR. 
The former exclusion (energy on the ENCLOSURE) as present in 
Clause 17 in edition 1 of IEC 60601-2-46 and in subclause 
201.8.5.5.1 in draft edition 2 is not present in the published edition 2 
(IEC 60601-2-46:2010). 
If tested as described in IEC 60601-1 there will be a short circuit of 
the test voltage which would normally be a failure. 
How is defibrillation test performed on a table with Type B 
defibrillation-proof and conductive APPLIED PART? 

Submitter proposed recommendation I have no proposal. 

WG 14 recommendation The issue belongs to the committee responsible for the particular 
standard. Please contact the expert group responsible for 
IEC 60601-2-46 or rephrase the question without any link to a 
particular standard. See in addition recommendation 3.2.115. 

 

IEC 
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Case B1: X = 1 MOP (U2) 
Case B2: X < 1 MOP (U2) 
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3.2.126 Oil containers for moving parts 

WG 14 recommendation number 126 

Requirement, clause/ subclause 
number(s) 

15.4.9 

Source/problem There is fixed equipment with multiple movement and axis, where 
components under questions are moved in such a way that it can be 
compared with PORTABLE equipment. Do motors, gear boxes of such 
fixed equipment fall under this subclause? 
If yes, does it apply also for FIXED equipment with multiple 
movements where these parts move around? 
What is the understanding of ‘partly sealed’? 

Discussion/comment – 

Submitter proposed recommendation WG 14 recommendation shall make clear how to handle such 
components. 

WG 14 recommendation Subclause 15.4.9 item c applies. 
Clause 15.4.9 items a) and b) do not apply if strictly following the 
wording of IEC 60601-1, because the described ME EQUIPMENT is 
neither PORTABLE nor MOBILE. However the safety relevant aspects 
behind these items make sense. Therefore it is recommended to 
follow the RISK MANAGEMENT approach, which refers back to 
International Standard and then to apply subclause 15.4.9 items a) 
and b) but ignoring the words PORTABLE and MOBILE. 
NOTE See as well the RISK MANAGEMENT requirement in subclause 
13.2.6 about leakage and liquids. 

 

3.2.127 PERMANENTLY INSTALLED ME EQUIPMENT in the HOME HEALTHCARE ENVIRONMENT 

WG 14 recommendation number 127 

Requirement, clause/ subclause 
number(s) 

3.84 of IEC 60601-1 
7.5.1 of IEC 60601-1-11 

Source/problem “We had a home care product in protection class I with the typical 
Schuko mains plug. The installation in the home is always done by 
the MANUFACTURER’S own personnel. 
In order to comply with the requirements for permanent connection 
the MANUFACTURER used a metal locking device that was screwed 
into the wall (one screw on each side of the wall socket outlet). This 
way the plug could not be detached without the use of a tool and 
thus IEC 60601-1 was fulfilled when reading it to the letter rather 
than understanding what I believe is the intent of IEC 60601-1. 
Of course the quality of the protective earth connection between the 
wall socket outlet and plug does not become better simply because 
the plug cannot be pulled out. Right or wrong, we did not accept the 
design.  
The MANUFACTURER decided instead during installation to exchange 
the wall socket outlet to a correct installation box with a cord 
anchorage and cord guard. Because the product was MOBILE they 
also added a steel wire, shorter than the mains cord, to relieve the 
cord from strain. We accepted this design. However, there can be 
severe strain when a 100 kg MOBILE equipment is moved so the fixing 
must be very well dimensioned. 
I think Part 1 is too vague in the definition of PERMANENTLY 
INSTALLED.” 
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WG 14 recommendation 127 (continued) 

Discussion/comment WG 14 discussion: This answer applies only to the home care 
environment, not to the hospital environment. 
The WG 14 interpretation of the wording of IEC 60601-1:2005 and 
60601-1-11:2010 concludes that the solution of securing a mains 
plug with two screws would fulfil the requirement of IEC 60601-1. 
NOTE 1 The design described above has a fuse inside of the 
ME EQUIPMENT in the neutral line, which is not allowed for 
permanently installed equipment. IEC 60950-1 allows to fuse the 
neutral only if adequate warnings are used. However the issue itself 
clearly falls within the responsibility of IEC 60601-1-11. Therefore 
WG 14 has forwarded this issue to the expert group responsible for 
IEC 60601-1-11 for their decision. 
NOTE 2 See IEC 60601-2-16 for specialized unique plug allowed 
under certain condition with class I ME EQUIPMENT. 
Example locking type receptacle. 

Submitter proposed recommendation – 

WG 14 recommendation Having considered the question at their January 2013 meeting in 
London, UK, IEC/SC 62A-ISO/TC 121/SC 3 Joint Working Group 
(JWG) offers the following opinion: 
1) This concern can better be addressed by the particular standard 

for this type of ME EQUIPMENT if it is felt that a CLASS II SUPPLY 
MAINS connection is not feasible. The recommended connection 
would be for the particular standard to specify a type of suitable 
locking sturdy plug that is not commonly found in the home 
healthcare setting which would require a suitably trained 
electrician to install the protective earth enabled connection 
point in the HOME HEALTHCARE ENVIRONMENT for the SERVICE 
PERSONNEL to use when installing the ME EQUIPMENT in the home. 
This would allow a secure assured protective earth and a heavy 
cord that would not likely be pulled from the socket but would 
allow for easy transfer of the MOBILE equipment. 

2) However if one company shows that this ME EQUIPMENT can be 
put on the market without a CLASS I SUPPLY MAINS connection, it 
would seem that a CLASS II SUPPLY MAINS connection would 
eliminate many reasonably foreseen RISKs as highlighted in the 
rational of Clause 6 of IEC 60601-1-11 and the state of the art 
would not be a CLASS I SUPPLY MAINS connection. 

3) As of today it is known that at least one MANUFACTURER of home 
use dialysis is going to 2-prong plugs to bring their product into 
compliance. (i.e. it can be done for this class of equipment). 

4) From a RISK MANAGEMENT viewpoint, unless the two screws are 
not connected to a ‘normal’ mains receptacle, the HAZARDOUS 
SITUATION of NO protective earth in the receptacle has not been 
solved. 

5) There are no grounded outlets in many countries (parts of 
Scandinavia and Japan, for instance). So any conventional outlet 
(mains receptacle) will have no protective earth unless it is 
custom installed. Plugging equipment that requires a protective 
earth to be SINGLE FAULT SAFE into an ungrounded outlet is an 
unacceptable RISK. 

That notwithstanding, if the installation process requires that the 
effectiveness of the ground in the receptacle is verified and the plug 
is then connected with 2 screws (needs a tool), the design would 
comply with the requirements in the standard. But it is reasonably 
foreseeable that the home user will move the equipment to a 
different location (a receptacle without a PE) and thereby create an 
unacceptable RISK. Any MANUFACTURER doing that is taking a 
significant (unacceptable) RISK, even though they are technically in 
compliance with the standard. 
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