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FOREWORD

Il national electrotechnical committees (IEC National Committees). The object of ¢E€’ is to pro
ternational co-operation on all questions concerning standardization in the electrical and electronic field
his end and in addition to other activities, IEC publishes International Standards, Techhical Specificat]
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as

the subject dealt with may participate in this preparatory work. International, governmental and
overnmental organizations liaising with the IEC also participate in this preparation. IEC collaborates cl
ith the International Organization for Standardization (ISO) in accordahce” with conditions determine|
greement between the two organizations.

onsensus of opinion on the relevant subjects since each technical' committee has representation fro
terested IEC National Committees.

isinterpretation by any end user.

h order to promote international uniformity, IEC (National Committees undertake to apply IEC Publica
ansparently to the maximum extent possibleNin their national and regional publications. Any diverg
etween any IEC Publication and the corresponding national or regional publication shall be clearly indicat|
he latter.

quipment declared to be in conformity with an IEC Publication.

Il users should ensure that they have the latest edition of this publication.

embers of its technical committees and IEC National Committees for any personal injury, property dama
ther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising out_6f\the publication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is drawn te’the Normative references cited in this publication. Use of the referenced publicatio
dispensable_forithe correct application of this publication.

h

Thi

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprjsing

mote
. To
ons,
“IEC

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

non-
sely
4 by

he formal decisions or agreements of IEC on technical matters expresSas nearly as possible, an internatjonal

n all

EC Publications have the form of recommendations for intérnational use and are accepted by IEC Natjonal
ommittees in that sense. While all reasonable efforts are) made to ensure that the technical content of IEC
ublications is accurate, IEC cannot be held responsible for the way in which they are used or for| any

tions
Ence
bd in

EFC provides no marking procedure to-indicate its approval and cannot be rendered responsible for| any

o liability shall attach to IEG-or its directors, employees, servants or agents including individual expertq and

je or
and
IEC

hs is

ttention 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.

es

made to the previous edition. A vertical bar appears in the margin wherever a change

has

been made. Additions are in green text, deletions are in strikethrough red text.
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International standard IEC 60601-2-2 has been prepared by IEC subcommittee 62D:
Electromedical equipment, of IEC technical committee 62: Electrical equipment in medical
practice.

This sixth edition cancels and replaces the fifth edition published in 2009. This edition
constitutes a technical revision. This edition includes the following significant technical
changes with respect to the previous edition:

refinement and additions to the defined terms;
additional separation of the requirements for HF surgical equipment and HF surgical

The

Full

rep¢rt on voting indicated in the above table.

Thig

In this standard, the following print types are used:

In re¢ferring to the structure of this standard, the term

Ref

b new requirement for adult neutral electrodes to be contact quality monitoring, neu
blectrodes;

hew requirements for devices that have or use a high current mode.

CUTSSUTITS,

text of this particular standard is based on the following documents:

FDIS Report on voting

62D/1427/FDIS 62D/1442/RVD

information on the voting for the approval of this particular/standard can be found in

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

requirements and definitions: roman type;
est specifications: italic type;

Normative text of tables is also in a smaller type;

NOTED: SMALL CAPITALS.

nclusive of all subdivisions (e.g. Clause 7 includes subclauses 7.1, 7.2, etc.);

subclause”means a numbered subdivision of a clause (e.g. 7.1, 7.2 and 7.2.1 arg
subclauses of Clause 7).

prefnces to clauses within this standard are preceded by the term “Clause” followed by

clause mumber. References to subctauses withim this stanmdard—are by nomber omy.

In this standard, the conjunctive “or” is used as an “inclusive or” so a statement is true if any
combination of the conditions is true.

tral

the

nformative material appearing outside of\tables, such as notes, examples and references: in smaller {ype.

TERMS DEFINED IN CLAUSE 3-QF THE GENERAL STANDARD, IN THIS PARTICULAR STANDARD OR AS

clause” means one of the seventeen numbered divisions within the table of contents,

all

—

he

The verbal forms used in this standard conform to usage described in Clause 7 of the ISO/IEC
Directives, Part 2. For the purposes of this standard, the auxiliary verb:

“shall” means that compliance with a requirement or a test is mandatory for complia
with this standard;

“should” means that compliance with a requirement or a test is recommended but is
mandatory for compliance with this standard;

nce

not
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— “may” is used to describe a permissible way to achieve compliance with a requirement or
test.

An asterisk (*) as the first character of a title or at the beginning of a paragraph or table title
indicates that there is guidance or rationale related to that item in Annex AA.

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

The committee has decided that the contents of this publication will remain unchanged until
the stabiity—date—inrdicated—en—the nebsite—dhder—htip: i h—in—the—data

related to the specific publication. At this date, the publication will be

* feconfirmed,

e Wwithdrawn,

+ feplaced by a revised edition, or
*+ aAmended.

IMPORTANT - The “colour inside” logo on the cover page of(this publication indicates
that it contains colours which are considered to be useful for.the correct understanding
of its contents. Users should therefore print this publication’using a colour printer.
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INTRODUCTION

The minimum safety requirements specified in this particular standard are considered to
provide for a practical degree of safety in the operation of HIGH FREQUENCY SURGICAL

EQU

IPMENT.

This particular standard amends and supplements IEC 60601-1:2005 and Amendment 1:2012,
Medical electrical equipment — Part 1: General requirements for basic safety and essential
performance, hereinafter referred to as the general standard (see 201.1.4).

The

A 1
app

Cla
astd

It is
the
sita
this

requirements are followed by specifications for the relevant tests.

Particular guidance and rationale" section giving some explanatory notes, wh
Fopriate, about the more important requirements is included in Annex AA.

risk (*).

proper application of the standard but will, in due course, éxpedite any revision ne
ed by changes in clinical practice or as a result of developments in technology. Howe
annex does not form part of the requirements of this document.

ere

ises or subclauses for which there are explanatory notes in Annex AA are'marked with an

considered that a knowledge of the reasons for these requireménts will not only facilitate

LeS-
ver,
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201-1+—Seope—objectandrelated-standards

Clalise 1 of the general standard? applies, except as follows:

201/1.1 * Scope

Refdlacement:

Thig part of IEC 60601 applies to the BASIC SAFETY and ESSENTIAL PERFORMANCE Of
‘ SUR[GICAL EQUIPMENT and HF SURGICAL ACCESSORIES as defined in 201:3.224 and 201.3.223

HF SURGICAL EQUIPMENT having a RATED OUTPUT POWER not<exceeding 50 W (for examplg

micfo-COAGULATION, or for use in dentistry or ophthalmology) is exempt from certain of

req:l:irements of this particular standard. These exemptions are indicated in the rele

reqliirements.

201)1.2 Object

Refdlacement:

Thel| object of this particular standardgis' to establish particular BASIC SAFETY and ESSEN

| PER
defi

201
Ada

This
Cla

IEC
resy
pub

-8 - IEC 60601-2-2:2017 RLV © IEC 2

MEDICAL ELECTRICAL EQUIPMENT -

Part 2-2: Particular requirements for the basic safety and essential
performance of high frequency surgical equipment and
high frequency surgical accessories

017

FORMANCE requirements for HF~-SURGICAL EQUIPMENT and HF SURGICAL ACCESSORIES
ned in 201.3.224 and 201.3.228)

1.3 Collateral standards

ition:

ise 2 of thesgeneral standard and Clause 201.2 of this particular standard.

60604=1=2:2014 and IEC 60601-1-8:2006 apply as modified in Clauses 202 and
ectively. IEC 60601-1-3, IEC 60601-1-10 and IEC 60601-1-112 do not apply. All o
ished collateral standards in the IEC 60601-1 series apply as published.

HF

for
the
ant

TIAL
as

particular standard refers to those applicable collateral standards that are listed in

208
ther

201.1.4 Particular standards

Replacement:

In the IEC 60601 series, particular standards may modify, replace or delete requirements
contained in the general standard and collateral standards as appropriate for the particular

‘ T The general standard is IEC 60601-1:2005/AMD1:2012, Medical electrical equipment — Part 1: General
requirements for basic safety and essential performance.
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ME EQUIPMENT under consideration, and may add other BASIC SAFETY and ESSENTIAL
PERFORMANCE requirements.

A requirement of a particular standard takes priority over the general standard.

For brevity, IEC 60601-1 is referred to in this particular standard as the general standard.
Collateral standards are referred to by their document number.

The numbering of clauses and subclauses of this particular standard corresponds to that of
the general standard with the prefix “201” (e.g. 201.1 in this document addresses the content
of %Iause T of the general standard) or applicable collateral standard with the prefix|"20x”

whdre x is the final digit(s) of the collateral standard document number (e.g. 202.4 in [this
parficular standard addresses the content of Clause 4 of the IEC 60601-1-2<ceollateral
standard, 203.4 in this particular standard addresses the content of Clause 4 of |the
IEC|60601-1-3 collateral standard, etc.). The changes to the text of the general standard|are
spetified by the use of the following words:

"Replacement" means that the clause or subclause of the general standard or applicable
collateral standard is replaced completely by the text of this particular standard.

"Adflition" means that the text of this particular standard is additional to the requirements of
the general standard or applicable collateral standard.

"Amendment" means that the clause or subclause of ‘the general standard or applicable
collateral standard is amended as indicated by the tex{‘of this particular standard.

Subclauses, figures or tables which are additienal to those of the general standard |are
numbered starting from 201.101. However, due to the fact that definitions in the gengral
standard are numbered 3.1 through 3.147 additional definitions in this document |are
numbered beginning from 201.3.201. Additional annexes are lettered AA, BB, etc., [and
addjtional items aa), bb), etc.

Subclauses, figures or tables which are additional to those of a collateral standard |are
numbered starting from 20x, where “x” is the number of the collateral standard, e.g. 209 for
IEC|60601-1-2, 203 for IEC-60601-1-3, etc.

The| term "this document’ is used to make reference to the general standard, any applicable
collateral standards.@nd this particular standard taken together.

Where there isyno corresponding clause or subclause in this particular standard, the clausg or
subglause of\the general standard or applicable collateral standard, although possibly|not
relevant, <applies without modification; where it is intended that any part of the gengral
standard or applicable collateral standard, although possibly relevant, is not to be applief, a
statement to that effect is given in this particular standard.

201.2 Normative references

NOTE Informative references are listed in the bibliography beginning on page 87.

Clause 2 of the general standard applies, except as follows:
Replacement:

IEC 60601-1-2:2007 2014, Medical electrical equipment — Part 1-2: General requirements for
basic safety and essential performance — Collateral Standard: Electromagnetic-compatibility
disturbances — Requirements and tests
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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

Addition:

CISPR 11:2003 2015, Industrial, scientific and medical equipment — Radio-frequency
equ+pment—kEleetremagﬂeye disturbance characteristics — Limits and methods of

measurement

IEC[6T000-4-3:2006, Electromagnetic compatibility (EMC] — Part 4-3. Testing |and
megsurement techniques — Radiated, radio-frequency electromagnetic field immunity test

IEC|61000-4-6:2003 2013, Electromagnetic compatibility (EMC) — Part 4-6: \Testing [and
megsurement techniques — Immunity to conducted disturbances, induced by.fadio-frequgncy
fields

201.3 Terms and definitions

For|the purposes of this document, the terms and definitions given in IEC 60601-1:2005 [and
the following apply;—except-asfollows:

ISOland IEC maintain terminological databases for use€)ih standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at hitp://www.iso.org/obp

Repglace NOTE 1 with the following:

NOTE 1 Where the terms “voltage” and “current” are used in this document, they mean the RMS values ¢f an
alterhating, direct or composite voltage orcurrent averaged over 1 s unless stated otherwise.

Addition:

201]3.201

ACT|VE ACCESSORY
HF $URGICAL ACCESSORY intended for manipulation by the OPERATOR to produce-surgical an
effect by electricalconduction adjacent to the ACTIVE ELECTRODE at the intended site on|the
PAT|ENT, generally comprising an ACTIVE HANDLE, the cord of an ACTIVE ACCESSORY, AC[IVE
CONNECTOR¢and ACTIVE ELECTRODE

201]3,202
ACT|VE'CONNECTOR
part of an ACTIVE ACCESSORY intended for connection to an ACTIVE OUTPUT TERMINAL, which
may include additional terminals for connection of a FINGERSWITCH to a SWITCH SENSOR

201.3.203

ACTIVE ELECTRODE

part of an ACTIVE ACCESSORY extending from the ACTIVE HANDLE to the surgical site and
intended to pass HF current into body tissue

201.3.204

ACTIVE ELECTRODE INSULATION

electrical insulation material affixed to part of an ACTIVE ELECTRODE intended to prevent
unintended injury to-adjacent PATIENT tissue or the OPERATOR


https://iecnorm.com/api/?name=4fef7d801106a1fdd25b931171524854

IEC 60601-2-2:2017 RLV © IEC 2017 -1 -

201.3.205
ACTIVE HANDLE
part of an ACTIVE ACCESSORY intended to be held by the OPERATOR

201.3.206

ACTIVE OUTPUT TERMINAL

part of HF SURGICAL EQUIPMENT or ASSOCIATED EQUIPMENT intended for connection to an ACTIVE
ACCESSORY and for delivery of HF current thereto

Note 1 to entry: An ACTIVE CONNECTOR is that which plugs into an ACTIVE OUTPUT TERMINAL.

Note| 2 to entry: See Figure AA.1.

201(3.207
*AS$OCIATED EQUIPMENT
MEDJCAL ELECTRICAL EQUIPMENT other than HF SURGICAL EQUIPMENT that mayche electrigally

conhected to the PATIENT circuit-and-netintended-forindependentuse

201}3.208
*BIPOLAR
method of applying HF—eutput current to a PATIENT-via—multiplepsle between two or njore
ACT|VE ELECTRODES without the need for a separately connectedCNEUTRAL ELECTRODE (or|the
neef to use the PATIENT’S body capacitance to earth) in which_an effect is intended in tigsue
neaf one or more ACTIVE ELECTRODES

Note] 1 to entry: The BIPOLAR method includes devices energizingpairs of ACTIVE ELECTRODES as well as deyices
enerpizing groups of ACTIVE ELECTRODES where the HF current{source and return may have different numbefs of
elecfrodes.

Note] 2 to entry: See Figure AA.1 and Figure AA.3.

20113.209

BIPQLAR-ELECTRODE ACCESSORY
asspmbly—ef ACTIVE ACCESSORY compfising two or more ACTIVE ELECTRODES on the same
support, so constructed that, when~energized, the HF current flows mainly amongst these
elegtrodes

201({3.210
COAGULATION

use|of HF current to elevate the temperature of tissue, e.g. to reduce or terminate undesjred

blegding induce a thermal effect, e.g. to control or prevent bleeding, induce tissue destrucfion,
or imduce tissue shrinkage

Note| 1 to entry:‘COAGULATION may take the form of contact or non-contact COAGULATION.

Note] 2 togentry: FULGURATION, desiccation, spray, forced, swift, soft and argon beam (plasma) COAGULATION are
all nfmé€s of COAGULATION types.

201.3.211

CONTACT QUALITY MONITOR

cam

circuit in HF SURGICAL EQUIPMENT or ASSOCIATED EQUIPMENT intended for connection to a
MONITORING NE providing an alarm in the event that NEUTRAL ELECTRODE (NE) contact with the
PATIENT becomes insufficient

Note 1 to entry: CONTACT QUALITY MONITOR is functional only when used with a MONITORING NE.

201.3.212

CONTINUITY MONITOR

circuit in HF SURGICAL EQUIPMENT or ASSOCIATED EQUIPMENT intended for connection to an NE;
except-MONITORINGNE; providing an alarm in the event of electrical discontinuity in the NE
cable or its connections
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201.3.213

*CREST FACTOR

dimensionless value equal to the peak output voltage divided by the RMS voltage as
measured at the output of HF SURGICAL EQUIPMENT in an open circuit condition

Note 1 to entry: Specific information on the correct way to make the measurements needed to calculate this value
may be found in Annex AA.

201.3.214
*CUTTING

resection—or—dissection division of body tissue caused by the passage of HIGH FREQUENCY
currfent or nigh current density at the ACTIVE ELECTRODE (S5)

=

20113.215

*EARTH REFERENCED PATIENT CIRCUIT
PAT|ENT circuit which includes components, such as capacitors, installed to (provide a low-
impgdance path to earth for HF currents

201}3.216

FINGERSWITCH
dev|ce generally included with an ACTIVE ACCESSORY which, (wWhen manipulated by |the
OPERATOR, enables HF output to be produced and, when released{disables HF output

Note| 1 to entry: Requirements for similar switches intended to perform functions other than activation of HF oyitput
are ynder consideration.

201({3.217
*FULGURATION

O C L
unbrficiallhvy—with ECTRODPDE andlthe
HpprHetaH } EGH Eaha

S y,with-no-intentional-mechanical contact between th VE-E ROB ndithe
tisspe the use of HF current to produce anseffect on a tissue surface by electrical sparks from
an ACTIVE ELECTRODE that is not in physical*contact with the tissue

201{3.218

*HEATING FACTOR
a value equal to /2 x t where INis the MONOPOLAR current in amperes and t is the duratioh of
the current flow in s

Notel 1 to entry: The HEATING\WWACTOR is expressed as AZs (amperes squared seconds).

Notel 2 to entry:  See gubctlause 201.15.101.5 in Annex AA for additional information.

201]3.219

*HIQH CURRENT™MODE
MONOPOLARNOUtput mode whose INTENDED USE (MAXIMUM OUTPUT CURRENT and maximum QUTY
CYC|LE) fegults in a HEATING FACTOR of greater than 30 A2s in any 60 s period

201.3.220

*HIGH FREQUENCY

HF

frequencies less than 5 MHz and generally greater than 200 kHz

201.3.221

HF ISOLATED PATIENT CIRCUIT

HF PATIENT CIRCUIT where there are no components installed to provide a low-impedance path
to earth for HF currents

201.3.222

HF PATIENT CIRCUIT

any electrical circuit which contains one or more PATIENT CONNECTIONS including all conductive
parts of the HF SURGICAL EQUIPMENT and ASSOCIATED EQUIPMENT circuits through which HF
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current is intended to flow between the ME EQUIPMENT and the PATIENT in NORMAL CONDITION or
SINGLE FAULT CONDITION

201.3.223

HF SURGICAL ACCESSORY

ACCESSORY intended to conduct, supplement or monitor HF energy applied to the PATIENT from
HF SURGICAL EQUIPMENT

Note 1 to entry: HF SURGICAL ACCESSORIES include—HF—surgical—application—electrodes ACTIVE ACCESSORIES,
including cords and connectors for attachment to HF SURGICAL EQUIPMENT, NEUTRAL ELECTRODES, as well as other
ASSOCIATED EQUIPMENT intended for connection to the HF surgical PATIENT circuit. See Figure AA.1.

Note| 2 to entry: Not all accessories used with HF surgical equipment are HF surgical accessories.

201{3.224

HF QURGICAL EQUIPMENT
MEDICAL ELECTRICAL EQUIPMENT—ineluding—associated—AGGESSORIES which (geherates HIGH
FRERUENCY currents intended for the performance of surgical-eperations tasKs, such as|the
CUT[TING or COAGULATION of biological tissue by means of these HIGH FREQUENCY currents

Note| 1 to entry: HF SURGICAL EQUIPMENT is also variously known as surgical diathérmy, electrosurgical equipment,
elecfrosurgical generator, RF generator or HF generator.

Note] 2 to entry: A footswitch is an example of an associated ACCESSORY that is part of HF SURGICAL EQUIPMENT.
See Figure AA.1.

201]3.225

*HF [SURGICAL MODE
any| of a number of OPERATOR selectable HF oufput characteristics intended to provide a
spegific—indicated—surgical effect at a connected ACTIVE ACCESSORY, such as CUTTING,
COAGULATION and the like

Notel 1 to entry: Each available HF SURGICAL MODE may be provided with an OPERATOR-adjustable output contfol to
set the desired intensity or speed of the-surgical.éffect.

201}3.226

*MAKIMUM OUTPUT CURRENT
for leach available HF SURGICAK-MODE, the magnitude of the maximum possible HF oufput
currient during INTENDED USE

201}3.227

*MAKIMUM OUTPUT VOLTAGE
for gach available 'HF SURGICAL MODE, the magnitude of the maximum possible peak HF oufput
volthge appearing between PATIENT circuit connections

201{3.228
*MONITORING NE
NE intended for use with a CONTACT QUALITY MONITOR

Note 1 to entry: A MONITORING NEUTRAL ELECTRODE is also known as a split plate, dual plate, dual foil electrode or
cam electrode.

201.3.229

*MONOPOLAR

method of applying HF output current to a PATIENT via an ACTIVE ELECTRODE and returning via a
separately PATIENT-connected NEUTRAL ELECTRODE (or via the PATIENT’'S body capacitance to
earth) in which an effect is intended only in tissue at or near the ACTIVE ELECTRODE

Note 1 to entry: See Figures AA.1 and AA.2.
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.3.230

NEUTRAL ELECTRODE

NE

017

electrode—of-a—relativelylarge—areafor-connection-to-the body of the RPATIENT; intended to

provide an electrical return path for the MONOPOLAR application of HIGH FREQUENCY current
with such a low current density in the-bedy PATIENT'S tissue that-physical effects such as
excessive rise in temperature or unwanted burns are avoided

Note

1 to entry: The NEUTRAL ELECTRODE is also known as plate, plate electrode, electrosurgical pad, passive,
return or dispersive electrode.

Not
need

Note
MON

Note

201
RAT
<M({

app

201
RAT
<BIA
pair

201
RAT
valy
outy

201
RAT
for

whe
thei

201
swi
part

201

< O C€IlIlry. U REEP UIe CUITellt Uellbily TOW €TTougrn to preverit urnwariteu IIUdlillg, ure NEUTRAL ELECUT
s to have a large enough area.

3 to entry: A NEUTRAL ELECTRODE is usually in contact with the PATIENT at a location that is separate fron
POLAR ACTIVE ELECTRODE.

4 to entry: See Figures AA.1 and AA.2.

3.231.1

ED ACCESSORY VOLTAGE

NOPOLAR HF SURGICAL ACCESSORY> maximum peak HF output\ voltage which may
ied with respect to an NE connected to the PATIENT

3.231.2

FD ACCESSORY VOLTAGE

OLAR HF SURGICAL ACCESSORY> maximum peak HF oufput voltage which may be applie
s of opposite polarity

3.232

ED LOAD

e of non-reactive load resistance which] when connected results in the maximum
ut power from each HF SURGICAL MODE of the HF SURGICAL EQUIPMENT

3.233

FD OUTPUT POWER

bach HF SURGICAL MODE setlat its maximum output setting, the power in watts produ
n all ACTIVE OUTPUT TERMINALS which can be activated simultaneously are connecte
[ respective RATED LOADS

3.234
[CH SENSOR

ODE

h the

be

HF

ced
J to

of HF SURGICAL EQUIPMENT or ASSOCIATED EQUIPMENT which controls activation of HF ouftput
in rgsponse té/operation of a connected FINGERSWITCH or footswitch

.4/, “General requirements

Clause 4 of the general standard applies, except as follows:

Additional subclauses:

201.

4.1.101 * Additional conditions for application

The compliance of HF SURGICAL EQUIPMENT to this document and the compliance of HF
SURGICAL ACCESSORIES to this document shall be independent of each other, except where
specifically required by conformance tests or by the MANUFACTURER.
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201.4.2.3.101 * Evaluating RISK-MANAGEMENT PROCESS-for ME EQUIPMENT OF ME-SYSTEMS

MANUFACTURERS shall include, within their RISK ANALYSIS, the potential for their HF SURGICAL
EQUIPMENT and/or HF SURGICAL ACCESSORIES to be used in—MONOPOLAR HIGH CURRENT MODE
situations and the impact this would have on the heating under the NEUTRAL ELECTRODE (for
example, see 201.7.9.2.2.101 f)).

201.

4.3 * ESSENTIAL PERFORMANCE

Ada

The
con

NOT
201
Al

Add

201

The
this

a)

b)

d)

201

Ref

ition:

requirements listed in the third hyphen of 201.8.4.101 and in 201.12.4.1Q1 *shal
idered ESSENTIAL PERFORMANCE requirements.

E 101 Please refer to Annex AA.
4.7 SINGLE FAULT CONDITION for ME EQUIPMENT
itional-SINGLE-FAULT-GONDITFIONS subclause:

4.7.101 Specific SINGLE FAULT CONDITIONS

following SINGLE FAULT CONDITIONS are the subject of specific requirements and test
document:

ailure in the CONTINUITY MONITOR or CONTACT QUALITY MONITOR which might caus
inacceptable RISK (see 201.8.4.101);

A defect in the output switching.girCcuit resulting in an excessive low-frequency PAT
| EAKAGE CURRENT (see 201.8.10.41101.1);

bny defect which results _jn\the unwanted energization of the PATIENT circuit
01.12.4.2.101);

any defect which results)in a significant increase in output power relative to the ou
cetting (see 201.12.4.4.101).

4.11 Power input
bndment:

lacemeéntof first dash in compliance tests:

- {The HF SURGICAL EQUIPMENT shall be operated in the output mode and using the |

which creates the greatest steady state input current. Input current is measured

be

ENT

see

tput

oad
nd

201

compared with markings and the contents of the technical description.

.5 General requirements for testing of ME EQUIPMENT

Clause 5 of the general standard applies, except as follows:

201.5.4 * Other conditions

Addition:

aa) Particular care shall be taken to ensure accuracy and safety during measurement of HF

output. See Annex AA for guidance.
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201.6 Classification of ME EQUIPMENT and ME SYSTEMS
Clause 6 of the general standard applies.
201.7 ME EQUIPMENT identification, marking and documents

Clause 7 of the general standard applies, except as follows:

201.7.2.8.2 Other power sources

Améndment:

Subclause 7.2.8.2 of the general standard does not apply to ACTIVE OUTPUT TERMINALS of NE
terminals.

201{7.2.10 APPLIED PARTS

Addition:

The| relevant symbols required for marking DEFIBRILLATION-PR@OF APPLIED PARTS shall be
attached to the front panel, but are not required on the APPLIED PARTS.

Connections on the HF SURGICAL EQUIPMENT and ASSOCIATED EQUIPMENT for the connectioh of
NE lpads shall be marked with the symbols given in Figdres 201.101 and 201.102 as follows:

T

IEC

Figure 201.101 — Symbol used with an EARTH REFERENCED PATIENT CIRCUIT

F

IEC

Figure(201.102 — Symbol used with a HF ISOLATED PATIENT CIRCUIT
Adadlitional subctause:

201)7.2.10:2201 * HF SURGICAL ACCESSORIES

HF [SURGICAL ACCESSORIES (excluding HF ASSOCIATED EQUIPMENT) shall not be required to
disptay the TYPE BF OF TYPE CF Mark on the ACCESSORY I15eif, the ACCOMPANYING DOCUMENTS,
or on the packaging unless the RISK MANAGEMENT FILE identifies an unacceptable RISK
associated with this exclusion.

201.7.4.2 * Control devices

Addition:

The output control shall have a scale and/or associated indicator showing the relative units of
HIGH FREQUENCY output. The indication shall not be marked in watts unless the indicated
power is delivered with an accuracy of + 20 % over the total load resistance range specified in
201.7.9.3.1.
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The numeral "0" shall not be used unless no HF power in excess of 10 mW is delivered from
an ACTIVE ELECTRODE or BIPOLAR-ELEGTRODE ACCESSORY in this position.

NOTE The compliance test is the application of subclause 201.12.1.102.

201.

Rep

7.8.1 * Colours of indicator lights

lace Table 2 in the general standard with the following Table 201.101:

Table 201.101 — Colours of indicator lights and their meaning
for HF SURGICAL EQUIPMENT

201
Add

Where operating controls, output terminals, “indicator lights, pedals (see 201.12.2)

pus
MOQ

Con

201
Ada

201
a)

Colour Meaning

Red Warning — immediate response by the
OPERATOR is required, for example, a fault in
the PATIENT circuit

Yellow CUTTING mode

Blue COAGULATION mode

Green Ready for use

Any other colour Meaning other than that of red, yellow, blue or
green

7.8.2 * Colours of controls

ition:

hbuttons of FINGERSWITCHES (see 201.42:2) are associated with a particular HF SURG
E, they shall be identified by a consistent, unique colour not in conflict with Table 201.1
hpliance is checked by inspection:

7.9.2.2 Warning and safety notices

itional subclause:

7.9.2.2.101 Additional information in instructions for use

pf the OPERATOR to certain precautions which are necessary in order to reduce the RIS
hccidentall burns. In particular, advice, when appropriate, shall be given on the followin

1) , ( TThe entire area of the NEUTRAL ELECTRODE should be reliably attached to a suit
prepared and appropriate area of the PATIENT's body as defined by

and
CAL
01.

" Notes on the.application of HF SURGICAL EQUIPMENT. These notes shall draw the attenition

K of
).
ably
the

MANUFACUTURER.

2) The PATIENT should not come into contact with metal parts which are earthed or
which have an appreciable capacitance to earth (for example operating table
supports, etc.).

3)  Skin-to-skin contact (for example between the arms and body of the PATIENT) should
be avoided, for example by insertion of dry gauze.

4) When HF surgical equipment and physiological monitoring equipment are used

simultaneously on the same PATIENT, any monitoring electrodes should be placed as

far as possible from the surgical electrodes. Needle monitoring electrodes are
recommended.

not

In all cases, monitoring systems incorporating HIGH FREQUENCY current limiting

devices are recommended.
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5) The PATIENT leads should be positioned in such a way that contact with the PATIENT
or other leads is avoided.

Temporarily unused ACTIVE ELECTRODES should be stored in a location that is isolated
from the PATIENT.

6) For surgical procedures where the HF current could flow through parts of the body
having a relatively small cross sectional area, the use of BIPOLAR techniques may be
desirable in order to avoid unwanted tissue damage.

7) The output power selected should be as low as possible for the intended purpose.

)

10)

11)

Certaln dewces or accessones may present an unacceptable RISK at Iow power

or poor contact in its connections. In this case, the application(of“the NEUTRAL
ELECTRODE and its connections should be checked before selecting:a higher oufput
power.

The use of flammable anaesthetics or oxidizing gases such“as nitrous oxide (N,O)
and oxygen should be avoided if a surgical procedure isccarried out in the region of
the thorax or the head, unless these agents are sucked away.

Non-flammable agents should be used for cleahing and disinfection whergver
possible.

Flammable agents used for cleaning or disinfecting, or as solvents of adhesiyes,
should be allowed to evaporate before the application of HF surgery. There is a RISK
of pooling of flammable solutions under the PATIENT or in body depressions such as
the umbilicus, and in body cavities such as the vagina. Any fluid pooled in these
areas should be mopped up before HF.SURGICAL EQUIPMENT is used. Attention should
be called to the danger of ignition of endogenous gases. Some materials,| for
example cotton and gauze, whenvsaturated with oxygen may be ignited by sparks
produced in NORMAL USE of the;HF SURGICAL EQUIPMENT.

For PATIENTS with-cardiac pacemakers or other-active implants, a possible HAZARD
exists because interference with the action of the pacemaker may occur, orjthe
pacemaker—may—be-damaged electrically conductive implants, a possible HAZARD
exists due to concentration or re-direction of HF currents. In case of doubt,-apprgved
qualified advice shoeuld be obtained.

For HF SURGIGAL'EQUIPMENT with an operating mode as described in 201.12.2 ¢) 4), a
warning is-required to the effect that the output from either ACTIVE ELECTRODE may
change during use.

A warningthat interference produced by the operation of HF SURGICAL EQUIPMENT
hdversely influence the operation of other electronic equipment. For PATIENTS with car
bacerfakers or other active implants, a possible HAZARD exists because interference
he’action of the active implant may occur, or the active implant may be damaged. In g

may
Hiac
With
ase

bi\doubt, qualified advice should be obtained.

* For HF SURGICAL EQUIPMENT, the MAXIMUM OUTPUT VOLTAGE for each HF SURGICAL MODE

and instruction regarding the RATED ACCESSORY VOLTAGE as follows:

1) For situations where the MAXIMUM OUTPUT VOLTAGE (U ,x) is less than or equal to
1600 V, provide instruction that ASSOCIATED EQUIPMENT and ACTIVE ACCESSORIES

should be selected that have a RATED ACCESSORY voltage equal to or greater than
MAXIMUM OUTPUT VOLTAGE.

2) For situations where the MAXIMUM OUTPUT VOLTAGE (U
calculate the variable y using the formula:
_ Umax —400 [V]
600 [V]

max)

Take the smaller of variable y or the number 6. If the result is less than or equal to

the

is greater than 1 600V,

the

CREST FACTOR for that HF SURGICAL MODE, then provide instruction that ASSOCIATED
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3)

d) 2 : fail f 1 d It , led |

f)

g)

h)

201
Ada

The

a)

b)

EQUIPMENT and ACTIVE ACCESSORIES should be selected that have a RATED ACCESSORY
VOLTAGE equal to or greater than the MAXIMUM OUTPUT VOLTAGE.

For situations where the MAXIMUM OUTPUT VOLTAGE (U, ,,) is greater than 1 600 V, and
the CREST FACTOR is less than the variable y calculated above, a warning shall be
provided that any ASSOCIATED EQUIPMENT and ACTIVE ACCESSORIES used with such
mode or setting-must shall be RATED to withstand the combination of actual voltage
and CREST FACTOR.

Where the MAXIMUM OUTPUT VOLTAGE varies with the output setting, that information

shall be presented diagrammatically as a function of output setting.

bf output power.
" A statement of compatibility with specific MONITORING NE.
A warning that, unless a compatible MONITORING NE is used with a CONJTACT QUA

Alarm.
NOTE 1 This requirement does not apply for HF SURGICAL EQUIPMENT only incorporatihg BIPOLAR output.

NOTE 2 This requirement does not apply for HF SURGICAL EQUIPMENT intended for use without a NEU
FLECTRODE. (See 201.15.101).

Where the temperature under the NEUTRAL ELECTRODE, during-intended or foreseen

may exceed the limits listed in 11.1.2.2 of the general standard or 201.15.101.5 of
Hocument, instructions, warnings and cautions for propér Use of the NEUTRAL ELECTR
shall be provided.

[ A warning addressing the RISKS resulting from{_neuromuscular stimulation which
bccur especially with modes which produce electrical arcs between the ACTIVE ELECTR|
and tissue.

[ For HF SURGICAL EQUIPMENT that can bécenergized without continuous activation
BWITCH SENSOR as per subclause 201.8¢10.4.101.2, warnings and/or cautions regar
he RISKS.

[ For HF SURGICAL EQUIPMENT, the gitaximum permissible length of the ACCESSORY ang
cord for each connector type.

NOTE 3 See Annex AA for additionahinformation.

7.9.2.14 * ACCESSORIES,\supplementary equipment, used material
ition:

instructions for use shall include:

nformatiof.concerning the selection and use of HF SURGICAL ACCESSORIES in orde
bvoid incompatibility and unsafe operation (see also 201.15.4.1.101 and 201.15.4.1.10

AdviCe for the OPERATOR to avoid HF output settings where MAXIMUM OUTPUT VOLTAGE
bXGeed RATED ACCESSORY VOLTAGE.

ase

LITY

MONITOR, loss of safe contact between the NE and the PATIENT will not resultin an auditory

ITRAL
ise,

this
ODE

can
ODE

pf a
jing

its

c) Advice concerning the compatibility between a MONITORING NE and a CONTACT QUALITY
MONITOR.

d) Advice for the OPERATOR regularly to inspect the ACCESSORIES. In particular, electrode
cables and HF ENERGIZED ENDOTHERAPY DEVICES (see |IEC 60601-2-18) should be checked

(e.g. under magnification) for possible damage.

e) * For ASSOCIATED EQUIPMENT and ACTIVE ACCESSORIES, including separately supplied parts
thereof, the RATED ACCESSORY VOLTAGE together with a warning to use only with HF
SURGICAL MODE output settings resulting in a peak output voltage not greater than the

RATED ACCESSORY VOLTAGE.

f) * On end use packaging for NEUTRAL ELECTRODES:

— If marked for single use, an expiration date.
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Information necessary to prevent burns at the NE site, e.g. limitation of output setting,
PATIENT preparation andfor activation duration.

If intended for use only on small PATIENTS, a marking in kg indicating the maximum
PATIENT weight for which it is intended to be used. See 201.15.101.5

g) * On instructions for use for MONITORING NEUTRAL ELECTRODES:

A statement of compatibility with specific CONTACT QUALITY MONITOR (S).

h) HF SURGICAL ACCESSORIES where the temperature under the NE, during intended or
foreseen use, may result in the temperature exceeding the limits listed in subclause
11.1.2.2 of the general standard or subclause 201.15.101.5 of this document shall be

201
Add

The
use

201
201

Ada

3

NOTE 101 See Annex AA for additional information.

of smoke-plume extraction.

7.9.3 Technical description
7.9.3.1 * General

ition:

ccompanied by Mstructions, warmngs _and _cautions for the proper USe Of NEUTRAL
FLECTRODES.

Dn instructions for use for HF SURGICAL ACCESSORIES intended for use only with specifi¢ HF
BEURGICAL EQUIPMENT or HF waveforms or voltages, a detailed statement to that effect.

For ACTIVE ELECTRODES and ACTIVE HANDLES, information to asses§‘-the following
HAZARDOUS SITUATIONS:

visibly exposed metal of the ACTIVE ELECTRODE shaft where it connécts with the ACJIVE
HANDLE

poor electrical connection between the ACTIVE HANDLE and\theé ACTIVE ELECTRODE shaft

poor fit between the ACTIVE HANDLE and the ACTIVE ELECTRODE shaft

7.9.2.15 Environmental protection
ition:
instructions for use shall provide advice®o the OPERATOR regarding the advisability offthe

bower output datas<=\MONOPOLAR output (for all HF SURGICAL MODES available, any variable
blend” control being set to the maximum position) including:

diagramsshowing the power output at full and half output control settings minimally
over the-range of load resistance 100 Q to 2 000 Q, but extended as necessary to
include the RATED LOAD;

diagrams showing the power output versus the output control setting at a specified
load resistance in the range as defined above;

power output data — BIPOLAR output (for all HF SURGICAL MODES as defined above)
including:

diagrams showing the power output at full and half output control settings minimally
over the range of load resistance 10 Q to 1 000 Q, but extended as necessary to
include the RATED LOAD;

diagrams showing the power output versus the output control setting at a specified
load resistance in the range as defined above;

voltage output data — MONOPOLAR and BIPOLAR output (for all HF SURGICAL MODES
available). MAXIMUM OUTPUT VOLTAGE data required by 201.7.9.2.2.101 c);

where HF SURGICAL EQUIPMENT is specified for use without a NEUTRAL ELECTRODE, this shall
be stated;
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— where HF SURGICAL EQUIPMENT or ASSOCIATED EQUIPMENT is designed to have a single,
FIXED output setting, then reference to “half output control settings” shall be ignored;

— the MAXIMUM OUTPUT CURRENT for each HF SURGICAL MODE;

— the maximum HEATING FACTOR generated in any 60 second period when the HF SURGICAL

201

EQUIPMENT is used in any HIGH CURRENT MODE.

.8 Protection against electrical HAZARDS from ME EQUIPMENT

Clause 8 of the general standard applies, except as follows:

201

Add

201

HF {
sha

The
as d

The
alar
occ
sha
MON
cas
una

NOT
seco

NOT

8.4 Limitation of voltage, current or energy

itional subclauses:

8.4.101 * NEUTRAL ELECTRODE monitoring circuit

BURGICAL EQUIPMENT having a-RATEB-OUTRUTROWER-of perethan-50-W NE connection p
| be provided with one or more of the following:

A CONTINUITY MONITOR-and/or;
B CONTACT QUALITY MONITOR;
hn alternate means to ensure that no unacceptable temperature rise (see 201.15.10

se may be deactivated in situationsswhen the HF SURGICAL EQUIPMENT is used withou
escribed in 201.8.6.1.

se shall be arranged so as\to de-energize the MONOPOLAR output and to give an aud
Im when a failure of the NEUTRAL ELECTRODE circuit, its connections, or the alternate me
irs. The audible alarm.shall meet the sound level requirements of 201.12.4.2.101
| not be externally adjustable. For the use of non-MONITORING NEs, the CONTACT QUA
ITOR may be deactivated. That selection shall be visibly indicated to the OPERATOR. In
b, the requiremyént’for either a continuity monitor or an alternate means to ensure tha
Cceptable termperature rise occurs under the NE shall still apply.

F 1 In this)subclause the use of the conjunction “or” is inclusive and can mean either the first choice
nd chofcey or both.

F.2¢{ _This audible alarm and visible indicator light are not intended to meet the definition of an ALARM SIGN

bccurs under the NE. Any alternate meaps“shall be considered ESSENTIAL PERFORMANCE].

oint

1.5)

NE

ible
ans
and
LITY
this
[ nO

the

AL in

IEC

B068041-1.8 _See-also-Clause-—208 of this-doctrent

The monitoring circuit shall be supplied from a power source isolated from the MAINS PART and
from earth and having a voltage not exceeding 12 V. The limitation of monitoring current for a

CON

TACT QUALITY MONITOR is defined in 201.8.7.3.

An additional visible warning consisting of a red indicator light shall be provided (see

201

7.8.1).

Compliance of a CONTINUITY MONITOR is checked by operating the HF SURGICAL EQUIPMENT at
maximum output control setting in each operating mode into the circuit shown in Figure
201.103. The switch is closed and opened five times and the HF output shall be disabled and

the

alarm shall sound at each opening of the switch.
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Compliance of a CONTACT QUALITY MONITOR is checked by switching on the mains of the HF
SURGICAL EQUIPMENT and setting its controls for MONOPOLAR operation, except that it shall not
be activated. Then a compatible MONITORING NE, selected according to the advice per
201.7.9.2.2.101 e), is connected to the NE connections of the CONTACT QUALITY MONITOR. The
NE is then placed, according to marked instructions for use, with full contact on a human
subject or a suitable surrogate surface, and the CONTACT QUALITY MONITOR is set up according
to instructions for use. The HF SURGICAL EQUIPMENT is then activated in a MONOPOLAR HF
SURGICAL MODE. No alarm shall sound and HF output shall be present. With the HF SURGICAL
EQUIPMENT now activated, the contact area between the NE and the human subject or a
suitable surrogate surface is gradually reduced until a NE alarm occurs. The remaining contact
area (alarm area), A, shall be recorded for subsequent thermal rise testing per subclause
201115.101.5, and no HF output shall be produced when activation is attempted. This test ghall
be flepeated along both axes using at least three samples of each compatible MONITORING' |NE.

Compliance of an alternate means to ensure that no unacceptable temperature_rise ocg¢urs
under the NE is checked by review of the MANUFACTURER’S documentation and RISK
MANAGEMENT FILE.

HF SURGICAL EQUIPMENT

/

ACTIVE

NE1 <

R 500 O

SW1 500 O

NE2 o 1

For single plates:;~\R'=0 Q

For split plates? R as specified by the MANUFACTURER so as juts
to keep the equipment active with SW1 closed

IEC

NOTE NEUTRAL ERECTRODES which are split into more than two parts should be tested accordingly.

Figure 201.103 — Circuit suitable for testing compliance to 201.8.4.101

201/8:4102 * Neuromuscular stimulation

In order to minimize the possibility of neuromuscular stimulation, a capacitance shall be
incorporated into the PATIENT circuit so that it is effectively in series with the ACTIVE ELECTRODE
or one conductor of a BIPOLAR-ELECTRODE ACCESSORY. This capacitance shall not exceed 5 nF
for MONOPOLAR PATIENT circuits and 50 nF for BIPOLAR PATIENT circuits. The DC resistance
between ACTIVE and NEUTRAL ELECTRODE terminals, or between the terminals of a BIPOLAR
output circuit, shall not be less than 2 MQ.

Compliance is checked by inspection of the circuit arrangement and by measurement
of the DC resistance between the output terminals.
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201.8.5.1.2 * MEANS OF PATIENT PROTECTION (MOPP)

Amendment:

For HF SURGICAL EQUIPMENT-ahd-HF-SURGICAL-ACCESSORIES, the CREEPAGE DISTANCES and AIR
CLEARANCES of insulation between the HF APPLIED PARTS and the ENCLOSURE including SIGNAL
INPUT/OUTPUT PARTS, between the HF-ARRLEB-PARTS PATIENT CIRCUITS and the intermediate
circuit and between different HF PATIENT CIRCUITS shall be at least 3 mm/kV or 4 mm,
whichever is the greater. The reference voltage shall be the maximum peak voltage. These
separations need not be subjected to the dielectric strength test of 201.8.8.3.

HF PATIENT CIRCUITS of HF SURGICAL EQUIPMENT shall be considered as APPLIED PARTS-In|the
context of this subclause.

NOTE These CREEPAGE DISTANCES and AIR CLEARANCES are intended to represent.iwo MEAN$ OF
PROJTECTION.

Thig requirement does not apply for components when the adequacy~of ratings can| be
demonstrated, for example by component MANUFACTURERS’ ratings *or by the dielegtric
strength test of 201.8.8.3.

Thig requirement does not apply to HF SURGICAL ACCESSORIES,\The requirements and testg for
HF JURGICAL ACCESSORIES are found in 201.8.8.3 and 201.15301.4.

201/8.5.2.3 * PATIENT leads or PATIENT cables

Améndment:

Thig requirement shall not apply to the ACTIVE)CONNECTORS or to any NE connectors except as
detgiled below.

For|NEUTRAL ELECTRODE cables, the\connector which is remote from the PATIENT shall be
conptructed so that the connections cannot contact conductive live parts of FIXED mains
socket outlets or MAINS CONNECTIORS.

If aIIe to be plugged into.a“FIXED mains socket-outlet or MAINS CONNECTOR, the said part ghall
be protected from making contact with parts at mains voltage by insulating means providing a
CREEPAGE DISTANCE ofat least 1,0 mm and a dielectric strength of 1 500 V.

Compliance issehecked by inspection and by applying the dielectric strength test to |the
confluctive cannection of that part of the connector identified above.

201/8.5.5 ) * DEFIBRILLATION-PROOF APPLIED PARTS

Amerrdmrert.

HF PATIENT CIRCUITS of HF SURGICAL EQUIPMENT shall be considered as APPLIED PARTS in the
context of this subclause.

Compliance is checked by the common-mode test only, as described in 8.5.5.1 and Figure 9
of the general standard using a test voltage of 2 kV instead of 5 kV.

After this test, HF SURGICAL EQUIPMENT shall be capable of meeting all the requirements and
tests of this document and of performing its intended function as described in the
ACCOMPANYING DOCUMENTS.
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201.8.6.1 * Applicability of requirements

Addition:

Generally, a PROTECTIVE EARTH CONDUCTOR shall not carry functional current. However, in HF
SURGICAL EQUIPMENT having a RATED OUTPUT POWER not exceeding 50 W and intended for use
without a NEUTRAL ELECTRODE, the PROTECTIVE EARTH CONDUCTOR of the mains cord may be
used as a return path for the functional HIGH FREQUENCY current.

201.8.7.1 * General requirements

Iteny b)

Ada

ition:

are not affected.

- with the HF not energized, but in such a way that the low-frequency LEAKAGE CURRENTS

with

the

rom

and

Amendment:

Thejse investigations shall be carried out with the HF SURGICAL EQUIPMENT switched on but
PAT|ENT circuits not activated.

201)8.7.3 * Allowable values

Item b)

Addition:

PAT|ENT AUXILIARY CURRENTS associated with*CONTACT QUALITY MONITORS shall not exceed
alloyvable values for TYPE BF APPLIED PARTS.

Item e)

Amendment:

Thel 10 mA limit for LEAKAGE CURRENT does not apply to HF LEAKAGE CURRENTS tested f
ACT|VE and NEUTRAL ELECTRODES with PATIENT circuits activated (see 201.8.7.3.101).
Additional subclause:

201)8.7.3.101 Thermal effects of HF LEAKAGE CURRENTS

In grdet-to prevent unintended thermal burns, HF LEAKAGE CURRENTS tested from ACTIVE
NEUFRATELECTRODES—withHFPATIENTCIRECUtTFS—activated——shat—dependng—on—their—des

comply with the following requirements.

ign,

*a) HIGH FREQUENCY LEAKAGE CURRENTS

For all measurements of HF LEAKAGE CURRENTS, any metal ENCLOSURES of CLASS Il HF
SURGICAL EQUIPMENT and INTERNALLY POWERED HF SURGICAL EQUIPMENT shall be connected to
earth. During these tests, HF SURGICAL EQUIPMENT having an insulating ENCLOSURE shall be
positioned on earthed metal having an area at least equal to the base of the HF SURGICAL

EQU

IPMENT, during these tests.
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During all measurements of HF LEAKAGE CURRENTS, the POWER SUPPLY CORD of the HF SURGICAL
EQUIPMENT shall be folded up to form a bundle having a length not exceeding 40 cm.

1) NEUTRAL-ELECTRODE referenced-to—earth For MONOPOLAR EARTH REFERENCED PATIENT
CIRCUITS

The PATIENT circuit is isolated from earth but the NEUTRAL ELECTRODE is referenced to
earth at HIGH FREQUENCIES by components (for example a capacitor) satisfying the
requirements of a TYPE BF APPLIED PART. When tested as described below, the HF
LEAKAGE CURRENT flowing from the NEUTRAL ELECTRODE through a non-inductive 200 Q
resistor to earth shall not exceed 150 mA.

compliance IS cneckeda by the 1ollowing tests.

Test 1 — The test is performed on each single output of the HF SURGICAL EQUIRMENT in
turn with the electrode cables and electrodes as shown in Figure 201.104., The caples
are spaced 0,5 m apart on an insulating surface 1 m above an earthed \condudgtive
plane.

The output is loaded with 200 Q and the HF SURGICAL EQUIPMENT'is operated at
maximum output setting in each operating mode. The HF LEAKAGE CURRENT flowing from
the NEUTRAL ELECTRODE through a non-inductive resistor of 200.0.to earth is measuted.
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Key.

SUPPLY MAINS

Table, made of insulating material
HF SURGICAL EQUIPMENT

ACTIVE ELECTRODE

NEUTRAL ELECTRODE, metallic or in contact with metal foil of the same size
Load resistance, 200 Q

Measuring resistance, 200 Q

HF current meter

© O N O O b~ W N~

Earthed conductive plane

Figure 201.104 — Measurement of HF LEAKAGE CURRENT-with-NEUTRALELEGTRODE
referenced-to-earth for EARTH REFERENCED PATIENT CIRCUITS and load between electrodes
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Test 2 — The HF SURGICAL EQUIPMENT is set up as for test 1, but the 200 2 load resistor
is connected between the ACTIVE ELECTRODE and the PROTECTIVE EARTH TERMINAL of the
HF SURGICAL EQUIPMENT as shown in Figure 201.105. The HF LEAKAGE CURRENT flowing
from the NEUTRAL ELECTRODE is measured.
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7 e
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// //
/ A Wa //
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IEC
Key
1 SUPPLY MAINS
2 Table, made of insulating material
3 HF SURGICAL EQUIPMENT
4 ACTIVE ELECTRODE
5 NEUTRAL ELECTRODE, metathc or in contact with metal foil of the same size
6 Load resistance, 200
7 Measuring resistance; 200 Q
8 HF current meter
9 Earthed conductive plane
Figure 201.105 >"Measurement of HF LEAKAGE CURRENT-with-NEUTRAL- ELEGTROBE
referenced-to-earth for EARTH REFERENCED PATIENT CIRCUITS
and a load resistance from ACTIVE ELECTRODE to earth
D) NEUTRAL ELECTRODE 1SOLATEDfrom—earth—at HIGHFREQUENGY For MONOPOLAR| HF
ISOLATED PATIENT CIRCUITS
The PATIENT circuit is isolated from earth at both high and low frequencies, and|the
;bUidﬁUll b;ld“ IUC bubil tildi tilC ArF LEARNAGE CUCURRKRENT ﬂUVViIIg, ;II iw I, fIUIII aCh

electrode through a 200 Q non-inductive resistor to earth does not exceed 150 mA
when tested as described below.

Compliance is checked by the following test.

The HF SURGICAL EQUIPMENT is set up as shown in Figure 201.106, the output being
unloaded and loaded at the RATED LOAD.

EQUIPMENT is operated at maximum output setting in each HF SURGICAL MODE.
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NOTE1 The above requirements 1) and 2) do not apply for HF SURGICAL EQUIPMENT having a RATED OUTPUT POWER
not exceeding 50 W and intended for use without a NEUTRAL ELECTRODE.
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SUPPLY MAINS

Table, made of insulating material

HF SURGICAL EQUIPMENT

ACTIVE ELECTRODE

NEUTRAL ELECTRODE, metallic or inscontact with metal foil of the same size
RATED LOAD

Measuring resistance, 200 Q

HF current meter

© 0 N O o b~ ODN =

Earthed conductive plane

gure 201.106 — Measurement of HF LEAKAGE CURRENT-with-NEUTRAL-ELECTRODE isolated
from-earthat'high-frequenecy for HF ISOLATED PATIENT CIRCUITS

'3) For BIPOLAR-application HF PATIENT CIRCUITS

Any PATIENT_Circuit specifically designed for BIPOLAR application shall be isolated from
earth and\from other APPLIED PARTS at both high and low frequencies.

The (HFLEAKAGE CURRENT flowing from either pole of the BIPOLAR output to earth anfd to
the=NEUTRAL ELECTRODE via a 200 Q non-inductive resistor in each line shall|not
exceed the value which produces a power in a 200 Q non-inductive resistor equ3l to
1 % of the maximum BIPOLAR RATED OUTPUT POWER, with all output controls seft to
maximum.

Compliance is checked by the following test.

The HF SURGICAL EQUIPMENT is set up as shown in Figure 201.107. The test is
conducted using one side of the BIPOLAR output and using BIPOLAR and (if applicable)
NEUTRAL ELECTRODE leads supplied or recommended by the MANUFACTURER. The test is
conducted with the output first being unloaded and then repeated with the output
loaded at the RATED LOAD. The squared current value multiplied by 200 2 shall not
exceed the requirement above. The test is then repeated for the other side of the
BIPOLAR output.
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NOTE 2 The above requirements 1), 2) and 3) apply to HF SURGICAL EQUIPMENT with both TYPE BF and TYPE CF
R ‘ . :

‘ APPLIED PARTS.

*b)

3
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SUPPLY MAINS
Table, made of insulating material
HF SURGICAL EQUIPMENT

NEUTRAL ELECTRODENmetallic or in contact with metal foil of the same size

Measuring resistance, 200 Q

HF current meter

Earthed _eonductive plane

Activated BIPOLAR-ELEGFROBE ACCESSORY

Load.fesistance as required with HF power measuring device

Figure 201.107 — Measurement of HF LEAKAGE CURRENT from

a BIPOLAR-ELEGTROBE ACCESSORY

J

IEC

HIGH"FREQUENCY LEAKAGE CURRENTS measured directly at the HF SURGICAL EQUIPMENT
erminals

The preceding item a) may alternatively be fulfilled with a limit of 100 mA for 1) and 2) and
with unchanged limits corresponding to 1 % of the BIPOLAR RATED OUTPUT POWER into

200 Q and not to exceed 100 mA for 3) when the HF LEAKAGE CURRENT is measured directly
at the HF SURGICAL EQUIPMENT terminals.

Compliance is checked by measurement similar to the tests described in 201.8.7.3.101 a),
but without the electrode cables, and using leads as short as practicable for connecting

the load resistor, the measuring resistor and the current measuring instrument to the HF
SURGICAL EQUIPMENT terminals.

c) Cross-coupling between different HF PATIENT CIRCUITS

When any other PATIENT circuit is activated at its highest output settings and at all available
operation modes, then:
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1) A non-activated MONOPOLAR PATIENT circuit shall produce no more than 150 mA HIGH

FREQUENCY current into a 200 Q load to earth and, in turn, to the NEUTRAL ELECTRODE.

2) A non-activated BIPOLAR PATIENT circuit shall produce no more than 50 mA into a 200 Q

201

Amq{

The
ACC]

201

Amg

The
HF

Add

Ada

201

ACT

load connected across the two terminals or — with short circuited terminals — into a
200 Q load to earth and into a 200 Q load to the NEUTRAL ELECTRODE (both currents
added, see Figure 201.107).

Compliance is checked by measurements using the test arrangements specified in
subclause 201.8.7.3.101 b) and the HF SURGICAL EQUIPMENT is set up as shown in
Figure 201.106 (for MONOPOLAR) or Figure 201.107 (for BIPOLAR PATIENT circuits).

ha)

bb)

VE

miti

8.8.2 Distance through solid insulation or use of thin sheet material

bndment:

8.8.3 Dielectric strength

bndment:

itional test conditions:

itional subclauses:

8.8.3.101 _*SACTIVE ACCESSORY insulation

requirements 8.8.2 a) and 8.8.2 b) of the general standard do not apply. f0, HF SURG|CAL
FSSORIES.

se requirements do not apply to HF SURGICAL ACCESSORIES.“The requirements and testg for
URGICAL ACCESSORIES are given in 201.8.8.3.101 and 204:15.101.4.

If, during dielectric strength testing ofisolid insulation forming MEANS OF PAT|ENT
PROTECTION, a breakdown or flashover occurs through the atmosphere at the|AIR
CLEARANCE specified in 8.9 of the general standard and 201.8.5.1.2 of this documgent,
an insulating barrier may be placed to prevent this breakdown so that the protedtive
insulation can be tested.

If, during dielectric strength“testing of solid insulation forming MEANS OF PAT|ENT
PROTECTION, a breakdown_or flashover occurs at the CREEPAGE DISTANCE specified in
8.9 of the general standard and 201.8.5.1.2 of this document, then the test shal| be
carried out on the components which provide MEANS OF PATIENT PROTECTION, such as
transformers, relays) optocouplers or CREEPAGE DISTANCES on printed circuit boards.

ACCESSORIES and cords of ACTIVE ACCESSORIES shall be sufficiently insulated to

jate _unintended thermal burn RISK to the PATIENT and OPERATOR under conditions of
NOjMAL USE.

Compliance is checked as follows:

Test samples, other than those marked for single use, shall have undergone the cleaning,
disinfection and sterilization methods using the number of cycles as specified in the
instructions for use. See 7.9.2.12 in the general standard.

The insulated parts of all ACTIVE ACCESSORIES, other than ACTIVE HANDLES and ACTIVE
CONNECTORS, shall be preconditioned by immersion in 0,9 % saline for 12 h. Operative
conductors which may have been exposed in preparation for testing, as well as the insulation
of the cords of ACTIVE ACCESSORIES within 100 mm of the ends, shall be protected from
contact with saline. Upon completion of this preconditioning, excess saline shall be removed
from surfaces and cavities by shaking and/or wiping with a dry cloth.
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Immediately following saline preconditioning, applicable electrical testing shall be conducted
in the following order:

— HF leakage (201.8.8.3.102);
— HF dielectric strength (201.8.8.3.103);
— mains frequency dielectric strength (201.8.8.3.104).

201

.8.8.3.102 * ACTIVE ACCESSORY HF leakage

a) Measured HF LEAKAGE CURRENT

The
ACT
CON
insy

The

whe

ftest

pe
The

Corn

The
morie

insulation applied to C MON
VE ACCESSORIES, including ACTIVE ELECTRODE INSULATION but excluding AC
NECTORS shall limit HF LEAKAGE CURRENT passing through the external surface-"of
lation to less than /g kage

limit for ACTIVE ACCESSORIES intended for MONOPOLAR application is:

l\eakage [mA] =9,0x106 x d x L x frggt X Upeak

[mA] =2,0x10° xd x L xf

test

xUy

Ieakage peak

re

is the smallest outer dimension of the insulation in mm,
is the HF test voltage frequency in kHz,

is the length of sample insulation through which HF LEAKAGE CURRENT passes, in
and

Lk IS the peak HF test voltage.

corresponding limit for-eerds AGTIVE ACCESSORIES intended for BIPOLAR application is

Ileakage [mA] =18x 107° xd x L x frest ¥ Upeak

lleakage[mA] 4,0x107° xd x L xf,

test

xU

peak

hpliance is tchecked as follows:

fulldength of the sample insulation except that within 1 cm of exposed conductors, bu
e than 30 cm of length, shall be immersed in a 0,9 % saline bath or wrapped in a sa

Soa

cm,

{ no
ine-

P=Ye POFOUS cloth N:lrlnn the entire course of the test All operative-inner-conducltors
g

hall

be connected together to one pole of an HF voltage source having an approximately sinusoidal
waveform and a frequency fi.s; of 300 kHz to 1 MHz. The opposite pole of the HF voltage
source is connected to a conductive electrode immersed in the saline bath or to foil wrapped
around the midsection of the saline-soaked cloth. HF LEAKAGE CURRENT ligaage IS monitored by
means of a suitable instrument connected in series with the HF voltage source output. The HF

test

voltage Upey s monitored between the HF voltage source output poles.

The HF test voltage Upeqy is advanced until the peak voltage equals the lesser of RATED
ACCESSORY VOLTAGE or 400 Vi,eak- The measured HF LEAKAGE CURRENT ligakage Shall not
exceed the specified limit.

b) Measured HF leakage capacitance
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The preceding item a) may alternatively be fulfilled by limiting measured HF leakage
capacitance for-eerds ACTIVE ACCESSORIES intended for MONOPOLAR application to no more
than

Cleakage [pF] = 494 X d X L
and forcords ACTIVE ACCESSORIES intended for BIPOLAR application to no more than

Cleakage [pF] = 8,8 X d X l_

whedre

d |s the smallest outer dimension of the insulation, in mm, and

L |s the length of sample insulation immersed in saline bath, jn cm.

Thel measured HF leakage capacitance shall not exceed the specified relevant limit.
Compliance is checked as follows:

Thel full length of the sample insulation except that within 1 cm of exposed conductors, buf no
morte than 30 cm of length, shall be immersed~in a 0,9 % saline bath or wrapped in a saljine-
soaked porous cloth during the entire couts&’of the test. All operative inner conductors ghall
be ponnected together to one measuring-terminal of a capacitance-measuring instrument
having a sensing frequency of 100 kHzto 1 MHz. The opposite measuring terminal of|the
cappcitance measuring instrument is connected to a conductive electrode immersed in|the
salipe bath or to foil wrapped arognd the mid-section of the saline soaked cloth. HF leakage
cappgcitance is the capacitance_ihdicated by the capacitance measuring instrument when
opefated according the instrumeént MANUFACTURER’s recommended practices.

201/8.8.3.103 * ACTIVE ACCESSORY HF dielectric strength

Thel| insulation~applied to ACTIVE ACCESSORIES shall be capable of withstanding HF voltagg of
120| % of the~RATED ACCESSORY VOLTAGE.

Compliance is checked as follows:

The tests shall be performed at a test voltage related to the RATED ACCESSORY VOLTAGE
specified by the MANUFACTURER of the HF SURGICAL ACCESSORY in the instructions for use (see
201.7.9.2.14 e)), as detailed in the following test methods. For ACTIVE ELECTRODES and the
cords of ACTIVE ACCESSORIES, a portion of the insulation which has been preconditioned in
saline is wound with a maximum of five turns of bare conductive wire having a diameter of 0,4
mm + 10 % at a pitch of at least 3 mm without deforming the surface of the sample. If
necessary to prevent inadvertent arc discharge, the CREEPAGE DISTANCE between this wire and
operative conductive parts of ACTIVE ELECTRODES may be increased to 10 mm by application
of insulation. Such added insulation shall have a thickness no greater than 1 mm and shall
cover no more than 2 mm of ACTIVE ELECTRODE INSULATION. One pole of the HF test voltage
source shall be connected to the bare conductive test wire, and the opposite pole shall be
connected simultaneously to all operative conductors in the sample being tested.
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ACTIVE HANDLES, together with any detachable cords and detachable ACTIVE ELECTRODES
which are specified as compatible, shall be wrapped in a porous cloth soaked in 0,9 % saline.
This cloth shall cover the entire exterior surface of the handle and extend at least 150 mm on
to the surface of the cord and 5 mm on to the ACTIVE ELECTRODE INSULATION. If necessary, the
CREEPAGE DISTANCE between the cloth and exposed operative conductive parts of the ACTIVE
ELECTRODE may be insulated as described above. The midsection of the saline-soaked cloth is
wrapped with metal foil and connected to one pole of the HF test voltage source. All operative
inner conductors in the samples being tested, including the operative tip(s) of the ACTIVE
ELECTRODE, shall be connected simultaneously to the opposite pole.

fput
the
h a
tion
ncy

Tholse parts of the test samples which are not insulated in NORMAL(USE shall be adequdtely
profected against contact with the saline solution during preconditiohing, and this protedtion
shall be left in place during the tests.

Tesf conditions:

Apply an approximately sinusoidal voltage at a frequency of 400 kHz + 100 kHz with a
confinuous waveform, or alternately with a modulated”“waveform (modulation frequency higher
than 10 kHz) with the peak test voltage equal to:120 % of the peak voltage according to|the
RATED ACCESSORY VOLTAGE specified by the MANUFACTURER of the HF SURGICAL ACCESSORY |and
With a test CREST FACTOR (cfi,) which is defined as follows:

For|RATED ACCESSORY VOLTAGES less than or equal 1 600 V:
Cftest <2
For|RATED ACCESSORY VOLTAGES greater 1 600 V and less than or equal to 4 000 V:

_ Ugee —4001[V]

Ciest = 600[V] (with a tolerance of + 10 %)

whdre

U,ct ~Jsthe rated accessory voltage in V.

For RATED ACCESSORY VOLTAGES greater 4 000 V:

Cfiest = 6 (with a tolerance of £ 10 %)

ACTIVE ACCESSORIES intended to be used with HF SURGICAL MODES or output settings requiring
specific approval shall withstand 120 % of the peak output voltage of such HF SURGICAL MODE
or output setting. They shall be tested under the same conditions as described above but with
the actual CREST FACTOR of such HF SURGICAL MODE or output setting (see 201.7.9.2.2.101 ¢)

3)).

In situations where the test conditions present a capacitive load that prevents maintaining the
characteristics of the HF test voltage, testing of the ACTIVE HANDLES may be conducted in
sufficiently small sections of the insulation, in sequence, until the entire exterior surface of the
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handle (including at least 150 mm onto the surface of the cord and 5 mm onto the ACTIVE
ELECTRODE INSULATION) has been tested.

201.8.8.3.104 * ACTIVE ACCESSORY mains frequency dielectric strength

The insulation applied to an ACTIVE ACCESSORY, including those portions of insulation having
been tested at HF according to 201.8.8.3.103, shall withstand a DC or mains frequency peak
voltage of 1 000 V greater than the RATED ACCESSORY VOLTAGE specified by the
MANUFACTURER of the HF SURGICAL ACCESSORY.

Corﬂnlignr-a s taostad as followuc:-
HHAGOA+STO-SHO—aSTOHOWS:

Thel test voltage source shall produce a DC or mains frequency signal. The test duration ghall
be 30 s for ACTIVE HANDLES, ACTIVE ELECTRODES and ACTIVE CONNECTORS. The test'duration for |
the |cords of ACTIVE ACCESSORIES shall be 5 min. Although corona discharge qmay occur| no
breakdown of the insulation or flashover shall occur. Immediately after this dielectric strepgth
test} any incorporated FINGERSWITCH shall be operated 10 times. An ohmmeter, or ofher
suitkble means, shall be used to test whether the switching mechanism ‘operates as intended
to ensure that, when connected to HF SURGICAL EQUIPMENT, the HF output will be de-energlzed
wh@gn the FINGERSWITCH is released.

The| insulated parts of ACTIVE CONNECTORS more than 10(mm CREEPAGE DISTANCE from
exppsed operative conductors shall be wrapped with a porous cloth soaked in 0,9 % saline.
The|l midsection of the cloth is then wrapped with metal foil. The test voltage is applied
between the foil and all of the operative ACTIVE CONNEQTOR contacts.

Thel entire length of the insulation of cords of .ACTIVE ACCESSORIES, including that pontion
previously tested at HF according to 201.8.8.3:103, but exclusive of the sections within
100|mm of the ends, shall be immersed in a bath of 0,9 % saline. The test voltage is applied
between a conductive electrode immersed\n the saline bath and all of the conductors in|the
cord simultaneously.

ACTIVE HANDLES complete with detachable electrodes are prepared for testing and connected
to the test voltage source using~the same techniques as described in 201.8.8.3.103. |[The
saline-soaked cloth and foil applied for that test may be left in place for this test provided ¢are
is tgken to ensure that the cloth remains thoroughly wetted.

201)8.9.1.5 ME EQUIPMENT RATED for high altitudes

Ameéndment:

Thig requirement does not apply for the separation between HF PATIENT CIRCUITS and|the
ENCLOSURE=including SIGNAL INPUT/OUTPUT PARTS and between different HF PATIENT CIRCUITS.

For|HE'SURGICAL EQUIPMENT and ASSOCIATED EQUIPMENT, requirements for separation between
HF PATIENT CIRCUITS and the ENCLOSURE including SIGNAL INPUT/OUTPUT PARTS, between HF
PATIENT CIRCUITS and the intermediate circuit and between different HF PATIENT CIRCUITS are
specified by 201.8.5.1.2.

201.8.10.4 Cord-connected HAND-HELD parts and cord-connected foot-operated control
devices

201.8.10.4.1 Limitation of operating voltages

Subclause 8.10.4.1 of the general standard does not apply. See 201.8.10.4.101.

201.8.10.4.2 * Connection cords

Replacement:
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Anchorages of cords of ACTIVE ACCESSORIES shall be designed to minimize the RISK to
PATIENTS and OPERATORS arising from damage to conductors or insulation caused by cable
flexure or excessive tension.

Compliance shall be checked by inspection and by the following test:
The anchorages on ACTIVE HANDLES and ACTIVE CONNECTORS are tested one at a time.

The ACTIVE HANDLE or ACTIVE CONNECTOR under test is FIXED in an apparatus similar to that
shown in Figure 201.108, so that when the oscillating member of the apparatus is at the
midflle of its travel, the axis of the cord, where it Teaves the part under test, is vertical land
pasges through the axis of oscillation. The cord is passed through an aperture 300 mm->from
the |laxis of oscillation and a weight equal to the cord and connector of the ACTIVE ACEESSORY
is affixed to the cable below this aperture for the purpose of applying tension to the cord. [The
maximum diameter of the hole should not be more than 2 times the diameter ofcthe cord.

Where an anchorage of the ACTIVE HANDLE or ACTIVE CONNECTOR under test/is fitted with |two
or more cords, these shall be tested together, with the total weight affixed to the anchonage
being the sum of the weights required to be applied to each cord individually.

Thel| oscillating member is rotated through an angle of 90 ° (45 ° on’each side of the verticdl).

Thel number of cycles applied to cable anchorages of ACTIVEHANDLES shall be 10 000 (204Q for
ACT|VE ACCESSORIES marked for single use only) at the‘rate of approximately 30 cycles|per
minute. The number of cycles applied to anchorages-of.cables of ACTIVE CONNECTORS shall be
5 000 (100 for ACTIVE ACCESSORIES marked for single“use only) at the rate of approximately 30
cycles per minute.

Aftdr the test, the cord shall not have worked’ loose nor shall it show any damage. For multi-
confluctor cables there shall be no shert circuits between individual conductors. [The
tengioning weight shall be increased to;1 kg and individual conductors checked for continuity
using a DC, current not in excess of 1'A.
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Adaitional subclauses:

201
201

Exc

app
con

The
sou
CON
othd

NOT

+45°

Handle or connector

/Carrier

Axis of oscillation”

300 mm

=

] \Weight

IEC

Figure 201.108 — Test apparatus for anchorages of cords of ACTIVE ACCESSORY

8.10.4.101 * SWITCH SENSORS
8.10.4.101.1 General

ept where provided forin subclause 201.8.10.4.101.2, HF SURGICAL EQUIPMENT
icable ASSOCIATED EQUIPMENT shall be provided with a SWITCH SENSOR requi
inuous activation intorder to energize the ACTIVE OUTPUT TERMINALS.

rce isolatedsfrom the MAINS PART and from earth, having a voltage not exceeding 12 V,
DUCTIVE,CONNECTION to the APPLIED PART exists, and not exceeding 24 V AC or 34 V D
r cases:

F.1¢ /This requirement applies to voltages appearing within SWITCH SENSORS. Common-mode HF volt

and
ring

SWITCH SENSOR/for cord-connected ACTIVE ACCESSORIES shall be supplied from a pgwer

if a
C in

hges

SHOU

ld bo are disrecaarded
=

Under SINGLE FAULT CONDITION the SWITCH SENSOR shall not cause low-frequency PATIENT
LEAKAGE CURRENT (S) exceeding the allowable limits (see 201.8.7.3).

Compliance is checked by inspection, functional check, and by measurement of voltage and
LEAKAGE CURRENT (S).

Where the SwITCH SENSOR is provided with input terminals intended for connection to external
electrical switch contacts, it shall not be possible to activate any output of the HF SURGICAL
EQUIPMENT when the input terminals are bridged by a resistance equal to or greater than
1 000 Q.

Compliance is checked by a functional test.
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Each swiTCH SENSOR shall activate only its intended single ACTIVE OUTPUT TERMINAL and shall
control no more than one HF SURGICAL MODE at any one time.

NOTE 2 For the purpose of this requirement the two arms of a rocker style switch are considered to be two

indiv

201.

idual switches.

8.10.4.101.2 Non-continuous activation

Non-continuous activation mode of the SWITCH SENSOR is accepted only if

a) the output of the HF SURGICAL EQUIPMENT is automatically stopped in accordance with the

nacific-anpnlication-of tho ocauinmaent

b)

c)

Con

201

A'S

app
COA

a
PP C T TC o P PO toTT OT T T CqUTPTTToTTa

p visible indicator is provided to indicate to the OPERATOR that the HF SURGICAL EQUIPMENT

s set to such a specific application mode, and
A means of manual output deactivation is provided.

hpliance is checked by inspection of ACCOMPANYING DOCUMENTS and fungtional test.

8.10.4.101.3 Impedance sensing activation

WITCH SENSOR which is intended to activate HF output in résponse to the impedgnce
paring between—BHRPOLAR ACTIVE OUTPUT TERMINALS is _acéceptable only for BIPQLAR

IGULATION.

Where such an impedance-sensing SWITCH SENSOR is provided as an alternative or in addition

to a

a)
b)

c)

Imp
acti
cap
app
Con
201

Foo

The

contact-closure sensing SWITCH SENSOR, then

t shall not be possible under any conditions_for HF output to be energized solely gs a

result of interruption and restoration of the SUPPLY MAINS, and

mpedance-sensing activation shall be epabled only in response to a specific OPERATOR

Selection, and

that selection shall be visibly indicated to the OPERATOR.
pdance sensing SWITCH SENSORS shall not be permitted for MONOPOLAR HF ou
ation. The requirements 0Of-this subclause do not apply to SwWITCH SENSORS which

hble only of automatically-“terminating HF output according to the purpose of spe
ication modes (see 201.8.10.4.101.2 a)).

hpliance is checked by inspection of ACCOMPANYING DOCUMENTS and functional test.

8.10.4.101.4> Footswitches

tswitches“shall comply with the following requirement (see also 201.11.6.5 and 201.12.

force required to actuate the switch shall be not less than 10 N, applied over an are

tput
are
Cific

8 of

625

mm#< anywhere on the operating surface ot the rootswitch.

Compliance is checked by measurement of the actuating force.

201.9 Protection against MECHANICAL HAZARDS of ME EQUIPMENT and ME SYSTEMS

Clause 9 of the general standard applies.

201

10 Protection against unwanted and excessive radiation HAZARDS

Clause 10 of the general standard applies.
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A1 Protection against excessive temperatures and other HAZARDS

Clause 11 of the general standard applies, except as follows:

201.

11.1.1 * Maximum temperature during NORMAL USE

Addition:

Duty-eyeler HF SURGICAL EQUIPMENT, set up to deliver its RATED OUTPUT POWER into a resistive
load using the electrode cable, is operated for 1 h with a DUTY CYCLE as specified by the

MAN
mof

201
Add

AcCT
as |l
and

201
Add

NEU
PAT

201

Rep

The
con
con
EQU

Con

Agq
SUR
and|
recq
trea

UFACTURER bul with operating times of at Teast 10 s alternating with a resiing time of
e than 30 s.

11.1.2.1 APPLIED PARTS intended to supply heat to a PATIENT

ition:

IVE ELECTRODES are considered to be APPLIED PARTS intended to supply heat to a PAT
clinical effects is not required.

11.1.2.2 APPLIED PARTS not intended to supply heat to,a-PATIENT

ition:

TRAL ELECTRODES are considered to be APPLIED PARTS not intended to supply heat
ENT (see 201.12.4.101 and 201.15.101.5).

11.6.3 * Spillage on ME EQUIPMENT andME SYSTEMS

lacement:
ENCLOSURE of the HF SURGICAL EQUIPMENT and ASSOCIATED EQUIPMENT shall
structed so that liquid spillage in NORMAL USE does not wet electrical insulation or o

ponents which, when wetted, are likely to affect adversely the safety of the HF SURG
IPMENT and ASSOCIATEDEQUIPMENT.

hpliance is checked by the following test.

antity of ohe\litre of water is poured steadily onto the middle of the top surface of the
GICAL EQUIPMENT and ASSOCIATED EQUIPMENT over a period of 15 s. HF SURGICAL EQUIPM
ASSOCIATED EQUIPMENT intended to be built into a wall or cabinet is tested mounted
mmended, the water being poured onto the wall above the control panel. After
tméent, the HF SURGICAL EQUIPMENT and ASSOCIATED EQUIPMENT shall withstand

not

ENT

art of their intended clinical effect (CUTTING and COAGULATION). Disclosure of temperatlires

0 a

be
ther
CAL

b HF
ENT
| as
this
the

diel
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CULUTC SUCTIYUT ICSU SPCUITICU ITT £2UT.0.0.9, dllTu ITTsPCUUHOUIT STTdll SIHTOW Uidl WdalCr WITICTT

nay

have entered the ENCLOSURE cannot adversely affect the safety of the HF SURGICAL EQUIPMENT
and ASSOCIATED EQUIPMENT. In particular, there shall be no trace of water on the insulation for
which CREEPAGE DISTANCES are specified in 8.9.1 of the general standard.

201.11.6.5 Ingress of water or particulate matter into ME EQUIPMENT and ME SYSTEMS

Addition:

a) * The electrical switching parts of footswitches for HF SURGICAL EQUIPMENT and ASSOCIATED
EQUIPMENT intended for use in operating rooms shall be protected against the effects of
ingress of liquids that might cause inadvertent energization of the APPLIED PART.

Compliance is checked by the following test.
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The footswitch shall be completely immersed in 0,9 % saline to a depth of 150 mm for a
period of 30 min. While immersed, it shall be connected to a SWITCH SENSOR corresponding
to its NORMAL USE and actuated 50 times. The SWITCH SENSOR shall register deactivation
upon each release.

* The electrical parts of FINGERSWITCHES shall be protected against the effects of ingress
of liquids that might cause inadvertent energization of the APPLIED PART (see also
201.8.8.3.103).

Compliance is checked by the following test.

The AC impedance of each of the switching terminals of the ACTIVE CONNECTOR shall be
measured ysing a frequency of af least 1 kHz and a voltage of less than 12 V. The ACTIVE
HANDLE is supported horizontally at least 50 mm above any surface with the _switch
betivating parts uppermost. One litre of 0,9 % saline solution is poured steadily from alove
bver the ACTIVE HANDLE over a period of 15 s so as to wet the entire length of the AC[rIVE
HANDLE. The liquid is allowed to drain away freely. The AC impedance of the switching
erminals shall remain greater than 2 000 Q.

mmediately after, each FINGERSWITCH is operated and released 10,times. The |AC
mpedance of the switching terminals shall exceed 2 000 Q within 0,5's after each relegse.

11.6.7 * Sterilization of ME EQUIPMENT and ME SYSTEMS

bss marked for single use only, ACTIVE ACCESSORIES, and all detachable parts thergof,
bpt ACTIVE CONNECTORS detachable from cords withoutiuse of TooLs, shall comply with|the
irements of this particular standard after being tested according to this subclause of|the

11.8 Interruption of the power supply / SUPPLY MAINS to ME EQUIPMENT

Whén HF SURGICAL EQUIPMENT is switched off and on again or when the SUPPLY MAINE is

intefrupted and re-established

- the output power for.algiven setting of the output control shall not increase by nore
than 20 %, and

- the HF SURGICAL'MODE shall not be changed except to a stand-by mode in which no
output is produced.

Compliance is checked by measurement of the power, averaged over a period of 1 s, [and

obsprvation of the operating mode

201

Cla

201

b) with-repeated operation of the mains switch of the HF SURGICAL EQUIPMENT;
b)<with interruption and re-establishment of the SUPPLY MAINS, the switch in thel HF

SIIDAINAL EAIIDMENT haina laft in tha "OMN" hacitinn
SOToroAT = QU E N DOHH GOt N—pP-OSHHO -

12  Accuracy of controls and instruments and protection against
hazardous outputs

use 12 of the general standard applies, except as follows:

.12.1 Accuracy of controls and instruments

Additional subclauses:
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201.12.1.101 Accuracy of output control setting

For output powers in excess of 10 % of the RATED OUTPUT POWER, the actual power as a
function of the load resistance and output control setting shall not deviate from that shown in
the diagrams specified in 201.7.9.3.1 by more than + 20 %.

Compliance is checked by performing the test of 201.12.1.102 but using appropriate values of
load resistance.

201.12.1.102 Monotonicity of output control setting

The| output power shall not increase with the decrease of the output control setting
201}7.9.3.1, Figure 201.109 and Figure 201.110).

Compliance is checked by the following test:

)

* MONOPOLAR outputs

see

The output power as a function of the output control setting is measured at a minimum

of five particular values of the load resistance, including (100 Q, 200 2, 500
1000 ©Q 2000 2 and at the RATED LOAD. ACTIVE AGCESSORIES and NEUT

‘QI
RAL

ELECTRODES supplied with HF SURGICAL EQUIPMENT of(3 m lengths of insulated

conductors shall be used for connection of the load reSistors.
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SUPPLY MAINS

Table, made of insulating material

HF SURGICAL EQUIPMENT

ACTIVE ELECTRODE

NEUTRAL ELECTRODE, metallic or in_contact with metal foil of the same size
Earthed conductive plane

- © O b~ WON -

1 Load resistance as required. with' HF power measuring device

Figure 201.109 — Measurement of output power — MONOPOLAR output

* BIPOLAR outputs

The output power as_a function of the output control setting is measured at a minin
of five particular.values of the load resistance, including 10 Q, 50 Q, 200 2, 50(
1 000 2 and~at the RATED LOAD. The BIPOLAR cord supplied with the HF SURG
EQUIPMENT (0r~a 3 m length of two conductor insulated cord RATED 600 V or gre
shall be_used for the connection of the load resistors.

MANUFACTURERS shall provide specific instructions on how to set up th
measurements on alternate forms of BIPOLAR-ELEGTRODES ACCESSORIES.

IEC

hum
) 2,
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ater
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201

For

applied to the ACTIVE OUTPUT'\TERMINALS shall not exceed that specified in 201.7.9.3.1.

-
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______________________________________________________ <
IEC
Key
1 SUPPLY MAINS
2 Table, made of insulating material
3 HF SURGICAL EQUIPMENT
9 Earthed conductive plane

-

0 Activated BIPOLAR-ELEGTROBE ACCESSORY
1 Load resistance as required with HF power measuring device

Figure 201.110 — Measurement of output power — BIPOLAR output

12.1.103 * Accuracy of MAXIMUM OUTPUT VOLTAGE

each HF SURGICAL MODE avaitable in HF SURGICAL EQUIPMENT, the MAXIMUM OUTPUT VOLTAGE

Compliance is checked. by use of an oscilloscope. See also 201.5.4 aa). Measurements dhall
be faken at the output)setting and load condition which yields the highest peak output voltage

for

201

Addition:

a)

b)

pach HF SURGICAL MODE.

12.2 Usability of ME EQUIPMENT

ANhaora o dovibhla foantoaitaoh occam bl : a t
vV HCTC O OO oTC—TOOToOW It oo CTT ot T

FHoN—eutput

activates CUTTING and the right pedal activates COAGULATION.
Compliance is checked by inspection.

* In an ACTIVE HANDLE which incorporates separate FINGERSWITCHES for selectively
activating CUTTING and COAGULATION HF SURGICAL MODES, that which activates CUTTING
shall be nearer to the ACTIVE ELECTRODE than is the other.

Compliance is checked by inspection.

It shall not be possible to energize simultaneously more than one ACTIVE OUTPUT TERMINAL,
unless:

1) each ACTIVE OUTPUT TERMINAL has independent sets of controls for selection of HF
SURGICAL MODE, HF output setting and independent SWITCH SENSORS,
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or

2) two MONOPOLAR ACTIVE OUTPUT TERMINALS have independent SWITCH SENSORS and
share a common FULGURATION output.

Compliance is checked by inspection and functional check.

d) * During simultaneous activation the audible tone shall be different from the tone produced
during single output activation. See also 201.12.4.2.101. Under no circumstances shall
any PATIENT circuit become energized by more than is defined in 201.8.7.3.101 ¢), unless
the output for that PATIENT circuit is activated by the OPERATOR.

Compliance is checked by inspection and functional check.

e) [ ACTIVE OUTPUT TERMINALS on HF SURGICAL EQUIPMENT and ASSOCIATED EQUIPMENT\ghall
differ in configuration sufficiently such that MONOPOLAR ACTIVE ACCESSORIES, NEUTRAL
ELECTRODES and BIPOLAR ACTIVE ACCESSORIES cannot be improperly connected.

NOTE See Annex AA.
Compliance is checked by inspection.

f) [ ACTIVE CONNECTORS having more than one pin shall have permanenily FIXED pin spading.
Flying leads” are prohibited.

Compliance is checked by inspection.

g) I Where more than one HF SURGICAL MODE can be energized'by a single SWITCH SENSOR,
an indication shall be provided to show which HF SURGICAL MODE is selected beforg an
putput is energized.

Compliance is checked by inspection and functional test.
201/12.4 Protection against hazardous output

Adaditional subclause:

201/12.4.101 * Use of HIGH CURRENT MODE

HF BURGICAL EQUIPMENT shall provide™a means such that in HIGH CURRENT MODE, NEUTRAL
ELECTRODE(S) shall be used whichdave sufficient current carrying capacity so as to ensur¢ no
unafgceptable temperature rise. Mn doing so, the requirements of 201.15.101 shall| be
spefifically analyzed in the RISK*MANAGEMENT FILE for the HIGH CURRENT MODE conditions. This
reqliirement shall be considefed an ESSENTIAL PERFORMANCE requirement.

Compliance is chegked by inspection of the MANUFACTURER’S documentation and RISK
MANAGEMENT FILE.

201/12.4.2 *4ndication-of parameters relevant to safety

Adalition:

If theiota MeF—iR—an SURGICAL—MODE—IA simults activatiof
independent outputs if available, exceeds 400 W averaged over any period of 1 s when each
of the outputs is terminated at the RATED LOAD, then special consideration of potential
HAZARDS shall be addressed in the RISK MANAGEMENT FILE, especially with regard to NEUTRAL
ELECTRODES.

Compliance is checked by measurement.
Additional subclause:

201.12.4.2.101 Output indicator

HF SURGICAL EQUIPMENT shall be provided with a device which gives an audible signal when
any output circuit is energized by the operation of a SWITCH SENSOR or as a result of a SINGLE
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FAULT CONDITION. The sound output shall have its major energy content in the band of
frequencies between 100 Hz and 3 kHz. The sound source shall be capable of producing a
sound level of at least 65 dBA at a distance of 1 m from the HF SURGICAL EQUIPMENT according
to the one direction specified by the MANUFACTURER. An accessible sound level control may be
provided, but shall not reduce the sound level below 40 dBA. For simultaneous activation see
also 201.12.2 d).

In order that the OPERATOR may distinguish between the audible alarm called for in
201.8.4.101 and the signal specified above, either the former shall be pulsed or two different
frequencies shall be employed.

NOTE This audible signal is not intended to meet the definition of ALARM SIGNAL in IEC 60601-1-8. See|also
Claupe 208 of this document.

Compliance is checked by functional check and measurement of the sound level.

201/12.4.3 Accidental selection of excessive output values

Additional subclause:

201/12.4.3.101 * Output reduction means
Except as provided for in 201.7.9.2.2.101 a) item 7 and 201.7.9.3.1, for each HF SURG|CAL
MOOE, HF SURGICAL EQUIPMENT shall incorporate means to.€nable the output power tg be

redliced to not more than 5 % of the RATED OUTPUT POWERor 10 W, whichever is smaller (see
alsq 201.12.1.102).

Compliance is checked by measurement of outptit.power and inspection.

201]12.4.4 Incorrect output

Additional subclauses:

201/12.4.4.101 * Maximum allowed output power in SINGLE FAULT CONDITIONS

BIPQLAR outputs of HF EQUIPMENT shall be provided with an alarm and/or interlock system to

MONOPOLAR HF SURGICAL EQUIRMENT having a RATED OUTPUT POWER greater than 50 W anﬂi all
indicate and/or preventa significant increase in the output power relative to the output setfing.

The| maximum allowed output power under SINGLE FAULT CONDITIONS shall be calculated
sepprately for each PATIENT CIRCUIT and operation mode.

Thel maximum allowed output power in SINGLE FAULT CONDITIONS is defined according to Table
2011102:

— _Tabte 20t t02—MaximmumnTr output pOWETS 1T SINGLE FAULT CONDITTONS

Setting (range in % of RATED OUTPUT POWER) Maximum allowed output power in SINGLE FAULT
CONDITIONS
Less than 10 20 % of RATED OUTPUT POWER
10 to 25 Setting x 2
Greater than 25 and up to 80 Setting + 25 % of RATED OUTPUT POWER
Greater than 80 and up to 100 Setting + 30 % of RATED OUTPUT POWER

Compliance is checked by examination of the technical documentation and testing by
simulation of appropriate SINGLE FAULT CONDITIONS.
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201.12.4.4.102 * Output power during simultaneous activation

For HF SURGICAL EQUIPMENT providing simultaneous activation of more than one PATIENT circuit
(see 201.12.2), the PATIENT circuits shall not deliver an output power that exceeds the range
of deviation defined in 201.12.1.101 by more than 20 % when they are simultaneously
activated under any available combination of HF SURGICAL MODES.

Any single activated PATIENT circuit shall comply with 201.12.1.101.

Compliance is checked by the following tests (see Figure 201.111).

For|HF SURGICAL EQUIPMENT as defined in 201.12.2 ¢):

[ W—1

Q.

The output under test is activated at 20 % of its RATED OUTPUT POWER and the\HF cun
cading of this output noted. Any other output is then activated at maximum(power and|
urrent of the output under test shall not increase by more than 10 %.

The output under test is activated at 50 % and at 100 % output settings and the cur
alues noted. These values shall not increase by more than 10 %'\when the other outpt
ctivated additionally.

rent
the

rent
ut is

Thelse tests are repeated with all possible combinations of putputs which may be activated
together at any one time.

AO3 AO1 AO2
RN % \ /
o o o o

R3 R1 R2
o I o I o O
IEC
Key
1 HF SURGICAL EQUIPMENT
2 Connector for NEUTRAL ELECTRODE
R1 RATED LOAD for that active output
R2 RATED LOAD for that active output
R3 RATED LOAD for that active output
AO1 MONOPOLAR active output
AO2 MONOPOLAR active output
AO3 BIPOLAR active output

Figure 201.111 — Method of testing feedback from one active output

to another in simultaneous activation
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13 HAZARDOUS SITUATIONS and fault conditions for ME EQUIPMENT

Clause 13 of the general standard applies, except as follows:

201.13.2.13 Overload

Additional subclause:

201.13.2.13.101 * Protection against the effects of short-circuiting of the electrodes

HF
circ

Con

Con
con
The
sho
ther

Aftd
part

201

Cla

201

Cla

201
Ada

201

The
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ACT

URGICAL EQUIFMENT Shall De Capdble O WItNstanding, without dalmnage, the eimecls Ol S
Liiting or open-circuiting the output when energized at maximum output setting.

pliance is checked by the following test.

nect the conductors described in 201.12.1.102, items a) and b), to theVPATIENT ci
hections and, for each HF SURGICAL MODE, set the output control to the nmiaximum posit
output is then switched on, and the remote ends of the activated\pair of conductors

switched off for a period of 1 min. The above cycle is repeated-for a total of 10 times.

r this test the HF SURGICAL EQUIPMENT shall comply with’ all the requirements of
icular standard.

.14 PROGRAMMABLE ELECTRICAL MEDICAL,SYSTEMS (PEMS)

ise 14 of the general standard applies.

.15 Construction of ME EQUIPMENT
ise 15 of the general standard@pplies, except as follows:

15.4.1 Construction of .connectors

itional subclauses:

15.4.1.101 * Compatibility with third party ACTIVE ELECTRODES

MANUFACGTURER of an ACTIVE ACCESSORY with a detachable ACTIVE ELECTRODE S
ide upan)request the dimensions and associated tolerances for the mating part of
VE ELECTRODE which is intended to be attached to the ACTIVE ACCESSORY.

Con

1,nli:mr*n is checked hy inqpprﬁnn of the ACCOMPANYING DOQCUMENTS

ort-

cuit
ion.
are

't-circuited for a period of 5 s and then open-circuited for a period of 15 s. The outplt is

this

hall
any

The MANUFACTURER of an ACTIVE ACCESSORY with a detachable ACTIVE ELECTRODE shall specify
in the ACCOMPANYING DOCUMENTS the ACTIVE ELECTRODES with which it is intended to
compatible.

be

Compliance is checked by demonstrating conformance with all relevant requirements of this
particular standard.

201.15.4.1.102 * Retention of detachable ACTIVE ELECTRODES

The MANUFACTURER of a detachable ACTIVE ELECTRODE shall specify in its ACCOMPANYING
DOCUMENTS the ACTIVE ACCESSORIES with which it is intended to be used.
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The detachable ACTIVE ELECTRODE shall fit securely into the specified ACTIVE ACCESSORIES.
Compliance shall be checked by inspection and by the following test:

The detachable ACTIVE ELECTRODE is inserted ten times into a specified ACTIVE ACCESSORY.
Afterwards, the ACTIVE ELECTRODE shall not detach when subjected to a pull equivalent to ten
times the weight of the ACTIVE ELECTRODE up to a maximum of 10 N for one minute along the
axis of insertion.

When a detachable ACTIVE ELECTRODE is inserted into a specified ACTIVE ACCESSORY, the
conlbination shall contorm to all other applicable requirements of this particular standards

Additional subclauses:

201/15.101 * NEUTRAL ELECTRODES
201/15.101.1 General requirements for NEUTRAL ELECTRODES
Except for any PATIENT circuit intended only for connection to a BIPOLAR—ELEGCTRPDE

ACCESSORY, HF SURGICAL EQUIPMENT having a RATED OUTPUT POWER~R excess of 50 W shalll be
proyided with a NEUTRAL ELECTRODE connection.

Compliance is checked by inspection.

201]15.101.2 * NE cord attachment

The| NEUTRAL ELECTRODE shall be reliably connected to the cord. Except for a MONITORING| NE,
any| current used for monitoring the electrical continuity of the electrode cord and| its
conhections shall pass through a section of the electrode.

Compliance is checked by the followingstest.

An electrical continuity test is conducted using a current of at least 1 A but not more than|5 A
from a DC or mains frequency eéurrent source with a no-load voltage not exceeding 6 V. [The
resistance shall be 1 Q or less.

201]15.101.3 * NE cord'connector,-ho-conductive parts on PATIENT

Any| contacts of the electrical connector of an NE cord for attachment to a detachable NE ghall
be flesigned sae._that their conductive parts cannot come into contact with the body of|the
PAT|ENT in thelevent of inadvertent disconnection.

Compliance is checked by the following test.

The NE cord Is detached from the NE and, using the standard test finger shown in Figure 6 of
the general standard, it is verified that contact with conductive parts of the cable connector is
not possible.

201.15.101.4 * NE cord insulation

The insulation of NE cords shall be adequate to prevent a burn injury to the PATIENT and the
OPERATOR.

Compliance is checked by application of the following tests in the order shown:
— HF leakage test according to 201.8.8.3.102 a) with a test voltage [Upea] 0f 400 Vieq
HF LEAKAGE CURRENT shall not exceed

Ileakage [MA] =18 4,0 x 105 x d x L x frast X Upeak
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or alternatively the HF leakage capacitance test according to 201.8.8.3.102 b). The HF
leakage capacitance shall not exceed

Cleakage [PF]1 =4 8,8 x d x L
where
d is the smallest outer dimension of the insulation, in mm, and
L is the length of sample insulation immersed in saline bath, in cm;

— HF dielectric strength test according to 201.8.8.3.103 with an HF test voltage of 500 V¢,
No breakdown of the insulation shall occur;

: £ il fogar " Py " L 4 ONnd Q. 0O o 404 ) 4 4~ Lh
- rnairrrs ImeyqucriCy UICICULUNTC SUTCTIYUT tesSt dLLUruimy (U cUT.0.0.90. TUS WILIT a 1CSU VUIldUE Of

P 100 Vpeqr- No breakdown of the insulation shall occur.
201/15.101.5 * NE thermal performance

An NE shall not subject a PATIENT to a RISK of thermal injury at the NE appligation site under
confitions of NORMAL USE and when applied in accordance with instructionsfor.'Use.

Compliance for conventional NEUTRAL ELECTRODES is checked by the following test.

NOTE A conventional NEUTRAL ELECTRODE is one that is not suitable for use with’@ HIGH CURRENT MODE.

Forlan NE with the PATIENT weight range marked as follows,dhe’maximum temperature risg of
any|1 cm square area under and extending 1 cm beyond the'NE contact site on a PATIENT ghall
not exceed 6 C immediately after a 60 s application of the specified test current, lyog;.

Table 201.103 — Test currents’by weight range

PATIENT weight range hest
mA

< 5kg 350

5 kg to 15 kg 500

> 15 kg or unspecified 700

For|all MONITORING NE_the contact area shall be A, the alarm area, as evaluated in|the
compliance test for subclause 201.8.4.101.

For|all other NE he’contact area shall be the area of the NE when applied according to|the
instructions foruse.

For| NEs-intended for use on small PATIENTS, these tests may be performed on live gdult
subjects.'The test surface to which the NE under test is applied shall be the skin of human
subjests, or electrically and thermally equivalent surrogate media or test devices. These tests
shall be repeated using a minimum of four different samples of the NE under test on each
human subject or surrogate media. Where a surrogate medium or test device is used, at least
10 different samples of the NE shall be tested. Each of these at least 10 different samples
shall be tested with the alarm area A, from another human subject. For each human subject
the test shall be performed with the individual alarm area A,, as evaluated in the compliance
test for subclause 201.8.4.101. The alarm area A, can also be determined by means of a test
device if such test device has a cQMm simulation circuit.

The NE and test surface temperatures of surrogate media or test devices shall be 23 + 2 °C,
and a reference temperature scan of the test surface shall be recorded immediately prior to
application of the NE to the test surface. The NE shall be applied to the test surface in
accordance with supplied instructions for use, except that contact area shall be A,. The NE
shall rest on the test surface for 30 min in a stable temperature environment before the
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application of the test current. If a thermally equivalent surrogate medium or test device is
used the test may commence once thermal equilibrium is achieved.

The test current, ., applied to the electrode under test shall have an approximately
sinusoidal HF waveform, and-must shall be attained within 5 s of the beginning of the test and
maintained between 100 % and 110 % of I, for 60 s £+ 1 s.

A second temperature scan of the test surface shall be completed within 15 s following
cessation of the test current. Upon comparison with the reference scan, the temperature rise
of any 1 cm square area shall not exceed 6 °C.

The| temperature scanning apparatus shall have an accuracy of better than 0,5 °C and a
spatial resolution of at least one sample per square cm over the entire NE contactiarea plus
the |area extending 1 cm beyond the edge of that area. Spatial correlation between |the
refgrence and second temperature scans shall be within + 1,0 cm.

Where human subjects are employed, they shall comprise a pool of atdeast five males jand
five|females having a variety of skin tissue morphologies, i.e. thin, averagé and thick layers of
subtutaneous body fat.

Any| surrogate medium or test device shall bear documented evidence that it is expectefl to
yielfl temperature rise results no smaller than those from this-test protocol as applied tp at
leagt 20 human subjects.

201]15.101.6 * NE contact impedance

The|limpedance of the electrical contact between-the surface of the NE application site and|the
NE ¢ord connection, within 5 cm of its connectioh to the NE conductive surface, shall be|low
enough to prevent a RISK of PATIENT burn du&,to ohmic heating during passage of HF surdical
current.

For|conductive NE, contact impedance shall not exceed 50 Q, and for capacitive NEs, conftact
cappcitance shall be no less than 4 nF over the frequency range of 200 kHz to 5 MHz.

NOTE For purposes of this document, unless otherwise specified by the MANUFACTURER, a conductivg NE
presents a contact impedance with a phase angle of less than 45° at 200 kHz, and a capacitive NE a 20Q kHz

der

M S

y of

e NE

rder

' 70 mA

and frequency fiest IN the range of 200 kHz to 5 MHz is passed between the NE cord and the
plate and monitored by use of a suitable true RMS AC ammeter.

Uiest @nd lioo are recorded at f = 200 kHz, 500 kHz, 1 MHz, 2 MHz and 5 MHz. For each f;,
contact impedance Z is computed as:

U
Z.= test
/ test

and contact capacitance C; is computed as:
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6
Itest x 10
21 x figst % Utest

C.|nF]=

re

is the RMS HF test current in A;
t Is the RMS HF test voltage in V;
is the HF test voltage frequency in kHz.

19.7T071.7 7 NE adhesion

NEs, except MONITORING NEs and NEs marked for use with PATIENTS weighing/less f{
g, if the instructions for use indicate that the NE is adhesively attached to the RATIENT,
strength of the adhesive shall be adequate to ensure a safe degree of-contact un
bcted conditions of use.

npliance is checked by the following tests.

NEs intended for use on small PATIENTS, these tests may be pelformed on adult subjg
fogate test surfaces that are shown to be equivalent to human(subjects may be used.

Pull test

bast two samples of the NE under test are applied to-convenient locations on at leas
e and 10 female human subjects, according to instructions for use. After application,
allowed to remain undisturbed for 5 min to 10 min. For NEs intended for use on 4
ENTS, the attached NE cord is subjected for 10-min to a 10 N force directed along eac
orthogonal axes in a plane parallel to the\skin surface at the NE cord connection p
of the axes shall consist of the minor diménsion of the NE at that point. No more than

Conformability test

under test are applied to at least 5 male and 5 female human subjects on approximad
ndrical sites (e.q., extremities) having circumferences from 1,0 to 1,25 times the lengt|
major axis of the NE, with~the major axis of the NE encircling the site. No more than 1
he adhesive area of-the NE shall have separated from the skin surface at 1 h &
ication.

E The conformability test is not required where this kind of application site is counter indicated in
ictions for uses

Fluid tolerance test

NES are placed on at least 5 male and 5 female human subjects. The appropi
hector is connected to the NE if the NE is intended for use with a reusable cable. One

han
the
der

cts.

t 10
NES
dult
h of
Dint.
5 %

tely
h of
0 %
fter

the

iate
itre

of

"9 % salime s pouredfor 55 to 15 S froma heightof 300 directly over the NE. NOT

1ore

than 10 % of the adhesive area of the NE shall have separated from the skin surface within
15 min after the saline is poured.

201.15.101.8 * NE shelf life

NEs marked for single use shall comply with the requirements of 201.15.101.5 through
201.15.101.7 on the expiration date specified by the NE MANUFACTURER. Test samples may be
produced by actual storage of the NEs according to their instructions for use, or by
accelerated aging of the NEs through a cycle which has been shown to be at least as severe
as equivalent recommended storage condition aging.

Compliance shall be verified by testing devices within 30 days of the expiration date or the
date when accelerated aging is completed.
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201.15.101.9 * Adult NEUTRAL ELECTRODES for conventional procedures

Conductive NEs intended for use on adult PATIENTS, and therefore approved for a PATIENT
weight of more than 15 kg shall be MONITORING NES. This requirement shall not apply to NEs
used with a HIGH CURRENT MODE.

NOTE 1 For purposes of this document, unless otherwise specified by the MANUFACTURER, a conductive NE
presents a contact impedance with a phase angle of less than 45° at 200 kHz, and a capacitive NE a 200 kHz
phase angle of 45° or greater.

NOTE 2 Conventional procedures are those which do not use a HIGH CURRENT MODE

201,16 ME SYSTEMS

Clayse 16 of the general standard applies.

201,17 Electromagnetic compatibility of ME EQUIPMENT and ME SYSTEMS

Clayse 17 of the general standard applies.

202 * ELECTROMAGNETIC—eem—pat—i—bi—I—it—y DISTURBANCES (= ,Requirements and tests
IEC|60601-1-2:2007 2014 applies except as follows:

202|2 Normative references

Redlace 5t reference “IEC 60601-2-2:2009” by 4EC 60601-2-2:2016"

202|3 Terms and definitions

In ppragraph 1, replace “IEC 60601-2-22009” by “IEC 60601-2-2:2016"

202|5.2.2.4 Requirements applicable to ME EQUIPMENT that includes RF transmitters

Adalition:
The| output of HF SURGICAL EQUIPMENT shall not be considered an RF transmitter.

202|5.2.2.6 Requirements applicable to ME EQUIPMENT and ME SYSTEMS that claim
compatibility with HF SURGICAL EQUIPMENT

Addition;

NOTE \See Annex BB for additional information on assessing compatibility.

Zhne—— Eupesiope
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202|7 ELECTROMAGNETIC EMISSIONS requirements for ME EQUIPMENT and MT/ STEMS

’
2027.1.2 Operating modes Q’

y S

Addlition: @Q

a) |HF SURGICAL EQUIPMENT shall not be tested for radiated (9onducted RF EMISSIONS when
the HF output is energized. \&/

b) |HF SURGICAL EQUIPMENT shall comply with the require{[;s\ants of CISPR 11 group 1, wh¢n it
is switched on and in an idle state with the HF ut not energized. The MANUFACTURER
shall declare whether the HF SURGICAL EQUIP is Class A or Class B according t¢ its
INTENDED USE.

O
202|8 Electromagnetic IMMUNITY requirem@\xts for ME EQUIPMENT and ME SYSTEMS
\

202/8.1 General $\'
tion: X

Addition: A\

xO

For| HF SURGICAL EQUIPMENT, Mhe following degradations shall be considered acceptfble

becphuse they do not result 4 acceptable RISK:

.

- the interruption HF power output or reset into standby mode when clearly indicgated
on the operati anel of HF SURGICAL EQUIPMENT.

- achange 'nGHe delivered HF output power as allowed in 201.12.1.101

Con with

the

202

Replace all occurrences of “IEC 60601-2-2:2009” with “IEC 60601-2-2:2016"

Replace 201.3.218 with 201.3.220.
Replace 201.3.221 with 201.3.223.
Replace 201.3.222 with 201.3.224.

208 General requirements, tests and guidance for alarm systems in medical
electrical equipment and medical electrical systems

IEC 60601-1-8:2006 applies except as follows:
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Amendment:

The audible alarm and the red indicator warning light described in 201.8.4.101 shall not be
considered an ALARM SIGNAL as defined in this collateral standard.

The audible signal described in 201.12.4.2.101 shall not be considered an ALARM SIGNAL as
defined in this collateral standard.
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Annexes

The annexes of the general standard apply.
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Annex AA
(informative)

Particular guidance and rationale

.1 General guidance

This annex provides a concise rationale for the important requirements of this particular
standard and is intended for those who are familiar with the subject of the standard but who

reqlirements is considered to be essential for the proper application of the stanhd

havita not participated in its development. An understanding of the reasons for the\main
Furfhermore, as clinical practice and technology change, it is believed that a rationale-for

ard.
the

present requirements will facilitate any revision of the standard necessitated by tHese

dev

NOTE Testing of these devices for compliance or operation when the HF is turned.on-#ay can cause

equi

blopments.

test

bment to operate outside of its normal operation due to the HF electric field exposure. Suitable precautiony and

chedks of the test instrumentation-should-be are taken into account. This situation=fay can also occur with the

med

AA

Thel following are rationales for specific clauses and subclauses in this particular stand
with clause and subclause numbers parallel to those indhe body of the document.

Subclause 201.1.1 - Scope

The| scope does not include equipment forcautery, i.e. for medical treatment with electrid
heaIed metal rods or wire loops. Thisy edition provides, to the extent feasible, sepa

req

indgpendent of manufacture. ASSQCIATED EQUIPMENT is included in the definition
ACCESSORIES.

Defjnition 201.3.207— ASSOCIATED EQUIPMENT

Examples of ASSOCIATER*EQUIPMENT are argon beam adaptors, ACCESSORY leakage monitors,
NEU[TRAL ELECTRODE\contact monitors, and the like. . i i

usel-mes he-de 3 used-onh oy aYaIRVY

AA.

Def

Thig_tefm is intended to apply equally to equipment and ACCESSORIES and thus is disf

cal support instrumentation near the device.

2 Rationale for particular clauses and subclauses

irements and tests for HF SURGICAL EQUIPMENT and HF SURGICAL ACCESSOR

- See Fig

nition-201.3.208 — BIPOLAR

ard,

ally
rate
IES,

of

ure

inct

from, and could possibly supplant, that of subclause 201.3.209 (BIPOLAR—ELECTROBE
ACCESSORY).
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NOTE 1 The MANUFACTURER determines the location of boundary line between ACTIVE HANDLE and AGTIVE
INSULATION.

NOTE 2 BIPJLAR'ACCESSORIES may or may not include switching as part of the ACTIVE ACCESSORY.

NOTE 3, (AGCESSORIES and NEUTRAL ELECTRODES are not shown to scale.

Key

N

HF SURGICAL EQUIPMENT
HF SURGICAL ACCESSORIES
ACTIVE ACCESSORIES
NEUTRAL ELECTRODES
ASSOCIATED EQUIPMENT
ACTIVE CONNECTOR

cord of ACTIVE ACCESSORY

FINGERSWITCHES

© 00 N O g b ODN

ACTIVE HANDLE

-
o

ACTIVE ELECTRODE INSULATION

-
-

ACTIVE ELECTRODE
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MONITORING NEUTRAL ELECTRODE
non-MONITORING NEUTRAL ELECTRODE
HF surgical generator

argon beam coagulator

footswitch

ACTIVE OUTPUT TERMINAL

SWITCH SENSOR

CONTACT QUALITY MONITOR

NE CONTINUITY MONITOR

Key

HF SURGICAL EQUlPMEN@enerator)
NCTIVE ACCESSORYg)O

EUTRAL ELECT

Figure AA@Q Example of MONOPOLAR method of HF surgery using a NEUTRAL ELECTRQDE

&

Argon gas source A

SUPPLY MAINS /\ E

Figure AA.1 — Examples of various parts of an HF surgical ME S}«[/ﬁm

-

IEC
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HF SURGICAL EQUIPMENT (generator)
BIPOLAR ACCESSORY

Figure AA.3 — Example of BIPOLAR mhethod of HF surgery
nition 201.3.213 — CREST FACTOR

measurement of CREST FACTOR is mathematically simple but difficult to carry out
ble manner. The RMS voltage is particularly difficult to measure. The definition states

n a
that

measurements should be made in_an open circuit condition. This means that the nofmal

s seen on the output of HF SURGICAL EQUIPMENT are not present. The load presenteg
high voltage probe used to measure these voltages (10 MQ to 100 MQ typical
sidered to be essentially an open circuit. The following is a suggested method for th
surements that has shown(a reasonable accuracy.

measurements should be made from the output to the NE for MONOPOLAR outputs
ss the two output poles for BIPOLAR outputs using a 1 000x or 100x high voltage pn

by
) is
ese

and
obe

hected to a high ' quality digital storage oscilloscope (DSO) with automatic measurement

hbilities. First\the exact period of the signal is then measured. For continuous sinuso
eforms (cf=\1,4) this is the reciprocal of the fundamental frequency of the waveform.
rcontinuous waveforms, the time period of the bursts is measured. For example

idal
For
, a

GULATIOn waveform may have a fundamental frequency of 400 kHz with a burst repetition

of \20 kHz. It is the precise measurement of the 20 kHz burst repetition rate thg
ded: Once this time period is measured, the time base of the DSO should be modifie

tis
d to

make the entire screen hold between 5 and 10 exact periods. For example, if the burst
repetition rate is exactly 20 kHz, the period will be 50 us. By setting the time base of the DSO

to5

0 us per division, you should get exactly 10 waveform bursts on the screen.

The waveform is then captured and stored. Measure and record the MAXIMUM OUTPUT VOLTAGE
(the absolute value of the largest peak). The RMS voltage is then calculated. The most
reliable method is to set the DSO to calculate the RMS. of the entire screen. Since the time
base was adjusted to capture an exact multiple of waveforms, the calculation of RMS voltage
should be accurate.

An alternate way of measuring the RMS voltage would be to connect the output of the high
voltage probe into a thermal sensing true RMS voltmeter that is RATED for the CREST FACTOR
of the waveform being measured.
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CREST FACTOR can now be calculated.

nition 201.3.214 — CUTTING

It is generally believed that HF surgical CUTTING involves microscopic cellular ablation
resulting from short electrical sparks being struck between the ACTIVE ELECTRODE and the
tissue.

Defi

nition 201.3.215 — EARTH REFERENCED PATIENT CIRCUIT

For

operating frequency, is 10 Q or less. See Figure AA.5.

Def

FULGURATION generally requires HF peak output voltages of at least 2 kV in‘grder to ignite
ain the long sparks. This mode is also known as spray or non-contact COAGULATION jand

sus
may

Def

Thig

NOTE See subclause 201.15.101.5 in this annex for additionalyinformation.

Def

Thig
in th

Def

Fre
unw
curi
pos

Nor
ass
use]
thre

purposes of this particular standard, the impedance of this path, at the lowesf

nition 201.3.217 — FULGURATION

be enhanced by incorporation of a stream of inert gas such as argon.

nition 201.3.218 — HEATING FACTOR

nition 201.3.219 — HIGH CURRENT MODE

e validation test of subclause 201.15.404.5.
nition 201.3.220 — HIGH FREQUENCY

jluencies above 200 kHz"should be used for MONOPOLAR applications in order to avoid
anted stimulation of nerves and muscles which would result from the use of low freque
ent. Lower frequencies may be used for BIPOLAR techniques if the RISK ANALYSIS shows
Sibility of neuromuscular stimulation has been mitigated to an acceptable level.

mally, frequencies above 5 MHz are not used in order to minimize the probl

Def

HF

and

value is a way to describe the thermal stress placédvon a NE based on the engrgy
deliyered during a finite period of time.

mode describes situations where the*NE thermal stress is greater than the value present

the
ncy
the

%
3
(2}

wer

pciated with™ HIGH FREQUENCY LEAKAGE CURRENTS.—Heowever—higherfrequencies—may-be
: - It is generally recognized that 10 mA is the Io

shold of thermal effects on tissue.

mnition 2071.3.225 — HF SURGICAL MODE

The term HF SURGICAL MODE should be clearly distinct from “mode of operation” as used in
subclauses 6.6 and 7.2.11 of the general standard in reference to operational DUTY CYCLE.

Definition 201.3.226 — MAXIMUM OUTPUT CURRENT

This information is required by MANUFACTURERS in order to design a NE suitable for use with
the HIGH CURRENT MODE. This value is used to calculate a maximum HEATING FACTOR to which

the

NE(S) will be exposed.
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Definition 201.3.227 — MAXIMUM OUTPUT VOLTAGE

This parameter is intended for comparison by the OPERATOR t0 RATED ACCESSORY VOLTAGE to
ensure safety.

Definition 201.3.228 — MONITORING NE

A CONTACT QUALITY MONITOR is functional only when used with a MONITORING NE. A MONITORING
NE is also known as a split or divided plate since the conductive area is split into two or more
parts.

Defjnition 201.3.229 — MONOPOLAR

Thig definition is intended to apply equally to equipment and ACCESSORIES and thus is disfinct
fronp that of the-existing previous subclause 201.3.203 (ACTIVE ELECTRODE).

Sulclause 201.4.1.101 — Additional conditions for application

Thel market for HF SURGICAL EQUIPMENT and HF SURGICAL ACCESSORIEg\has developed into jone
whdgre a customer has multiple suppliers to choose from when{(purchasing HF SURG|CAL
ACCESSORIES. Since it is not always possible for a MANUFACTURER-0 know what HF SURG|CAL
ACCESSORIES will be attached to their equipment, this documgni attempts to separate allfthe
reqliirements for HF SURGICAL EQUIPMENT from those for HECSURGICAL ACCESSORIES. With this
seppration, and the known marketplace variety, it is illogical to require HF SURGICAL EQUIPMENT
MANUFACTURERS to prove conformance of their equipmeént with all possible HF SURG|CAL
ACCESSORIES. For the same reason it is illogical to~fequire MANUFACTURERS of HF SURG|CAL
ACCESSORIES to prove conformance of their ACCESSORIES with all possible HF SURG|CAL
EQUIPMENT.

Thefe are situations where a MANUFACTURER may produce dedicated combinations of HF
SUR[GICAL EQUIPMENT and HF SURGICAL ACGESSORIES to ensure INTENDED PURPOSE.

Suljclause 201.4.2.3.101 - Evaluating RISK-MANAGEMENT-PROCESSfor ME-EQUIPMENT-OI-ME

ONOPOLAR surgery, the-three elements that are used as a system are the HF SURG|CAL
ACCESSORY, the HF generator and the NEUTRAL ELECTRODE. MANUFACTURERS of any on¢ or

of these elements, heed to consider the possible use of their products during—gen-
- - high current situations. These situations might include, but are not limited| to:
tisspie lesioning, tissue ablation, tissue vaporization, and procedures where conductive fluid is
intrgduced into.the surgical site for distension or to conduct the HF current. In high curfent
situptions, there'is a RISK that heating under a NEUTRAL ELECTRODE may be high enough to
caupe HARM. 10 the PATIENT.

Subclause 201.4.3 — ESSENTIAL PERFORMANCE

S S 3 S SESAS c

With the exception of the subclauses listed in 201.4.3 it is believed that all of the clauses deal
with BASIC SAFETY as defined in the general standard. The requirement for NEs used in
conjunction with a HIGH CURRENT MODE are considered ESSENTIAL PERFORMANCE because there
is insufficient technical information publically available to create pass/fail criteria and the
potential for a PATIENT burn is an unacceptable RISK. On the other hand, the pass/fail criteria
for conventional NEs are based on ample technical information to adequately prevent an
unacceptable RISK and thus are not deemed ESSENTIAL REQUIREMENTS. MANUFACTURERS have
the ability to identify other functions of HF SURGICAL EQUIPMENT which are considered
ESSENTIAL PERFORMANCE in accordance with their RISK MANAGEMENT process.
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Subclause 201.5.4 — Other conditions

Instruments used to measure HF currents, including HF voltmeter/current sensor combinations,
should register true RMS with a total verified accuracy of 5 % of reading or better from 10 kHz
to at least 5 times the fundamental frequency of the HF SURGICAL MODE being tested. HF output
instruments should register to specified accuracy within 3 s of application of the measured
variable. Transient readings of HF currents or HF power of less than 1 s duration may be
ignored.

Re3|stors used for HF testlng should be RATED at no less than 50 % of theexpeeted power
s ance
within 3 % of the specmed value and no more than 8 5 degrees of |mpedance phase from
10 KHz to 5 times the fundamental frequency for the HF SURGICAL MODE being tested.

Instfuments used for measuring HF voltages should be RATED a no less thap 150 % of|the
expected peak voltage and should have verified accuracy of 5 % of reading jor better from
10 KHz to 5 times the fundamental frequency of the signal being measured.

For|each HF SURGICAL MODE, the term “fundamental frequency” means"*the frequency of|the
highest amplitude spectral line of the measured HF output voltage when operated at maxinpum
power setting into an open circuit.

A—stimanreblestive ot therovision ot this sortieularstondareicte-tselate This revision of |this
parﬂicular standard continues the objective stated in the 4th Edition (AA 2.2.101) and theg 5t

Edifion (Subclause 201.5.4) to separate HF ACCESSORY requirements and tests from [any
spefific HF SURGICAL EQUIPMENT. Further, this docupient should clearly specify instrumentation
for fequired tests to ensure repeatability of results, particularly for test agencies which may
not pe conversant with accepted HF test methods»'Due to the brevity of power application fand
the |[greater availability of lower-power resistors: which satisfy the low reactance requiremient,
resiptors RATED as low as 50 % of expected(power, but no lower, are suitable.

Subjclause 201.7.2.10.101 — HF SURGIGAL ACCESSORIES

In most instances the HF SURGJCAL ACCESSORY, which includes the APPLIED PART, does|not
proyide the TYPE BF or TYRE)'CF PATIENT protection. This is built into the HF SURG|CAL
EQUIPMENT.

Sulclause 201.7.4.2—Control devices

Thig subclause«applies only if there is an output control. An output control is not required by
this|document,

As the, power delivered to the load depends on the load resistance, a graduation in reldtive
unitg.is’ considered to be adequate. However, if an output indication displays the actual pgdwer
OUt ut ;II vvatto, It |||uut th:: dU oU UVCTI thc tuta: rdarryc Uf :uad ICD;DtdIIbC, Uthclvvioc the
power delivered to the PATIENT may differ from that indicated and hence create an
unacceptable RIsSK. If the numeral "0" is displayed, the OPERATOR will expect zero output at

this position of the control.

Subclause 201.7.8.1 — Colours of indicator lights
The standardization of the colours of indicator lights is regarded as a safety feature.

For many years the yellow indicator light has been used to signify that the CUTTING mode is
selected or in use on HF SURGICAL EQUIPMENT. During surgery, a "blend" mode is used mainly
for CUTTING with varying amounts of COAGULATION added. As the main function of "blend" is to
cut, it is considered that a yellow light is most appropriate when "blend" is in use.
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Subclause 201.7.8.2 — Colours of controls

The same colour coding as specified for indicator lights should be used in other places to
avoid confusion.

Subclause 201.7.9.2.2.101 a)

The advice concerning avoidance of unwanted burns is based on experience. In particular:

1) In past editions of thls document thls subclause mcluded adV|ce to place the NEUTRAL

3etween the operatlng field and the NEUTRAL ELECTRODE reduces the load reS|stance and,
or a given power at the site of the ACTIVE ELECTRODE, the power output required-fronp HF
BURGICAL EQUIPMENT and also the HF voltage across the PATIENT. However,if the direct
pbath between the ACTIVE ELECTRODE and the NEUTRAL ELECTRODE includes“small cross
sectional areas of tissue, the current density could cause undesired heating and tigsue
jamage. Therefore the OPERATOR should rely on the instructions for use provided by|the
MANUFACTURER of the NEUTRAL ELECTRODE for specific placement instructions.

2) Bmall area contacts with objects having a low impedance to earth at HIGH FREQUENCIES
may result in high current densities and hence unwanted burns

3) [Fhere may be some HF voltage difference between these parts-of the PATIENT's body which
may cause an unwanted current to flow.

4) [The current flowing to the leads of the monitoring equipment may cause burns at the [site
bf the monitoring electrodes.

5) [Fhe capacitance between the electrode cable_and the PATIENT may result in some lpcal
nigh current densities.

6) |n certain cases, BIPOLAR technique can avoid unwanted tissue damage, especially where
bony structures having a relatively high resistance or parts of the body having a relatiyely
small cross section are involved

8) |n this case, the application of the NEUTRAL ELECTRODE and its connections should be
checked before selecting a higherioutput power.

Not|all advice is necessary, if ohly a BIPOLAR output or a RATED OUTPUT POWER not exceeding
50 |V without NEUTRAL ELECTROBE is available.

Sulclause 201.7.9.2.2.101 c)

Pasft editiobns of IEC 60601-2-18 contained requirements prescribing that MANUFACTURERE of
HF ¢n€rdized devices provide information regarding the maximum allowed peak HF voltag¢ as

weII as modes of mtended useAﬂewever—tE&@Q@(M—t&M—éZ@@@)—FeqeweS—a—"mED

Mamtehanee—?eam# It is felt that this mformatlon on the one hand is |nsuff|0|ent as the
modes of intended use such as "spray COAGULATION" are not clearly technically defined and
may vary considerably between different brands and models of HF SURGICAL EQUIPMENT. On
the other hand, it was considered impracticable to give such rather complex information to the
user of the equipment.

Therefore it was considered more practicable to provide the user only with a RATED
ACCESSORY VOLTAGE and a MAXIMUM OUTPUT VOLTAGE for any output setting in order to enable
the user to judge whether any HF SURGICAL ACCESSORY or ASSOCIATED EQUIPMENT can be
safely used with any certain output setting of the generator.
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At HIGH FREQUENCY the stability of insulation is affected by dielectric heating so the
relationship between the MAXIMUM OUTPUT VOLTAGE and the CREST FACTOR is important.

Further, it was considered that with all currently known brands and models of generators in
modes and settings producing higher output voltages, the CREST FACTOR is always increased
along with the voltage. Therefore a general relation between output voltage and CREST FACTOR
was developed as shown in Figure AA.4.

CREST FACTOR vs. peak voltage
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Figure AA.4 — CREST FACTOR.VS. peak voltage

A safe situation exists whenever a RATED ACCESSORY VOLTAGE is matched to an output voltage
of gn HF SURGICAL EQUIPMENT having a CREST*RACTOR which falls on or above the line in[the
diagram. The RATED ACCESSORY VOLTAGE-fidst shall not be less than the MAXIMUM OUTPUT
VOLTAGE, since the HF SURGICAL ACCESSORY or ASSOCIATED EQUIPMENT—must shall fulfil|the
reqliirements of 201.8.8.3.103 which takes into account the CREST FACTOR.

Proyision is made for the case in\which a generator at a certain setting has a MAXIMUM OUTPUT
VOLJAGE with a corresponding €REST FACTOR which falls below the line. In this case, to engure
safgty, the RATED ACCESSORY\VOLTAGE-must shall be high enough to ensure that there ig no
insylation breakdown of the HF SURGICAL ACCESSORY or ASSOCIATED EQUIPMENT when used Wwith
that| particular HF SURGICAL EQUIPMENT in that particular HF SURGICAL MODE at that particular
output setting. This precaution is necessary in order to take into account the dielectric heating
produced by lower CREST FACTOR waveforms. The safe value of RATED ACCESSORY VOLTAGE
mugt shall be found by testing the HF SURGICAL ACCESSORY or ASSOCIATED EQUIPMENT with|the
HF QURGICAL EQUIPMENT.

Suhclause 201.7.9.2.2.101 e)

Th,\ nnnnn = 4 Laoll | biaok a2 AT O LA A= £ a_f i 1 Hh
VUTTLEINATUNTITGOT olTdll NTUVY WITTTUTT WIVINTTUNTIINO 'INLLO AT odlTo dAdriitu TurnioiruTiiarl vwitln tnrre LQM.

Many OPERATORs mistakenly believe that with the advent of cawm, intraoperative surveillance
of NE contact is no longer necessary.

Subclause 201.7.9.2.2.101 g)

Although the required measures in 201.8.4.102 are intended to reduce neuromuscular
stimulation significantly, it cannot be completely eliminated especially when electrical arcs are
produced. Therefore a warning is necessary to make the user aware that in sensitive
structures neuromuscular stimulation can still occur leading to secondary RISKS like injury
caused by muscle contractions. See also the rationale for 201.8.4.102.

Subclause 201.7.9.2.2.101 h)
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For systems of HF surgical devices used under these conditions, there is an increased
concern for NEUTRAL ELECTRODE burns.

Subclause 201.7.9.2.2.101 i)

It is understood that general purpose HF SURGICAL EQUIPMENT is utilized with a variety of
ACTIVE ACCESSORIES not necessarily provided by the MANUFACTURER of the ME EQUIPMENT. For
this reason, information regarding the maximum permissible length of ACCESSORIES to be used
with the HF SURGICAL EQUIPMENT is provided to assist the OPERATOR in the selection of
compatible HF SURGICAL ACCESSORIES (see 201.7.9.2.14).

Thelmaximum permissible length of the ACCESSORY and its cord takes into consideration:

1) the configuration of the ME that was noted when performing ELECPROMAGNETIC
EMISSIONS and IMMUNITY testing, specifically the type and length of PATIENT-COUHLED
cables, as both the ELECTROMAGNETIC EMISSIONS and IMMUNITY of the ME are influenced
by the length of ACCESSORIES and their cords;

P) the maximum length of the ACCESSORY and its cord that allows compliance with
201.8.7.3.101.

The] MANUFACTURER should not presume conformity to EMCranhd HF LEAKAGE CURRENT
reqyiirements with ACCESSORIES and cord lengths that greatly,differ from the configuration
seldcted to produce maximum ELECTROMAGNETIC EMISS{ONS, minimum IMMUNITY, jand
acceptable HF LEAKAGE CURRENTS when performing compljdnce testing.

Subclause 201.7.9.2.14 — ACCESSORIES, supplementary equipment, used material

Somhe OPERATORS believe incorrectly that camris intrinsic to either the CONTACT QUALITY
MONITOR or MONITORING NE alone. It is important that all OPERATORS understand all of|the
physical requirements necessary to achieve.cam functionality.

Suljclause 201.7.9.2.14 ¢)

Thig information should enablé-the OPERATOR to judge the suitability of an HF SURG|CAL
EQU[PMENT or its output setting-for a particular ACCESSORY with regard to its isolation quality.

Subjclause 201.7.9.2.14f)
Thel OPERATOR-must“shall know which caM(s) are operative with a given NE.
Sulclause 201.7.9.2.14 g)

A sfatément of compatibility may take different forms as long as it can be understood by|the
OPERATOR (e.g. an impedance based cQM system where the alarm sounds based onlthe
following conditions ...., a caM system found in the following list of equipment ..., a cam
system from the following MANUFACTURERS ..., as well as other forms).

Subclause 201.7.9.2.14 j)

This information is needed so the OPERATOR can ensure disconnection during use is not
possible and that there are no exposed conductive surfaces at the connection point.

Subclause 201.7.9.3.1 — General

Some specialized HF SURGICAL EQUIPMENT does not provide OPERATOR adjustable output
settings.
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These diagrams should enable the OPERATOR to judge the suitability of an HF SURGICAL
EQUIPMENT for a particular purpose. If the HF SURGICAL EQUIPMENT has discreet blend
selections (e.g. blend 1, blend 2, etc.), then a diagram would be created for each discreet
mode. If the HF SURGICAL EQUIPMENT has a variable blend control where the setting may be
continuously adjusted, then the control should be set to the blend setting that provides the
greatest haemostasis.

Subclause 201.8.4.101 — NEUTRAL ELECTRODE monitoring circuit

Undetected interruption of the NEUTRAL ELECTRODE cable in HF SURGICAL EQUIPMENT or
insuffietent—etectricatcontact betweenr—the NEUTFRAE FHECTRODEand—thePATHENT ey tead to
severe burns. Therefore, as a minimum requirement, monitoring of a failure of the NEUTRAL
ELECTRODE circuit or its connections is required for such HF SURGICAL EQUIPMENT/havirlg a
RATED OUTPUT POWER in excess of 50 W, and for those having a MONOPOLAR RATED OUTPUT
POWER of less than or equal to 50 W that are provided with a connection point for'a NE.

The| revised subclause title is intended to distinguish-ever between the various other monitor
circpits which may be present in HF SURGICAL EQUIPMENT, such as |eutput power fault
detection, and the like.

A CONTACT QUALITY MONITOR should be shown to function effectively when used with [any
MONITORING NE listed as compatible. When combined with neéw requirements for NE thefqmal
performance, the RISK of NE site burns is effectively mitigated. Because of the technjical
variptions and proprietary nature of existing cam schemes, imposition of a fully ACCESSPRY
indgpendent requirement is judged impractical.

Fulll contact means that the NE has been applied according to the instructions for use guch
that| the conductive portion within the NE is..as close to the human subject (or suitable
surfogate surface) as possible without any voids or spaces.

Fulfiiment of these requirements using-an alternate means has been added to accommodgate
technologies that are other than a CONFNUITY MONITOR or @ CONTACT QUALITY MONITOR.

The| references [1] to [5]3 in ‘the bibliography are recommended as a guide in evaluaf
suitpble surrogate surfaces,

ng

Suldclause 201.8.4.102'= Neuromuscular stimulation

Dudg to the rectifying effect of arcs between the ACTIVE ELECTRODE and tissue, DC and |low
frequency compenents may cause neuromuscular stimulation. This undesirable stimulation is
effectively reduced by the use of an appropriate value of series capacitance and shunt
resigtance.

Sulclause 201.8.5.1.2 — MEANS OF PATIENT PROTECTION (MOPP)

These reduced requirements are considered to be adequate because the "voltages stressing
the insulation..." are of HIGH FREQUENCY and therefore, if insulation fails between the HF
APRLIEDPARTS PATIENT CIRCUITS and the ENCLOSURE, the RISK is much lower than at lower
frequencies. HF PATIENT CIRCUITS of HF SURGICAL EQUIPMENT are parts that have to be treated
as APPLIED PARTS in the context of this subclause.

In this case the term intermediate circuit would be the SECONDARY CIRCUIT as defined in 3.110
and shown in Figure J.5 of the general standard.

3 Figures in square brackets refer to the Bibliography.
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Subclause 201.8.5.2.3 — PATIENT leads or PATIENT CABLES

This subclause of the general standard is designed to prevent a connection between the
PATIENT and either ground or a hazardous voltage and assumes that a connection may occur
at any time, and that the contact with the PATIENT is either continuous or unsupervised.

The situation with HF SURGICAL ACCESSORIES is quite different, because this kind of equipment
is intended to be used only under the control of a doctor or trained medical staff. Possible
HAZARDOUS SITUATIONS, which may occur by insertion of connectors of NEUTRAL ELECTRODES
into MAINS CONNECTORS, such as mains outlets or sockets of detachable POWER SUPPLY CORDS,

ol o bl loal £tl ' 1 4 | ol
are UVTITU Uy UIMS SuUblLIiaustT UT T partcuial statiuaryu.

Unlike electrocardiographic monitoring electrodes which can be expected to be applied by
OPERATORS untrained in electrical HAZARDS, HF SURGICAL EQUIPMENT and ACCESSORIES |are
accessible only to OPERATORS highly qualified and trained in restricted access loeations.

ACT|VE ACCESSORIES and BIPOLAR-ELEGTROBES ACCESSORIES are applied gnly’under the direct
confrol of a surgeon who may be expected to interrupt contact with the PATENT at the slightest
sigr] of an unexpected response from a PATIENT.

Suldclause 201.8.5.5 — DEFIBRILLATION-PROOF APPLIED PARTS

Thel common mode test represents the situation that can decur with the use of a defibrillatgr in
comlbination with HF SURGICAL ACCESSORIES and HF APPLIED' PARTS. Measurements show that a
5 kY defibrillation pulse in the usual clinical situatiom\will result in no more than 1 kV at|the
NEU[TRAL ELECTRODE and ACTIVE ELECTRODES. A 2 KV test pulse provides a safety margin. [The
indJyctance value (Figure 9 of the general standard) results in a test pulse having a faster than
nor;ral rise time. This is required in order to pfovide increased stress on the insulation for [test
purposes.

Subiclause 201.8.6.1 — Applicability, of requirements

For|low powered MONOPOLAR HR'SURGICAL EQUIPMENT used without a NEUTRAL ELECTRDE
usirlg the PROTECTIVE EARTH CONDUCTOR of the mains cord as a return path for the functipnal
HIGH FREQUENCY current is eotamon practice; it is considered not to create any safety problem.

Suliclause 201.8.7.1 = General requirements

The| requirements for LEAKAGE CURRENT specified in the general standard are intended to
proYide protection against the RISK of electric shock.

to r¢duce/the RISK of unwanted burns.

In t%is particular standard some requirements for HF LEAKAGE CURRENT are also given in ofder

This subclause of the general standard is concerned with LEAKAGE CURRENTS which lead to
electric shock, not with therapeutic currents such as are produced by HF SURGICAL EQUIPMENT.
Appropriate tests for HF LEAKAGE CURRENT for HF SURGICAL EQUIPMENT with multiple PATIENT
circuits are given in 201.8.7.3.101 c) cross-coupling between different HF PATIENT CIRCUITS.

Subclause 201.8.7.3 — Allowable values

Monitoring currents which flow exclusively between the parts of a split NEUTRAL ELECTRODE are
considered not to need limitation according to TYPE CF APPLIED PARTS, independent of the
degree of protection against electric shock (TYPE BF or TYPE CF APPLIED PARTS), because these
currents can be expected never to flow across the heart.

Subclause 201.8.7.3.101 a) — Thermal effects of HF LEAKAGE CURRENTS
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HF SURGICAL EQUIPMENT designed for use without a NEUTRAL ELECTRODE had to be exempted
since, in such HF SURGICAL EQUIPMENT, a differentiation between functional and HF LEAKAGE
CURRENT is impossible. Therefore, the measurement of functional and HF LEAKAGE CURRENT is
meaningless.
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1 Connector for ACTIVE ELECTRODE

2 Connector for NEUTRAL-ELECTRODE

3 Monitor

C, not to exceed 5.0E

C, = C; not tq exceed 25 nF

X, and Xgyiat operating frequency each not to exceed 20 Q

Z, at 50 Hz not to exceed 1 Q

NOTE C, may or may not exist depending on the design of the ME.

Figure AA.5 — Example of PATIENT circuit with NEUTRAL ELECTRODE
referenced to earth at operating frequencies

As fistinct from the LEAKAGE CURRENT measurements of the general standard, a measuring
resistance—of 200 Q is specified here to simulate the load impedances prevailing in actual
situptions)so as to give the maximum leakage power. The values specified result in a powar of
2 4|5W which is considered to be a reasonable limit. Test 2 of the earth referenced casle is
specified to verify that the Impedance to earth at HIGH FREQUENCY IS sufficientty fow.

An earthed conductive plane under the insulating table and bundling the POWER SUPPLY CORD
rather than coiling it, improve the reproducibility of the measurement considerably.

Subclause 201.8.7.3.101 a) 3)

Experience in testing BIPOLAR HF SURGICAL EQUIPMENT has shown that these limits are
reasonable and the test realistic. The RISK MANAGEMENT FILE may be reviewed for adequate
explanation of alternate means of measurement and/or RISK mitigation.

Subclause 201.8.7.3.101 b) — HIGH FREQUENCY LEAKAGE CURRENTS measured directly at the
HF SURGICAL EQUIPMENT terminals
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A test of the isolation of HF SURGICAL EQUIPMENT at HIGH FREQUENCY is easily achieved by
placing load resistances and measuring devices directly on the output terminals. In this case
a limit of 100 mA is specified because the contribution from the leads is not included.
However, in order to ensure that all complex impedances resulting from leads and
ACCESSORIES (for example ACTIVE ELECTRODES with FINGERSWITCHES) are considered, the test
in 201.8.7.3.101 a) is also included.

Subclause 201.8.8.3.101 — ACTIVE ACCESSORY insulation

HF SURGICAL EQUIPMENT is capable of producrng hlgh voltages WhICh WI|| appear on the
mugt shall W|thstand this voItage stress and limit the HF LEAKAGE CURRENT denS|ty appearing
on ¢xposed surfaces in order to mitigate the RISk of unintended burns to the PATIENT and|the
OPERATOR. This insulation is subjected to considerable stress in practical use, and therefore
the [requirements contain a safety margin. The insulation applied to any part'ef 'an ACJIVE
ACCESSORY-—must shall maintain adequate dielectric strength after extended- exposure to
confluctive fluids and, except for ACCESSORIES intended for single use, repeated sterilization.

NOTE This subclause has been completely redrafted to cover only dielectric strength of the various parfs of
ACTIYE ACCESSORY insulation, independent from any particular HF SURGICAL EQUIPMENT. The revised requirenjents
and fompliance tests have drawn upon the current editions of ANSI/AAMI HF18 ahd“lEC 60601-2-18 with a gqal of
harmonization.

Requirements for NEs are now compiled under 201.15.101.

Suhclause 201.8.8.3.102 — ACTIVE ACCESSORY HF leakage

The| HF leakage requirements are based on ANSI/AAMI HF18:2001, subclause 4.2.5.2. [The
ratipnale for these requirements is excerpted helow. In order to use common Sl units, the ftext
and|formulas for both the normative language, and the rationale have been changed from|the
original.

Thel 1 MHz maximum operating frequency and the RATED ACCESSORY VOLTAGE constitule a
reagonable margin between the test limits and the performance of present-day cables while
maiptaining a considerable margin between the test limits and that which would produce
curflent densities of 100 mA/cm?.

All pf the selected values: in combination permit an equivalent current density of-44,44 25
mA/jcm2, which is—peatly—an—order—of magnitude—below a quarter of the recognized Rurn
threlshold of 100 mAlem?2 for 10 s. Therefore, while it may be argued that the levels of ong or
more of the factors"may be higher under extreme clinical conditions, the safety margin built

In pfevipus editions of this particular standard the foregoing rationale was drawn from the| 1st
m2
which ) h2..”
At that time, endoscopic HF surgery was largely unknown in general practice, so this limitation
did not impose a technical hurdle. Recently developed small joint arthroscopic ACTIVE
ELECTRODES require much thinner insulation and an evaluation of this corresponding reduction
of the admittedly generous safety margin to %4 of the burn threshold, or 25 mA/cm?2. Note
further that, since power density varies as the square of current density, this change also
corresponds to a 16x, versus 100x, margin in power density. See bibliography reference [12]
for derivation of the 100 mA/cm? for 10 s skin burn threshold. Well perfused tissue may be
expected to require greater current density for the equivalent temperature rise due to more
effective heat removal by blood flow.

The cables of NEUTRAL ELECTRODES are allowed twice the leakage of the cables of ACTIVE
ACCESSORIES because the voltage levels developed between the conductors of such cables
and the PATIENT’s skin are generally much lower. BIPOLAR ACCESSORIES are allowed twice the
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leakage of MONOPOLAR cables because the voltage of use is generally much lower than with

the

MONOPOLAR mode.

The following allowances have been incorporated in this particular standard to permit use of

ordi

nary HF SURGICAL EQUIPMENT to generate test voltages:

The allowable test voltage range for MONOPOLAR ACCESSORIES should exceed the Paschen
minimum of about 280 V., in order to permit corona development, but need not exceed the

typical cuT output voltage of about 1 000 V

peak- nor should the peak test voltage exceed

RATED ACCESSORY VOLTAGE.

The
amg
con

For

se allowances are accommodated in harmonization with ANSI/AAMI HF18, with
nded current density limit of 25 mA/cm2, by adjusting the HF LEAKAGE{GURR
ormance limit as follows:

ImAl— 00105
(LAY | I, LA

D

/ L Y
leakage test ~ “peak

/ mA]=2,0x10" xd xL x f_, xU

leakage [ test péak

BIPOLAR cords and NE cords, the HF LEAKAGE CURRENT is doubled:

19 ..405
1,0 LAV}

I I Al A q £ 1]
"leakage L7 — u =~ Tiest © Ypeak

[MA]= 4,0x10 2% d xL xf, xU

I leakage test peak

The| RISK of HF LEAKAGE CURRENT passing through ACTIVE ELECTRODE INSULATION and
insylation of NE cords is deemed at least*as serious as that of cords of ACTIVE ACCESSOR
and|therefore those parts are included.in these requirements.
Alternate HF LEAKAGE test:
The| equivalent capacitance’ of the ANSI/AAMI HF18 HF LEAKAGE test path is derived
follqws:
Given
| [A]_ Utest [V]
leakage _X [Q]
leakage
and
1
Xleaka [Q]:
ge
(2TEXftest [HZ]XC[F])
then
hoaage IMA]X 107 = U, [V ]x o [kHZ]x 10° x 2 x C[pF]x 102

thus

the

the
ENT

the
IES,

as
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Ileakage [mA]X 1 06
[2nxU, . [V]xf, [kHz]]

test

ClpFl=

(AA.1)

The RMS value of a sinusoidal test voltage is evaluated as:

V
p-p
v=—PP - 0,3536xV, ,

242

Thel constants used for the HF leakage test are:
V.4 =800 [V];
Uiedt = 282,8 [VI];
fiest|= 1 000 [kHZ];

loalage = 36 7,85 d x L [mA].

Thel|limiting capacitance according to Equation (AA.1) is thus:
C [pF] =2;026 4,42 x d [mm] x L [cm]

for gll but BIPOLAR ACTIVE ACCESSORIES and NE cords. These are allowed twice the LEAKIAGE
CURRENT which vyields:

C [pF] =4;052 8,84 x d/mm] x L [cm].

For|purposes of this document, these results are rounded down to-2—x—dxL-and4xd{xL
4,4k dx L and 8,8 x d x L [in pF] respectively.

The| technical equivalence of the foregoing alternate capacitance-based test method to|the
pre¢edent HF LEAKAGE CURRENT method has been validated by Keller [6] and Kdnig [7]. This
caldulation was based on the griginal HF18 current density limit of 11,46 mA/cm?2, howeyer,
application of the revised 25 mA/cm? limit allows for an approximate doubling of the limiting
cappcitance.

Subclause 201.8.8.3-103 — ACTIVE ACCESSORY HF dielectric strength

As the dielectric_stress is at HIGH FREQUENCY in practice, additional testing at HIGH FREQUENCY
is required. A{saline test electrode reasonably simulates the wet PATIENT and OPERATOR tigsue
in of near the)surgical site. The use of a thin wire wrapped over insulation has been showh to
indyce corona discharge damage which can be detected by the subsequent mains frequgncy
dielectric“strength test. Each test was independently selected to exert worst case stresg on
the linsalation being challenged. The measurement of Vn a—and the CREST FACTOR should
occur simultaneously with the test of the ACCESSORY to ensure that their values do not change
due to loading by the ACCESSORY. During these tests, measuring the CREST FACTOR in a loaded
state is acceptable.

These requirements and tests harmonize to the extent possible with IEC 60601-2-18.

NOTE The gaps between ACTIVE HANDLE and ACTIVE ELECTRODE or detachable cord connector have to be
protected against entering saline passing out of the cloth. Therefore the cloth has to be dripped off thoroughly. In
case of a breakdown caused by saline in these gaps anyway, the test is repeated with a piece of thin, conductive
metal foil wrapped around over the juncture, which prevents the entering of saline into the gaps. Additional
requirements for the protection against the effects of ingress of liquids are defined in 201.11.6.5.

Subclause 201.8.8.3.104 — ACTIVE ACCESSORY mains frequency dielectric strength
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It is known that HF test voltages greater than 120 % of that available from HF SURGICAL
EQUIPMENT are difficult to achieve. Step-up transformers tend to distort the HF waveform, and
the capacitance of the dielectric being tested can load the HF test voltage source. In order to
stress insulation with an acceptably high margin, a DC or mains frequency test is required.
This test follows the HF dielectric strength test in order to detect any corona-induced
weaknesses.

Elevated temperatures produced by dielectric stress can alter the internal structure of HF
ACTIVE ACCESSORIES. Any incorporated FINGERSWITCH should function reliably and not activate
its output inadvertently following all of the dielectric strength tests.

NOTE 1 The metal foil used in the compliance test-should-be is highly conductive.

NOTE 2 The gaps between ACTIVE HANDLE and ACTIVE ELECTRODE or detachable cord connector™iave tp be
protgcted against entering saline passing out of the cloth. Therefore the cloth has to be dripped qoff thoroughly. In
case| of a breakdown caused by saline in these gaps anyway, the test is repeated with a piece gf thin, conduftive
metdl foil wrapped around over the juncture, which prevents the entering of saline into te\~gaps. Additjonal
requ|rements for the protection against the effects of ingress of liquids are defined in 201.11¢6.5,

Suldclause 201.8.10.4.2 — Connection cords

The| requirements of these two subclauses (derived from |EC-60601-2-4) are specified
bechuse ACTIVE ACCESSORIES and their cables are subject toonsiderable stress in use [and
typigal failure modes can present a HAZARD to staff and/or PATIENTS. Once a cable fatigues in
use| it is common that it will overheat and either ignite itself or ignite nearby materials,
endpngering staff and PATIENTs. These requirements ‘Wwill establish a reference level| for
durability of such cables.

Subclause 201.8.10.4.101 — SWITCH SENSORS

The] output switch is required to be of acimomentary type in order to prevent unintentipnal
energization of the output. The requirement for isolated extra-low voltage takes into account
the [severe environmental conditions.@nder which these footswitches, FINGERSWITCHES |and
theif cables are used. The requirement against the effects of entry of liquids is alrgady
defined in subclause 201.11.6.5 of this particular standard.

It i considered that using gne FINGERSWITCH for selecting a multiple function, for example
CUT[TING or COAGULATION, could result in confusion and a potential HAZARD if a surgeon
unfamiliar with the system were to use it. One unacceptable example of this is light presgure
on the switch may give COAGULATION, heavier pressure may give CUTTING.

Thig subclause assumes the equipment is turned on.

Sulclause201.11.1.1 — Maximum temperature during NORMAL USE

Theloperating-conditions-spesified-here-are-desmed-to-be-the-most-severe-conditionsikely to

occur in practical use.

Subclause 201.11.6.3 — Spillage on ME EQUIPMENT and ME SYSTEMS

The test quantity of one litre represents a liquid filled bag/bottle (for example an infusion
solution), the presence of which in an operating room is considered to be likely.

Subclause 201.11.6.5 a)—Ingress—of-water-orparticulatematterinto MEEQUIPMENT-and

ME-SYSTEMS

A footswitch may be exposed to a considerable amount of water or other liquids during certain
operations, and also when it is cleaned (for example by total immersion); consequently water
tightness is required.
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Revisions of the immersion test to replace inspection with functional and dielectric strength
testing are under consideration. No current IEC 60529 tests are deemed appropriate for the
expected operating room environment.

Subclause 201.11.6.5 b)

A certain degree of water protection has to be required for FINGERSWITCHES to prevent
inadvertent activation of an output by the ingress of conductive fluids. This test is independent
of specific HF SURGICAL EQUIPMENT. An AC impedance measurement of 1 kHz avoids
measurement errors due to polarization effects in saline which may bridge the switching

4 ol tlo L H HP 4 H laal Tl H <l H 't
Con daulo, daifu uuic VUILGUU 1o CUUITTOTOLTITIL WILIT oUulUUIdUOT AV T.0.1TUVU. 5. TUT. e mnmrpocudlrive Iml

was| chosen as twice the maximum threshold stipulated by 201.8.10.4.101.

Suldclause 201.11.6.7 — Sterilization of ME EQUIPMENT and ME SYSTEMS

Applicable to all ACCESSORY specific requirements. The specified parts are-expected to epter
the |sterile surgical field during use and thus will be re-sterilised after eagh-use. There ar¢ no
reqliirements or tests which can rationally be excepted from this requirgment.

ACT|VE ACCESSORIES marked for single use are unsuitable for re=sterilisation and thus|are
exempted from this requirement.

Subclause 201.12.1.102 a) — MONOPOLAR outputs

In the load resistance range normally prevailing in Practical use, lowering the output setting
sholld never result in an increase in output power.

Subclause 201.12.1.102 b)-Monetonicity-of output-control setting— BIPOLAR outputs

The] RISK MANAGEMENT FILE may be reviéwed for adequate explanation of alternate meanpg of
megsurement.

Sulclause 201.12.1.103 — Accuracy of MAXIMUM OUTPUT VOLTAGE

Thel maximum peak output-voltage may appear at output settings other than maximum jand
with applied loads otherithan open circuit.

Sulclause 201.12.2)b)

Thel| standardization of the position of activating controls is required to reduce human errprs.
Conftrols forfunctions other than CUTTING and COAGULATION activation may also appear on|the
ACT|VE,HANDLE.

Subclause 201.12.2 d)

Within this subclause, the term simultaneous activation refers to either situation described in
201.12.2 ¢).

In clinical use, the problems of co-ordination of the simultaneous use of more than one ACTIVE
OUTPUT TERMINAL are considered to create unacceptable HAZARDS if only one output switch
and set of controls are incorporated.


https://iecnorm.com/api/?name=4fef7d801106a1fdd25b931171524854

-72 - IEC 60601-2-2:2017 RLV © IEC 2

Subclause 201.12.2 e)-and-f)

017

This subclause provides some requirements for avoidance of incorrect connections on the
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Within this stbeclause, the term simultaneous activation refers to the situation describe

201

Sub

UFACTURERS of HF SURGICAL EQUIPMENT.
clause 201.12.2 f)

subclause specifically places the majority of the burden for avoidance of incor
hections on the MANUFACTURERS of HF SURGICAL ACCESSORIES. "Flyimg J[eads" used
VE CONNECTORS are prohibited because of the RISKS arising from,” for example,
connection of a BIPOLAR ACCESSORY to a MONOPOLAR output resulting in excessivg
RENT being applied to a PATIENT. Misconnection of a single pipNACCESSORY presents
Ceivable HAZARD.

clause 201.12.2 g)

pre-indication of the output and/or function (for example CUTTING or COAGULATION) i
bntial safety feature where they are energized by(the same output switch.

clause 201.12.4.101 — Use of HIGH CURRENT\MODE

b been used in the past. This combimation can result in thermal stresses that are gre

15.101.5).

UFACTURERS that produceME with a HIGH CURRENT MODE are now required to ensure
[ NE solution (whether provided or recommended) can safely handle the expected thej
5s for their output.

clause 201.12(4,2 - Indication-of parameters relevant to safety

12.2 c)).

clause 201.12.4.3.101 — Output reduction means

rect
as
the
HF
no

an

clinical procedures require the use sf\higher currents and longer activation times than

ater

the design characteristics afi“traditional NEs (those validated using subclguse

that
mal

d in

In the load resistance range normally prevailing in practical use, lowering the output setting
should never result in an increase in output power.

Subclause 201.12.4.4.101 — Maximum allowed output power in SINGLE FAULT CONDITIONS

Although not required for MONOPOLAR HF SURGICAL EQUIPMENT having a RATED OUTPUT POWER
not exceeding 50 W, compliance with this subclause is recommended. This requirement is
intended to apply to all BIPOLAR outputs of HF SURGICAL EQUIPMENT.

Subclause 201.12.4.4.102 — Output power during simultaneous activation
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Independent outputs-must shall deliver their intended output power to prevent a HAZARD. This |
is especially true when one output is set at a level substantially lower than another, but both
can be activated simultaneously.

Where multiple outputs share the power of a single mode (e.g. simultaneous COAGULATION), a
HAZARD could exist if a single output delivers more power than the intended power or if the
sum total of the power delivered in all of the simultaneously activated outputs exceeds the
intended power.

Subclause 201.13.2.13.101 — Protection against the effects of short-circuiting of the
ele

SorIe ACCESSORIES, for example resectoscopes or BIPOLAR-ELEGCTROBES ACCESSORIES, may
shoft-circuit the output in NORMAL USE and the output circuit is frequently energized\while open
circpited. It is considered practical to design HF SURGICAL EQUIPMENT which “will not| be
damaged by repeated short circuiting and by the open circuiting of the outputfor short periods
of time. The revised text is intended to eliminate a question of which BIPOLAR output terminal
is the NEUTRAL ELECTRODE and whether this requirement applies to BIPOLAR-outputs.

Subhclause 201.15.4.1.101 and 201.15.4.1.102

The|requirements of these subclauses relate to the compatibility of detachable parts of ACJIVE
ACCESSORIES. This issue becomes important for third party ACCESSORIES and can cguse
operational difficulties in clinical practice, leading to delayed or interrupted procedures.

Many ACTIVE HANDLES provide for the use of any“of a variety of specialized, OPERATOR
selgcted, detachable ACTIVE ELECTRODES. Therelis no standardization of electrode interface
ama@ngst the ACTIVE HANDLES of different manufacture. It is known that, although it may appear
to the OPERATOR that an ACTIVE ELECTRODE fr@m one MANUFACTURER may fit the ACTIVE HANDLE
fronp another, PATIENT injuries have resulted:-from incompatibilities such as:

e |nadequate SEPARATION betweensthe conductive parts of the ACTIVE HANDLE — ACTIVE
EL ECTRODE interface and PATIENT tissue;

e farcing across a gap betweéen the intended electrical mating parts, resulting in melting
and/or ignition of insulation;

e |nadequate mechanical retention force, resulting in the ACTIVE ELECTRODE, which may have
become quite hot, falling into a PATIENT body cavity.

Suhclause 201.15.101 — NEUTRAL ELECTRODES

For|low-powered HF SURGICAL EQUIPMENT, for example for dental use, experience has shpwn
thatl an arrangement where the neutral end of the output circuit is referenced to earth is
satigfactory. The return of the HF current from the PATIENT is accomplished capacitively) for
example to the earthed metal frame of the dental chair. Consequently this HF SURG|CAL
EQUIPMENT TS exempted-fronmthe Tequirenment for a NEUTRAC ELECTRODE:

Subclause 201.15.101.2 — NE cord attachment

The electrical connection of the NE CORD to the part of an NE, except for a MONITORING NE,
which is in contact with the PATIENT should be formed such that the NE CONTINUITY MONITOR is
capable of detecting any interruption of that connection. MONITORING NEs are exempted, since
such an interruption is expected to appear as a loss of contact area with the PATIENT.

The test method is suitable for detecting connections which may fuse open during NORMAL
USE, however that use is not expected to exceed 1 A.

Subclause 201.15.101.3 — NE cord connector,-no-conductive parts onPATIENT
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In the case of detachment of the NE cord from the NE, it should not be possible for monitoring
current from an NE CONTINUITY MONITOR or a CONTACT QUALITY MONITOR to pass through the
PATIENT, thus producing a false indication of proper NE attachment.

Subclause 201.15.101.4 — NE cord insulation

Although the voltage difference between the NE application site on the PATIENT and the NE
cord conductors may be small, a significant voltage gradient may develop along the PATIENT’S
body proximal to the surgical site, especially during application of high HF surgical current.
Thus, there is a RISK of a burn should the NE cord come in contact with a more proximal part
of the—pa - SHAGE—CHURR eetremen s—¢ 0 839102
mitigates this RIS lower voltages a AGE
RENT limit is deemed appropriate.

Dielectric breakdown of NE cord insulation presents a similar RISK to both the RATIENT and|the
OPERATOR, and thus the HF and mains frequency dielectric strength requirements are deefned
necessary. The test voltage magnitudes are unchanged from the prion editions of [this
parficular standard.

Thel| cables of NEUTRAL ELECTRODES are allowed twice the leakagé-of the cables of AC[IVE
ACCESSORIES, because the voltage levels developed between the)conductors of such cables
and|the PATIENT’s skin are generally much lower.

The| alternative measured HF leakage capacitance test method may prove simplef to
implement than the precedent HF LEAKAGE CURRENT method. See subclause 201.8.8.3.109 for
ratignale.

Sulclause 201.15.101.5 — NE thermal performance

The| references [1] to [5] in the bibliography are recommended as a guide in evaluating
suitpble surrogate surfaces.

Thig requirement was adopted frem ANSI/AAMI HF18:2001, subclause 4.2.3.1. The ratiopale
for that requirement is also adopted, with minor lexical and subclause reference changegq for
this|particular standard, as follows:

The| purpose of the NEUTFRAL ELECTRODE (NE) in MONOPOLAR electrosurgical procedures ip to
religbly conduct the.required HF surgical current with minimal rise in skin temperature.

Megsurements, with heated metallic blocks (Moritz & Henriques, 1947 [11]) and with small
circplar electredes carrying HF surgical current (Pearce et al., 1983 [13]) show that|the
majimum.safe skin temperature for short-term and long-term exposure is 45 °C. Furthermpre,
reference)to CENELEC Guide 29 [16], Table A1, and interpolating between 48 °C and 43 °C
for g-hier more, gives a maximum allowed surface temperature of 45 °C for 100 min. Nofmal
restg SKIN _temperatare varies between apout 29 C and 33 C, depending on room
temperature and humidity. Therefore, NEs that create temperature increases approaching
12 °C cannot be considered safe. Six degrees centigrade represents a conservative safety
factor of two and a maximum allowable temperature rise for an acceptable NE. No acceptable
NE should exceed a 6 °C temperature rise when subjected to the required current and duration
test.

It is recognized that the use of human subjects for qualifying NEs to the requirements of this
particular standard may be troublesome or prohibited in many laboratories. However, the
specified conformance test is based upon a large volume of empirical data from human tests,
using 10 um infrared imaging instruments, collected and validated by numerous
MANUFACTURERS and test houses since 1980. Although the use of media and apparatus which
yield equivalent results is permitted, documentation of that equivalency-must shall be in place.
Therefore, the worst case electrical and thermal properties of NE application sites on a variety
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of human subjects are the reference standards against which the accuracy of surrogate media

and

other alternative temperature rise test apparatus are qualified.

Because NE site burns may be confined to very small areas, the qualification measurement
must shall have an adequate spatial sampling frequency to ensure that unacceptable NEs will
always be detected. The requirement for one sample per square centimetre is a minimum.
Current technology provides for many more samples per square centimetre. However,
because noise in the thermal detector can cause individual pixels to appear superheated, a
statistical averaging technique should be used to determine the temperature rise within any
single square centimetre area. The initial temperature of NEs applied to human skin-must shall

be t

e same in all tests so that all results will be comparable

At t

to measuring the final temperature.

HF §

duration. Maximum currents and duration of activation depend on the individual techni

use
sim
info

ne end of the 60 s application of HF current, the NE is removed from the test surface

urgical currents are normally delivered in repetitive short bursts of varying,amplitude

i and on the type of surgical procedure. The conformance test cutrent is intende
ilate the worst case single activation, with a considerable safety.factor. Two source
fmation were used to estimate the likely current and duration maxima:

mpedances, and minute DUTY CYCLES over all procedures studied (ECRI, 1973);

he unpublished data of Milligan and associates werespresented in terms of the maxim
minimum, and average currents and durations for each procedure studied.

rior

and
que
i to
5 of

h 1973 article in Health Devices presented data in terms of'the average currents, voltages,

um,

Thejse data can be used to estimate population vafiations. In both studies, it was found fthat
the highest currents and longest durations were«found in transurethral (TUR) procedures.|For
TUR procedures, the ECRI study showed an_average CUTTING current of 680 mA and 480|mA
for LOAGULATION, with DUTY CYCLES of 15 % average and 45 % maximum. Milligan studigd a
smdller sample of 25 TUR procedures performed by 13 surgeons using five electrosurdgical
units at eight hospitals.
Table AA.1 — Summary of measured current and durations for 25 TUR procedures
Mean Standard deviation
Lendth of surgery (h) 0,86 0,49
Numper of activations (/h) 225 105

CUTT|ING current

Mgximum current\(mA) 407 297
Avgrage curtent’ (mA) 297 200
Mgximum duration (s) 3,8 2,3
Average duration (s) 2,1 0,7

COAGULATION current

Maximum current (mA) 339 130
Average current (mA) 258 88
Maximum duration (s) 5,7 7,6
Average duration (s) 2,0 0,7

The reported data for all TUR procedures are summarized in Table AA.1. Means and standard
deviations o are calculated over the 25 cases. These data provide useful estimates of the
means and variance in measured currents and durations.

The

total energy dissipated at the NE application site is given by:
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E=(Irms)2>< R xt

where

E
/
t
R

is energy dissipated in joules (J);

is the NE current in amperes (A);

is the duration of current flow in seconds (s);

is the real part of the impedance at the NE site in ohms (Q).

017

The_impedance. R. is not generally definable. since its value depends on the NE design and

the
defi

anatomical structure of the tissue to which it is applied. A “HEATING FACTOR” © may
hed to describe the “stress” placed on an NE as:

O = 12 x t (A2s).

Thig HEATING FACTOR has the significance of energy dissipated per Q of,impedance.

sho
app
and
the
one
5,0

Thu

As

ild be able to handle © values representative of surgical procedures. A current of 700
ied for 60 s yields © = 30 A2s. This value is far in excess of the.maximum likely cur
duration for a TUR procedure. The maximum likely © value canybe found by multipl
square of the largest likely current, i.e. 0,68 A from ECRI (1978) [8] data (average)

standard deviation, i.e., 0,2 A from the Milligan data by the maximum likely duration,
5 (average) plus one standard deviation, i.e., 7,6 s from the Milligan data, to get

©=9,8 A%
s, 30 A2s is a conservative test criterion.

milarly conservative test criterion can bederived for NEs marked for “INFANT” use. S

TUR procedures are not performed on infants, a reasonable approach is to use the cur

and

(1981), are given in the following Table“AA.2:

Table AA.2 — Summary of measured currents and durations
for general surgical procedures

be

NEs
mA
rent
ing
blus
i.e.,

nce
rent

duration data available for general-surgical procedures. These data, reported by Pearce

Mean Standard deviation
Lendth of surgery (h) 1,56 0,84
Numper of activations (#h) 63 84
CUTT|ING current
Maximum current (mA) 340 101
Averpge, ¢current (mA) 281 147
Maximum’ duration (s) 7,6 11
Average duration (s) 2,2 1,8
COAGULATION current
Maximum current (mA) 267 157
Average current (mA) 198 114
Maximum duration (s) 11 7,5
Average duration (s) 6,5 5,2

Using the data for general surgery and multiplying the square of the maximum likely current
plus one standard deviation by the maximum likely duration plus one standard deviation yields
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©= 3,6 AZs
Thus,
® =15 AZs

is a conservative test criterion and is readily obtained using a current of 500 mA applied for
60 s.

The safety margins inherent in these © values are intended to maintain a reasonable margin
of safety even in the event of unintended partial loss of contact area between the NE and the
PAT|ENT’s skin. Where NEs other than MONITORING NEs are used, advice to the OPERATOR
accprding to 201.7.9.2.2.101 d) is relied upon to prevent a hazardous loss of contact area.
However, where CONTACT QUALITY MONITORS and MONITORING NES are in use, the OPERATOR
expects to be relieved of the burden of NE contact surveillance, relying fully uponsthe CONTACT
QUALITY MONITOR to alert the OPERATOR to area loss before it becomes hazardous. Therefpre,
MONITORING NEs are tested with the same area loss which will cause theyCONTACT QUALITY
MONITOR to sound an alarm.

References are found in the bibliography items [8] through [13].

The| test currents by weight range in Table 201.103 were derived as follows. NEUTRAL
ELECTRODES for adults, when tested with the 700 mA currént based on the HF18 standprd,
resylt in a HEATING FACTOR of 30 AZs,

NEUTRAL ELECTRODES for children (PATIENT weight 5 kg to 15 kg) have active contact areas
that| are approximately one half of adult sized NEUTRAL ELECTRODES. When tested with the |500
mA [current based on the HF 18 standard, results\ih a HEATING FACTOR of 15 A2s, which is jone
halffof the maximum allowed adult value.

NEUTRAL ELECTRODES for newborns (PATIENT weight less than 5 kg) have active contact areas
that| are approximately one half as those for children and thus using a HEATING FACTOR that is
one| half of that used for children was chosen. This results in a HEATING FACTOR of 7,5 |A2s
whi¢ch implies the test current of<350 mA. Although there is no statistical data to prove|the
selgction of this test current, sufgical power settings for these small PATIENTs are always yery
low|so it is felt the 350 mA test current for 60 s results in a reasonable safety margin.

Subiclause 201.15.101:6'— NE contact impedance

Thig requirement.was adopted from ANSI/AAMI HF18:2001, subclause 4.2.3.2. The 200 kHz
phage angle criterion for distinguishing conductive and capacitive NEs was developed, lacking
a clear publiskhied definition, a priori or otherwise.

Thel| rationale from ANSI/AAMI HF18:2001, subclause A.4.2.3.2 is also adopted, with mjinor
lexicaland subclause reference changes for this particular standard, as follows: |

The contact impedance-must shall be low enough that the NEUTRAL ELECTRODE represents the
preferred current pathway. In the case of HF SURGICAL EQUIPMENT having an EARTH
REFERENCED PATIENT CIRCUIT, this will minimize the possibility of alternate return current paths
other than via the NE. A value of 75 Q is judged an acceptable maximum contact impedance
for conductive NEs when measured according to ANSI/AAMI HF18:2001 using human
subjects. However, that standard imposes a 50 Q limit when a metal plate is used in lieu of a
human subject; this reduction compensates for the impedance contribution of the deeper
subcutaneous tissue which becomes part of the measured NE contact impedance.

It is known that the largely inductive reactance of the NE cord can be significantly larger than
the impedance of the contact between the conductive portion of the NE and the PATIENT’S skin
and that it can vary significantly depending on its physical layout during INTENDED USE.
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Since the impedance of capacitive NEs varies as the inverse of the frequency, it is appropriate
to describe their impedance characteristics in terms of capacitance. A value of 4 nF was
specified as the minimum acceptable capacitance because it is consistent with the
characteristics of the majority of capacitive NEs which have been commercially available for
many years and found to be clinically acceptable.

The test current of 200 mA represents the low limit of average currents from the two studies
cited above. Tissue-NE impedance generally increases as the current decreases, making the
lower limit preferable. The frequency range of 200 kHz to 5 MHz is believed to encompass the
range over which MONOPOLAR HF SURGICAL EQUIPMENT develops significant energy levels.

The| dimensions of the metallic test plate should be at least as large as the NEUTRAL
ELECTRODE.

Capacitive NEs are permitted a higher impedance because they do not dissipate~heat.
Sulhclause 201.15.101.7 — NE adhesion
Thig requirement was adopted from ANSI/AAMI HF18:2001, subclause.4.2.3.3.

Aftgr application, NES, except MONITORING NES, should remain ih place when subjected to
stresses that may occur during customary use as a result of the site chosen for placement,
inadqvertent pulling, or accidental contact with preparatary solutions or physiologic fldids.
MONITORING NEs are exempt from this requirement becausé contact area loss due to adhesgive
faildre is expected to cause a CONTACT QUALITY MONITOR alarm, thus preventing a HAZARD to
the PATIENT.

Sulclause 201.15.101.8 — NE shelf life

The| adhesives and conductive gels used on single use NEs may deteriorate over time, gven
whegn stored according to the instructions for use. Therefore, it is necessary to determine that
thege devices conform after storage ‘until the marked expiration date.

Subclause 201.15.101.9 — Aduft NEUTRAL ELECTRODES for conventional procedures

Durlng the use of a g¢ompatible MONITORING NE in combination with a CONTACT QUALITY
MONITOR, the loss of ,safe contact area between the NE and the PATIENT can be detected. This
detgction of a safe~coentact area between the NE and the PATIENT is not possible with the |use
of al non-MONITORING NE.

For|this redsoh, the RISK of burns at the NE site is significantly reduced with the use ¢f a
MONITORING*NE in combination with a CONTACT QUALITY MONITOR.

Thelexperience —evaluation-and analvsis of nroblem cases in recent vears has shown lthis
™ T J L 7

clearly and has resulted in this requirement.

Since the introduction of CONTACT QUALITY MONITORS, the rate of NE burns has been
significantly reduced. Today the vast majority of HF SURGICAL EQUIPMENT for general purpose
use is equipped with a caM-system. However the benefit of caM-systems is often offset by the
use of non-MONITORING NEs which are still available and often preferred due to lower market
prices. Therefore it is felt that by adding this requirement the situation will be improved
significantly as this will affect the vast majority of electrosurgical procedures.

On the other side it was taken into account that, for special applications (small PATIENTS, high
current procedures), exemptions are still needed, as well as for capacitive NEs which are
currently not available in cam monitoring versions.
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NEUTRAL ELECTRODES that meet the requirements of 201.15.101 and its subclauses were
designed to be used in conventional surgical procedures with HF currents and activation times

as

described in the Subclause 201.15.101.5 section of this annex.

These NEUTRAL

ELECTRODES were never designed or intended to be used with HIGH CURRENT MODES which is

the

reason the additional language “for conventional procedures” was added.

Clause 202 — ELECTROMAGNETIC DISTURBANCES — Requirements and tests

HF surgery is a very long established modality with known interference inherent during
activation. Since the clinical benefits of HF SURGICAL EQUIPMENT outweigh the RISKS of
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of equipment is exempt from the EMISSIONS requirements of IEC 60601-1-2:2014+..

n-its—activated the HF output is energized.

o frequency energy, and HF EMISSION frequently much above the CISRR 11 limit
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necessary to enable the HF SURGICAL EQUIPMENT to carry out’its clinical fung
ctively.

EMISSIONS strongly depend on the arrangement and length ofithe active and neutral co

Furfhermore, many diagnostic, monitoring, anaesthetic and.infusion EQUIPMENT have APP
PAR[TS or PATIENT circuits which are directly connected to\the PATIENT. For such equi

pmient,
parficular test arrangements simulating direct conngction to the PATIENT circuits of ﬂ HF
GICAL EQUIPMENT% may be necessary for{testing electromagnetic IMMUNITY
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Additional information on the electromagnetic EMISSIONS created by HE SURGICAI EQUIPMENT

may be found in Annex BB.
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Annex BB
(informative)

ELECTROMAGNETIC DISTURBANCES created by HF SURGICAL EQUIPMENT

BB.1 Overview

Medical devices used in surgery are exposed to many sources of ELECTROMAGNETIC
DISTURBANCE (EMD). The most prevalent source is from the HF SURGICAL EQUIPMENT that is
usefl to cut and coagulate tissue. Although there are standards tfor many types of EMD, there
is lfttle information available regarding the ELECTROMAGNETIC DISTURBANCE created byl HF
SUR[GICAL EQUIPMENT.

The| purpose of this annex is to provide medical device MANUFACTURERS with information alout
the |specific types and levels of EMMISIONS generated by HF SURGICAL EQUIPMENT. It also
includes tests which MANUFACTURERS may wish to use in determining~if- their designs |are
resigtant to these type of ELECTROMAGNETIC DISTURBANCE.

BB|{2 Terms and definitions

For|the purposes of this annex, the definitions of terms appédring in small capitals are those
fron this particular standard and the standards listed inc¢clause 1.3 of the general standprd,
plug the following terms and definitions.

NOTE Definitions for ELECTROMAGNETIC DISTURBANCE and EMISSIONS may be found in IEC 60601-1-2.

BB.2.1
E-FIELD
elegtric field present in the far field as induced by the magnetic field from HF SURG|CAL
EQU[PMENT

BB.2.2
H-FIELD
magnetic field induced by the\flow of current from the HF SURGICAL EQUIPMENT

BB|3 Technical information

BB.3.1 General'information about HF SURGICAL EQUIPMENT

Dur|ng surgefry, HF energy may be used for CUTTING tissue or to provide haemostpsis
(COAGULATION). This energy is generated by the HF SURGICAL EQUIPMENT and delivered to|the
surgical site using various sterile ACCESSORIES. The frequency of the HF energy is typlcally
betwse A , 5 , 2
respond to them and thus no nerve or muscle st|mulat|on occurs. All of the surg|cal effect is
due to the current density of the HF energy.

The HF energy may be delivered to the surgical site in one of two ways. The first method is
called MONOPOLAR or unipolar. This means that the surgical effect occurs at a single pole
which is under the surgeon’s control. The energy is generated in the HF SURGICAL EQUIPMENT,
is carried through a cord to an ACCESSORY held by the surgeon, through the PATIENT, is
collected by a large surface area PATIENT return electrode (NEUTRAL ELECTRODE) and is carried
back to the HF SURGICAL EQUIPMENT. It is the current density at the tip of the ACCESSORY ACTIVE
ELECTRODE(S) that causes the localized surgical effect. After entering the PATIENT’S body, the
current disperses, limiting the area of the surgical effect. The large surface area of the
NEUTRAL ELECTRODE is designed to keep the current density low to prevent heating or other
tissue effects. The PATIENT return electrode is the second pole in the circuit. The most
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common MONOPOLAR ACCESSORY is the HF surgical pencil, so named because it resembles a
thick pencil held by the surgeon.

The second method of energy delivery is called BIPOLAR. The surgical ACCESSORY used by the
surgeon has two electrodes, each with a small surface area. The HF energy passes from the
HF surgical unit to one electrode, through the tissue, to the other electrode and back to the HF
surgical unit. The area of the electrodes and the tissue between them is small and so the
current density is high. Thus, the surgical effect occurs only in the tissue grasped between the
electrodes. A NEUTRAL ELECTRODE is not required. The most common BIPOLAR ACCESSORY is HF
surgical forceps.

Modt HF SURGICAL EQUIPMENT allows the user to control the output power as a mean$ of
confrolling the depth and speed of the surgical effect. The output voltage and curpent may
vary depending on the HF SURGICAL MODE, the power setting and the load presented to the HF
SUR[GICAL EQUIPMENT.

Thel| surgical effect of CUTTING is generally achieved using a sine wave with a-voltage between
200 V and 1 200 V. The current density at the tip of the electrode causes heating of|the
contents of cells immediately adjacent to the electrode. The cell contents turn to steam jand
the [cell wall ruptures. The electrode moves through this steam layetcand very small arcs pass
fromp the electrode tip to the tissue. A pure sine wave cuts with little’ or no haemostasis. If|the
sing wave is interrupted, various levels of haemostasis may(be achieved in addition to|the
CUT[ING action. The—lewer—the—duty—eycle greater the {€REST FACTOR the greater |the
haemostasis. However,—towering—the—duty-eyele increasifig ‘the CREST FACTOR also requires
that| the peak voltage be increased to achieve the same-output power. Power levels usefd in
the cut mode range between 10 W and 300 W.

The| surgical effect of COAGULATION may be achiéved using several different methods. A gure
sing wave which is below 200 V will not cut tissue but will desiccate and coagulate tissue.
Thig waveform does not produce arcs. s used for contact COAGULATION in both |the
MONOPOLAR and BIPOLAR modes. When, the surgeon needs to coagulate bleeding tissue
without touching it, a high voltage interrupted sinusoidal waveform is generally used. This
waveform may use a voltage between 1 200 V and 4 600 V. Power levels used for|the
MONOPOLAR COAGULATION mode srahge from 10 W to 120 W. Power levels for the BIPQLAR
COAGULATION mode range from~1.W to 100 W.

The| worst case EMISSIONS ‘ereated by HF SURGICAL EQUIPMENT occur during activation of|the
COAGULATION mode at.the maximum power setting while arcing to tissue or metal.

BB.3.2 Types of*\EMISSIONS created by HF SURGICAL EQUIPMENT
BB.3.2.1 Radiated

Dur|ng surgery, the therapeutic current flows from the HF surgical unit through the ACCESSPRY
cablethrough the PATIENT, through an ACCESSORY cable again, and back to the unit. This
circuittmay take on different forms sizes and arrangements The current flowing creates both
a radiated E-FIELD and an H-FIELD. These fields may couple to the ACCESSORY, or POWER
SUPPLY CORD used by other equipment. The worst case scenario for E-FIELD coupling is to
have the HF SURGICAL ACCESSORY cables in close proximity and parallel with other ACCESSORY
cables. E-FIELD coupling is also made worse during clinical situations where arcs occur. The
worst case scenario for H-FIELD coupling is to have the HF surgical circuit spread out in a large
circle and other ACCESSORY cables attached to the PATIENT who is within that circle. E-FIELD
coupling typically generates worst case EMISSIONS that are higher in frequency (tens to
hundreds of megahertz) than H-FIELD coupling (tens to hundreds of kilohertz).

BB.3.2.2 Conducted through the mains POWER SUPPLY CORD

Electromagnetic noise conducted through the mains POWER SUPPLY CORD increases during
activation of the HF SURGICAL EQUIPMENT through a combination of internal coupling to the HF
output and high voltage power supplies that are only active during HF output generation.


https://iecnorm.com/api/?name=4fef7d801106a1fdd25b931171524854

- 82— IEC 60601-2-2:2017 RLV © IEC 2017

BB.3.2.3 Conducted through the PATIENT

The therapeutic current that is applied to the PATIENT to achieve CUTTING and COAGULATION
impresses a voltage on the PATIENT that may be coupled into other equipment. This coupling
may be direct or capacitive. Direct coupling occurs into the inputs of devices that are
measuring PATIENT voltages (e.g. ECG, EEG, EMG, evoked potential monitors). Capacitive
coupling occurs when equipment cables or sensors are in close contact with the PATIENT (e.g.
pulse oximeter probes, invasive blood pressure transducers, temperature probes, camera
systems). A combination of these methods is possible. The value of the voltage impressed on
the PATIENT is highly dependent on the HF SURGICAL MODE used. BIPOLAR modes utilize peak-
to-peak voltages ranging from tens to a few hundred of volts and generate little or no
spafking. CUTTING modes ulllizé peak 10 peak volitages from several hundred to a |few
thoysand volts and generate very small sparks. COAGULATION modes utilize peak .to~peak
voltages from a few thousand up to fourteen thousand volts with large sparks frequebtly bging
des|red. Generally only a fraction of the HF voltage is coupled into other equipment buf for
dev|ces that measure in the millivolt or microvolt range, that can be a problem.

BB.3.3 Measurement techniques

For|the purpose of this annex, the measurements were taken using~techniques intended to
create the worst case values that may be experienced by MEDICAL ELECTRICAL EQUIPMENT
during surgery. The measurements reported below were taken multiple times using all of|the
output modes available and using the maximum output powers(the units were capable of. Four
diffgrent clinical situations were simulated. These situations were: open circuit activafion,
actiyation at the RATED LOAD of the HF SURGICAL EQUIPMENT (the load which produces|the
maximum output power), sparking to metal, and sparking to a saline-soaked spongg¢ to
simplate sparking to tissue.

All ¢f these measurements were repeated multiple times using HF SURGICAL EQUIPMENT from a
varipty of MANUFACTURERS. The resulting data were used to create the worst case valuep of
BB.B.4.4.

BB.3.3.1 E-FIELD measurements

A npn-conductive table 1 m above’a ground plane was used to support the ACCESSORY cables
fronp the HF SURGICAL EQUIPMENT-under test. The measurement techniques found in CISPR 11
were used. The setup is illustrated in Figure BB.1. The measurements were recorded as peak
or quasi-peak values that.occur between 30 MHz and 1 GHz.
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IEC
Key
@ ACTIVE ACCESSORY

@ Load

@ NE or saline soaked sponge

@ Footswitch

@ HF SURGICAL EQUIPMENT

@ Non-conductive table

@ Antenna — 10 m'distance, vertical polarity

Figure BB.1 — E-FIELD EMISSIONS test setup

BB.3.3.2 H-FIELD. measurements

A npn-conductive table 1 m above a ground plane was used to support the ACCESSORY cables
from the HE'SURGICAL EQUIPMENT unit under test. The setup is illustrated in Figure BB.2.

Thel measurements were recorded as peak or quasi-peak values that occur between 10 kHz

and36-MHH=
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Key

@ ACTIVE ACCESSORY

@ Load

@ NE or saline soaked sponge
@ Footswitch

@ HF SURGICAL EQUIPMENT

@ Non-conductive table

@ Antenna

Cable to measurement equipment
Figure BB.2 — H-FIELD EMISSIONS test setup
BB.3.3.3 Mains'conducted measurements

A npn-conductive table 1 m above a ground plane was used to support the ACCESSORY cables
fronp the"HE SURGICAL EQUIPMENT under test. The setup is illustrated in Figure BB.3.
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and 30 MHz.
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Key
@ ACTIVE ACCESSORY

@ Load

@ NE or saline soaked sponge
@ Footswitch

@ HF SURGICAL EQUIPMENT

@ Non-conductive table

@ Test equipment

Analyzer

Figure BB.3 — Conducted EMISSIONS test setup

BB.3.4 Data summary
BB.3.4.1 E-FIELD EMISSIONS

Thel| greatest values were typically below 50 MHz, with lower energy at higher frequendies.
Arcing increases the energy at all frequencies, with arcing to metal being the worst dase
clinjcal situation.

BB.[3.4:2~ H-FIELD EMISSIONS

The greatest values were typically at the fundamental frequency of the HF SURGICAL
EQUIPMENT, with additional peaks at multiples of the fundamental frequency. Arcing increases
the energy at all frequencies, with arcing to metal being the worst case clinical situation.

BB.3.4.3 Mains conducted EMISSIONS

The greatest values were typically at the fundamental frequency of the HF SURGICAL
EQUIPMENT with additional peaks at multiples of the fundamental frequency. Arcing increases
the energy at all frequencies, with arcing to metal being the worst case clinical situation.

BB.3.4.4 Maximum EMISSION levels of HF SURGICAL EQUIPMENT

The greatest level of EMISSIONS was generated by spark gap units. This type of HF SURGICAL
EQUIPMENT is no longer sold but still found in many hospitals. This type of unit creates the
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worst case EMD environment due to a very high output voltage and the use of a spark gap to
create COAGULATION waveforms. The use of a spark gap tends to generate much higher levels
of EMISSIONS at higher frequencies. The worst case EMISSION values are shown in Table BB.1
and Table BB.2. The E-FIELD measurements were from a distance of 10 m.

Table BB.1 — Worst case EMISSIONS of spark gap type HF SURGICAL EQUIPMENT

EMISSION type

No arcing

Arcing to saline

Arcing to metal

E-FIELD 92 dBpV/m (40 mV/m) 80 dBuV/m (10 mV/m) 95 dBuV/m (56 mV/m)
H-FIELD 96, 47dBuA/m 9947 dBuA/m 96,47 dBuA/m
(67 mA/m) (94 mA/m) (67 mA/m)

Mains conducted

117 dBpV (708 mV)

Not measured

Not measutred

Table BB.2 — Worst case EMISSIONS of non-spark gap (modern) HF SURGICAL EQUIPMENT

EMISSION type

No arcing

Arcing to saline

Arcing to metal

E-FIBLD

78 dBuV/m (8mV/m)

77 dBuV/m (7 mV/m)

83 dBuV/m (14 mV/n})

H-FIgLD

61,47 dBuA/m
(1,1 mA/m)

63,47 dBuA/m
(1,5 mA/mj

62,47 dBpA/m
(1,3 mA/m)

Mains conducted

97 dBpV (71 mV)

Not measured

100 dBpV (100 mV

BB|4 Suggested tests

BB.4.1

MANUFACTURERS to determine if their. products can withstand the EMISSIONS produced b

Thel| following information describes.some ad hoc tests that have been used by equipr;Eent
SUR[GICAL EQUIPMENT. These testslare meant to serve as guides only and may be modi

HF
ied

basgd on how the equipment is\situated with respect to the HF SURGICAL EQUIPMENT. The tests
belgw were designed to simulate the two types of equipment being situated in close proximity
Just as in IEC 60601-1-2, the equipnent

(both the ENCLOSURES and the cables).

MANUFACTURER should define what the acceptable response to this test should be prior to

conflucting it.

BB.4.2

Set|up thelequipment that is to be tested. Wrap the cord of a MONOPOLAR HF SURG|CAL
ACCESSORY around the equipment so that at least two full loops of the cord are presenf as

shown’in-Figure BB.4.
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@HF SURGICAL EQUIPMENT
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Figure BB.4 — Unit ad hoc test

ch one end of a cord to the NEUTRAL ELECTRODE connector- of-the HF SURGICAL EQUIPM
the other end to a metal plate. Using the MONOPOLAR HF SURGICAL ACCESSORY, activate
BURGICAL EQUIPMENT in each possible output mode and\arc the ACCESSORY to the m
. For each mode, adjust the HF SURGICAL EQUIPMENT)to the setting which will create
est peak output voltage.

test generates high E-FIELDS and high H:RIELDS with the greatest possible sprea

BB.@4.3

Repeat the test of BB.4.2 with the \MONOPOLAR HF SURGICAL ACCESSORY short circuite
(touching) the metal plate. The, HF SURGICAL EQUIPMENT should be adjusted to obtain
maximum output power for eachroutput mode.

Thig test generates the highest output currents and thus the greatest H-FIELDS. It also cre
high E-FIELDS at the fundamental output frequency.

BB 4.4

Repeat the tfests of BB.4.2 and BB.4.3 with the cord of the MONOPOLAR HF SURG
ACCESSORY.\wrapped around the mains power cord of the unit under test as shown in Fig
BB.p.
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@HF SURGICAL EQUIPMENT
@Unit under test

@Metal plate
@Mains power cord of unit under test

Figure BB.5 — Power cord ad hoc test

BB.4.5

If the equipment has cords that enter the sterile field, couplihg-Can also occur between those
cords and the MONOPOLAR HF SURGICAL ACCESSORY cord. To ‘test for this possibility, repeat|the
tests of BB.4.2 and BB.4.3 with the cord of the MONOPOIAR HF SURGICAL ACCESSORY wrapped
arolind the ACCESSORY cord of the unit under test as_shown in Figure BB.6.

)
7% :

|EC

Key
@HF SURGICAL EQUIPMENT
@Unit under test

@Metal plate
mACCESSORY cord of unit under test

Figure BB.6 — ACCESSORY cord ad hoc test

BB.4.6

Tests to determine the impact of EMISSIONS that are conducted through the PATIENT may vary
widely based on how well coupled the equipment is to the PATIENT. The reader is urged to
consult the particular standard(s) for their type of equipment for additional information. Many
of these particular standards have already included this type of test.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -

Part 2-2: Particular requirements for the basic safety and essential
performance of high frequency surgical equipment and

017

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compr
Il national electrotechnical committees (IEC National Committees). The object of ¢E€’ is to pro
international co-operation on all questions concerning standardization in the electrical and electronic field
this end and in addition to other activities, IEC publishes International Standards, Techhical Specificat
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as

ublication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee intere
in the subject dealt with may participate in this preparatory work. International, governmental and
overnmental organizations liaising with the IEC also participate in this preparation. IEC collaborates cl
ith the International Organization for Standardization (ISO) in accordahce” with conditions determine
greement between the two organizations.

he formal decisions or agreements of IEC on technical matters expres§,7as nearly as possible, an internat
donsensus of opinion on the relevant subjects since each technical' committee has representation froj
interested IEC National Committees.

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

h order to promote international uniformity, IEC (National Committees undertake to apply IEC Publica
ansparently to the maximum extent possibleNin their national and regional publications. Any diverg
etween any IEC Publication and the corresponding national or regional publication shall be clearly indicat
he latter.

—~ o+ —

FC provides no marking procedure to-indicate its approval and cannot be rendered responsible for
quipment declared to be in conformity with an IEC Publication.

Il users should ensure that they have the latest edition of this publication.

embers of its technical committees and IEC National Committees for any personal injury, property dama
ther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising out_6f\the publication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is drawn te’the Normative references cited in this publication. Use of the referenced publicatio
dispensable_faorithe correct application of this publication.

S > T o0 0 3 =2 o O —

ttention is~drawn to the possibility that some of the elements of this IEC Publication may be the subje
atent rights< I[EC shall not be held responsible for identifying any or all such patent rights.
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sing
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o liability shall attach to IEG-orvits directors, employees, servants or agents including individual experts| and
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IEC

hs is

ct of

2D:

practice.

ical

This sixth edition cancels and replaces the fifth edition published in 2009. This edition
constitutes a technical revision. This edition includes the following significant technical
changes with respect to the previous edition:

refinement and additions to the defined terms;

additional separation of the requirements for HF surgical equipment and HF surgical

accessories;

a new requirement for adult neutral electrodes to be contact quality monitoring neutral

electrodes;
new requirements for devices that have or use a high current mode.
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text of this particular standard is based on the following documents:
FDIS Report on voting
62D/1427/FDIS 62D/1442/RVD

Full information on the voting for the approval of this particular standard 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.

In trluis standard, the following print types are used:

In r¢ferring to the structure of this standard, the term

Ref
clay

In tihis standard, the conjunctive “or*~is used as an “inclusive or” so a statement is true if
combination of the conditions is true.

The| verbal forms used in this)standard conform to usage described in Clause 7 of the ISO
Dirgctives, Part 2. For the purposes of this standard, the auxiliary verb:

requirements and definitions: roman type;

est specifications: italic type;

Normative text of tables is also in a smaller type;

TERMS DEFINED IN CLAUSE 3 OF THE GENERAL STANDARD, IN THIS PARTICULAR STANDARD O
NOTED: SMALL CAPITALS.

nclusive of all subdivisions (e.g. Clause 7 includes({subclauses 7.1, 7.2, etc.);

subclause” means a numbered subdivision of)a“clause (e.g. 7.1, 7.2 and 7.2.1 arg
subclauses of Clause 7).

brences to clauses within this standard.are preceded by the term “Clause” followed by
se number. References to subclauses within this standard are by number only.

vith this standard;

should” means that compliance with a requirement or a test is recommended but is
mandatory‘for compliance with this standard;

may-"s'used to describe a permissible way to achieve compliance with a requiremer
est.

nformative material appearing outside of tables, such as notes, examples and references: in smaller fype.

R AS

clause” means one of the seventeen numbered divisions within the table of contents,

all

—

he

any

IEC

shall” means thatycompliance with a requirement or a test is mandatory for complignce

not

t or

An asterisk (*) as the first character of a title or at the beginning of a paragraph or table title

indi

cates that there is guidance or rationale related to that item in Annex AA.

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

The minimum safety requirements specified in this particular standard are considered to
provide for a practical degree of safety in the operation of HIGH FREQUENCY SURGICAL

EQU

IPMENT.

This particular standard amends and supplements IEC 60601-1:2005 and Amendment 1:2012,
Medical electrical equipment — Part 1: General requirements for basic safety and essential
performance, hereinafter referred to as the general standard (see 201.1.4).

The

A Ll
app

Cla
aste

It is
the
sita
this

requirements are followed by specifications for the relevant tests.

Particular guidance and rationale" section giving some explanatory notes, wh
Fopriate, about the more important requirements is included in Annex AA.

risk (*).

proper application of the standard but will, in due course, éxpedite any revision ne
ed by changes in clinical practice or as a result of developments in technology. Howe
annex does not form part of the requirements of this document.

ere

ises or subclauses for which there are explanatory notes in Annex AA are'marked with an

considered that a knowledge of the reasons for these requireménts will not only facilitate

reS-
ver,
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201-1+—Seope—objectandrelated-standards

Clalise 1 of the general standard? applies, except as follows:

201/1.1 * Scope

Refdlacement:

Thig part of IEC 60601 applies to the BASIC SAFETY and ESSENTIAL PERFORMANCE oOf
SUR[GICAL EQUIPMENT and HF SURGICAL ACCESSORIES as defined in 201:3.224 and 201.3.223
HF SURGICAL EQUIPMENT having a RATED OUTPUT POWER notexceeding 50 W (for examplg
micfo-COAGULATION, or for use in dentistry or ophthalmology) is exempt from certain of
req:l:irements of this particular standard. These exemptions are indicated in the rele
reqliirements.

201/1.2 Object

Refdlacement:

Thel| object of this particular standardcis' to establish particular BASIC SAFETY and ESSEN

PER
defi

201
Ada

This
Cla

IEC
resy
pub
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MEDICAL ELECTRICAL EQUIPMENT -

Part 2-2: Particular requirements for the basic safety and essential
performance of high frequency surgical equipment and
high frequency surgical accessories

FORMANCE requirements for HF<-SURGICAL EQUIPMENT and HF SURGICAL ACCESSORIES
ned in 201.3.224 and 201.3.228)

1.3 Collateral standards

ition:

ise 2 of thesgeneral standard and Clause 201.2 of this particular standard.

60604=9=2:2014 and IEC 60601-1-8:2006 apply as modified in Clauses 202 and
ectively. IEC 60601-1-3, IEC 60601-1-10 and IEC 60601-1-11 do not apply. All o
ished collateral standards in the IEC 60601-1 series apply as published.

017

HF

for
the
ant

TIAL
as

particular standard refers to those applicable collateral standards that are listed in

208
ther

201.1.4 Particular standards

Replacement:

In the IEC 60601 series, particular standards may modify, replace or delete requirements
contained in the general standard and collateral standards as appropriate for the particular
ME EQUIPMENT under consideration, and may add other BASIC SAFETY and ESSEN

PER

FORMANCE requirements.

TIAL

T The general standard is IEC 60601-1:2005/AMD1:2012, Medical electrical equipment — Part 1: General
requirements for basic safety and essential performance.
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A requirement of a particular standard takes priority over the general standard.

For brevity, IEC 60601-1 is referred to in this particular standard as the general standard.
Collateral standards are referred to by their document number.

The numbering of clauses and subclauses of this particular standard corresponds to that of
the general standard with the prefix “201” (e.g. 201.1 in this document addresses the content
of Clause 1 of the general standard) or applicable collateral standard with the prefix “20x”
where x is the final digit(s) of the collateral standard document number (e.g. 202.4 in this
particular standard addresses the content of Clause 4 of the IEC 60601-1-2 collateral
Sta dald, 2034 ;II th;a palt;bu:al Otalldald addlUOOUO thc bUIItUIIt Uf C:GUOC 4 Uf the

IEC|60601-1-3 collateral standard, etc.). The changes to the text of the general standard|are
spegified by the use of the following words:

"Replacement" means that the clause or subclause of the general standard~or applicable
collateral standard is replaced completely by the text of this particular standard,

"Adflition" means that the text of this particular standard is additional,to the requirements of
the general standard or applicable collateral standard.

"Amendment" means that the clause or subclause of the general standard or applicable
collateral standard is amended as indicated by the text of this particular standard.

Subclauses, figures or tables which are additional to‘those of the general standard |are
nunjbered starting from 201.101. However, due to~the fact that definitions in the gengral
standard are numbered 3.1 through 3.147, additional definitions in this document |are
nunbered beginning from 201.3.201. Additional annexes are lettered AA, BB, etc., [and
addjtional items aa), bb), etc.

Subclauses, figures or tables which are“additional to those of a collateral standard |are

nunjbered starting from 20x, where “x*is the number of the collateral standard, e.g. 202 for
IEC|60601-1-2, 203 for IEC 60601-1-3; etc.

The| term "this document" is used to make reference to the general standard, any applicable
collateral standards and this“particular standard taken together.

Where there is no corresponding clause or subclause in this particular standard, the clausg or
subflause of the general standard or applicable collateral standard, although possibly|not
relevant, applies without modification; where it is intended that any part of the gengral
standard or applicable collateral standard, although possibly relevant, is not to be appliefl, a
statement to-that effect is given in this particular standard.

201.27,“Normative references

NOTE Informative references are listed in the bibliography beginning on page 87.

Clause 2 of the general standard applies, except as follows:
Replacement:

IEC 60601-1-2:2014, Medical electrical equipment — Part 1-2: General requirements for basic
safety and essential performance — Collateral Standard: Electromagnetic disturbances -
Requirements and tests

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
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Addition:

CISPR 11:2015, Industrial, scientific and medical equipment — Radio-frequency disturbance
characteristics — Limits and methods of measurement

IEC 61000-4-3:2006, Electromagnetic compatibility (EMC) - Part 4-3: Testing and
measurement techniques — Radiated, radio-frequency electromagnetic field immunity test

IEC 61000-4-6:2013, Electromagnetic compatibility (EMC) - Part 4-6: Testing and
measurement techniques — Immunity to conducted disturbances, induced by radio-frequency
fields

201.3 Terms and definitions

For|the purposes of this document, the terms and definitions given in IEC.60601-1 and|the
follqwing apply.

ISOjand IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso*org/obp

Repglace NOTE 1 with the following:

NOTE 1 Where the terms “voltage” and “current” are used\in this document, they mean the RMS values ¢f an
alterpating, direct or composite voltage or current averaged_over 1 s unless stated otherwise.

Adalition:

201]3.201

ACT|VE ACCESSORY
HF $URGICAL ACCESSORY intended\for manipulation by the OPERATOR to produce an effec} by
elegtrical conduction adjacentcto the ACTIVE ELECTRODE at the intended site on the PATIENT,
gengrally comprising an ACTIVE HANDLE, the cord of an ACTIVE ACCESSORY, ACTIVE CONNEC|TOR
and|ACTIVE ELECTRODE

201}3.202

ACT|VE CONNECTOR
parf of an ACFVE ACCESSORY intended for connection to an ACTIVE OUTPUT TERMINAL, which
may includeadditional terminals for connection of a FINGERSWITCH to a SWITCH SENSOR

20113.203

ACT|VE ELECTRODE
part of an ACTIVE ACCESSORY extending from the ACTIVE HANDLE to the surgical site and
intended to pass HF current into body tissue

201.3.204

ACTIVE ELECTRODE INSULATION

electrical insulation material affixed to part of an ACTIVE ELECTRODE intended to prevent
unintended injury to PATIENT tissue or the OPERATOR

201.3.205
ACTIVE HANDLE
part of an ACTIVE ACCESSORY intended to be held by the OPERATOR
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201.3.206

ACTIVE OUTPUT TERMINAL

part of HF SURGICAL EQUIPMENT or ASSOCIATED EQUIPMENT intended for connection to an ACTIVE
ACCESSORY and for delivery of HF current thereto

Note 1 to entry: An ACTIVE CONNECTOR is that which plugs into an ACTIVE OUTPUT TERMINAL.

Note 2 to entry: See Figure AA.1.

201.3.207

*ASSOCIATED EQUIPMENT
ME ICAL ELECUITRICAL EWQUIFNVIENT U‘l;lcl t;lall Ar OSURGIUVAL EUWUIFVIENT t;ldt |||ay Il.lc UicbtliLa”y
conhected to the PATIENT circuit

201{3.208
*BIPOLAR
method of applying HF current to a PATIENT between two or more ACTIVE ELECFRODES without
the |need for a separately connected NEUTRAL ELECTRODE (or the need to,use the PATIENT'S
bodly capacitance to earth) in which an effect is intended in tissue near, lone or more AC[IVE
ELECTRODES

Notel 1 to entry: The BIPOLAR method includes devices energizing pairs of ACTIVE'ELECTRODES as well as deyices
enerfizing groups of ACTIVE ELECTRODES where the HF current source and/feturn may have different numbefs of
elecfrodes.

Notel 2 to entry: See Figure AA.1 and Figure AA.3.

20113.209

BIPQLAR ACCESSORY
ACT|VE ACCESSORY comprising two or more AGTIVE ELECTRODES on the same support| so
conptructed that, when energized, the HF current flows mainly amongst these electrodes

201{3.210

COAGULATION
use|of HF current to induce a thermateffect, e.g. to control or prevent bleeding, induce tigsue
desfruction, or induce tissue shrinkage

Notel 1 to entry: COAGULATION may.take the form of contact or non-contact COAGULATION.

Note| 2 to entry: FULGURATION, desiccation, spray, forced, swift, soft and argon beam (plasma) COAGULATION are
all n@ames of COAGULATION-types.

20113.211

CONTACT QUALKFY"MONITOR
caMm
circpit in HF“SURGICAL EQUIPMENT or ASSOCIATED EQUIPMENT intended for connection to a
MONITORING NE providing an alarm in the event that NEUTRAL ELECTRODE (NE) contact with|the
PAT|ENT becomes insufficient

Note 1 to entry: CONTACT QUALITY MONITOR is functional only when used with a MONITORING NE.

201.3.212

CONTINUITY MONITOR

circuit in HF SURGICAL EQUIPMENT Or ASSOCIATED EQUIPMENT intended for connection to an NE
providing an alarm in the event of electrical discontinuity in the NE cable or its connections

201.3.213

*CREST FACTOR

dimensionless value equal to the peak output voltage divided by the RMS voltage as
measured at the output of HF SURGICAL EQUIPMENT in an open circuit condition

Note 1 to entry: Specific information on the correct way to make the measurements needed to calculate this value
may be found in Annex AA.
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201.3.214

*CUTTING

division of body tissue caused by the passage of HIGH FREQUENCY current of high current
density at the ACTIVE ELECTRODE (S)

201.3.215

*EARTH REFERENCED PATIENT CIRCUIT

PATIENT circuit which includes components, such as capacitors, installed to provide a low-
impedance path to earth for HF currents

2013216

FINGERSWITCH
dev|ce generally included with an ACTIVE ACCESSORY which, when manipulated by [the
OPERATOR, enables HF output to be produced and, when released disables HF output

Notel 1 to entry: Requirements for similar switches intended to perform functions other than aétivation of HF ouitput
are ynder consideration.

201{3.217

*FULGURATION
the [use of HF current to produce an effect on a tissue surface by €lectrical sparks fron an
ACT|VE ELECTRODE that is not in physical contact with the tissue

20113.218

*HEATING FACTOR
a value equal to /2 x t where | is the MONOPOLAR curf€nt in amperes and t is the duratioh of
the current flow in s

Notel 1 to entry: The HEATING FACTOR is expressed as AZs (amperes squared seconds).

Note| 2 to entry: See subclause 201.15.101.5 in Annex AA for additional information.

201{3.219

*HIQH CURRENT MODE
MONOPOLAR output mode whose INTENDED USE (MAXIMUM OUTPUT CURRENT and maximum QuTY
CYCLE) results in a HEATING FACTOR of greater than 30 AZs in any 60 s period

201(3.220

*HIGH FREQUENCY
HF
frequencies less than 5 MHz and generally greater than 200 kHz

201(3.221

HF ISOLATED PATIENT CIRCUIT
HF RATIENT'CIRCUIT where there are no components installed to provide a low-impedance path
to e[arth for HF currents

201.3.222

HF PATIENT CIRCUIT

any electrical circuit which contains one or more PATIENT CONNECTIONS including all conductive
parts of the HF SURGICAL EQUIPMENT and ASSOCIATED EQUIPMENT circuits through which HF
current is intended to flow between the ME EQUIPMENT and the PATIENT in NORMAL CONDITION or
SINGLE FAULT CONDITION

201.3.223

HF SURGICAL ACCESSORY

ACCESSORY intended to conduct, supplement or monitor HF energy applied to the PATIENT from
HF SURGICAL EQUIPMENT
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Note 1 to entry: HF SURGICAL ACCESSORIES include ACTIVE ACCESSORIES, including cords and connectors for
attachment to HF SURGICAL EQUIPMENT, NEUTRAL ELECTRODES, as well as other ASSOCIATED EQUIPMENT intended for
connection to the HF surgical PATIENT circuit. See Figure AA.1.

Note 2 to entry: Not all accessories used with HF surgical equipment are HF surgical accessories.

201.3.224

HF SURGICAL EQUIPMENT

MEDICAL ELECTRICAL EQUIPMENT which generates HIGH FREQUENCY currents intended for the
performance of surgical tasks, such as the CUTTING or COAGULATION of biological tissue by
means of these HIGH FREQUENCY currents

Notel 1 to entry: HF SURGICAL EQUIPMENT is also variously known as surgical diathermy, electrosurgical equipment,
elecfrosurgical generator, RF generator or HF generator.

Note| 2 to entry: A footswitch is an example of an associated ACCESSORY that is part of HF SURGIGAL EQUIPMENT.
See Figure AA.1.

201}3.225

*HF SURGICAL MODE
any| of a number of OPERATOR selectable HF output characteristics ,intended to provide a
spegific effect at a connected ACTIVE ACCESSORY, such as CUTTING, COAGULATION and the like

Notel 1 to entry: Each available HF SURGICAL MODE may be provided with an OPERATOR-adjustable output contiol to
set the desired intensity or speed of the effect.

20113.226

*MAKIMUM OUTPUT CURRENT
for leach available HF SURGICAL MODE, the magnitude. of the maximum possible HF oufput
curfent during INTENDED USE

20113.227

*MAKIMUM OUTPUT VOLTAGE
for gach available HF SURGICAL MODE, the nragnitude of the maximum possible peak HF oufput
voltage appearing between PATIENT circuit connections

201}3.228
*MONITORING NE
NE intended for use with a €ONTACT QUALITY MONITOR

Notel 1 to entry: A MONITORING NEUTRAL ELECTRODE is also known as a split plate, dual plate, dual foil electrode or
caM |electrode.

20113.229

*MONOPOLAR
method of applying HF output current to a PATIENT via an ACTIVE ELECTRODE and returning Via a
sepprate-PATIENT-connected NEUTRAL ELECTRODE (or via the PATIENT'S body capacitancé to
earth)/in-which an effect is intended only in tissue at or near the ACTIVE ELECTRODE

Note 1 to entry: See Figures AA.1 and AA.2.

201.3.230

NEUTRAL ELECTRODE

NE

electrode intended to provide an electrical return path for the MONOPOLAR application of HIGH
FREQUENCY current with such a low current density in the PATIENT’S tissue that effects such as
excessive rise in temperature or unwanted burns are avoided

Note 1 to entry: The NEUTRAL ELECTRODE is also known as plate, plate electrode, electrosurgical pad, passive,
return or dispersive electrode.

Note 2 to entry: To keep the current density low enough to prevent unwanted heating, the NEUTRAL ELECTRODE
needs to have a large enough area.
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Note 3 to entry: A NEUTRAL ELECTRODE is usually in contact with the PATIENT at a location that is separate from the
MONOPOLAR ACTIVE ELECTRODE.

Note 4 to entry: See Figures AA.1 and AA.2.

201.3.231.1

RATED ACCESSORY VOLTAGE

<MONOPOLAR HF SURGICAL ACCESSORY> maximum peak HF output voltage which may be
applied with respect to an NE connected to the PATIENT

201.3.231.2

RATED-AGCESSORY-VOLTAGE
<BIFOLAR HF SURGICAL ACCESSORY> maximum peak HF output voltage which may be applied to
pairs of opposite polarity

20113.232

RATED LOAD
valde of non-reactive load resistance which, when connected results in' the maximum HF
output power from each HF SURGICAL MODE of the HF SURGICAL EQUIPMENT

20113.233

RATED OUTPUT POWER
for pach HF SURGICAL MODE set at its maximum output setting, ;the power in watts produced
whdgn all ACTIVE OUTPUT TERMINALS which can be activatedisimultaneously are connected to
theif respective RATED LOADS

20113.234

SWITCH SENSOR
par{ of HF SURGICAL EQUIPMENT or ASSOCIATED EQUIPMENT which controls activation of HF oufput
in rgsponse to operation of a connected FINGERSWITCH or footswitch

2014 General requirements
Clause 4 of the general standardapplies, except as follows:
Adalitional subclauses:

201/4.1.101 * Additional conditions for application

Thel compliance 0f“HF SURGICAL EQUIPMENT to this document and the compliance of| HF
SUR[GICAL ACCESSORIES to this document shall be independent of each other, except where
spegifically required by conformance tests or by the MANUFACTURER.

201)4.2,3.101 * Evaluating RISK

MANUFACTURERS shall include, within their RISK ANALYSIS, the potential for their HF SURGICAL
EQUIPMENT and/or HF SURGICAL ACCESSORIES to be used in HIGH CURRENT MODE and the impact
this would have on the heating under the NEUTRAL ELECTRODE (for example, see
201.7.9.2.2.101 f)).

201.4.3 * ESSENTIAL PERFORMANCE

Addition:

The requirements listed in the third hyphen of 201.8.4.101 and in 201.12.4.101 shall be
considered ESSENTIAL PERFORMANCE requirements.

NOTE 101 Please refer to Annex AA.
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201.4.7 SINGLE FAULT CONDITION for ME EQUIPMENT

Additional subclause:

201.4.7.101 Specific SINGLE FAULT CONDITIONS

The following SINGLE FAULT CONDITIONS are the subject of specific requirements and tests in

this

document:

a) failure in the CONTINUITY MONITOR or CONTACT QUALITY MONITOR which might cause a

b)

c)

d)

201

Rep

201
Cla

201
Ada

aa

~

201

Cla

201

Cla

unacceptable RISK (see 201.8.4.101);

h defect in the output switching circuit resulting in an excessive low-frequency PAT
| EAKAGE CURRENT (see 201.8.10.4.101.1);

any defect which results in the unwanted energization of the PATIENT “Gircuit
01.12.4.2.101);

setting (see 201.12.4.4.101).
4.11 Power input

lacement of first dash in compliance tests:

which creates the greatest steady state input current’ Input current is measured
compared with markings and the contents of the technical description.

.5 General requirements for testing of ME'EQUIPMENT

ise 5 of the general standard applies, except as follows:

5.4 * Other conditions
ition:

Particular care shall be taken“to ensure accuracy and safety during measurement o
output. See Annex AA far'guidance.

.6 Classification.of ME EQUIPMENT and ME SYSTEMS

ise 6 of the general standard applies.

.7 ME EQUIPMENT identification, marking and documents

s€/ 7 of the general standard applies, except as follows:

ENT

see

any defect which results in a significant increase in output power relative’ to the oufput

- The HF SURGICAL EQUIPMENT shall be operated in the/output mode and using the load

and

[ HF

201.7.2.8.2 Other power sources

Amendment:

Subclause 7.2.8.2 of the general standard does not apply to ACTIVE OUTPUT TERMINALS or NE
terminals.

201.7.2.10 APPLIED PARTS

Addition:

The relevant symbols required for marking DEFIBRILLATION-PROOF APPLIED PARTS shall be

atta

ched to the front panel, but are not required on the APPLIED PARTS.
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017

Connections on the HF SURGICAL EQUIPMENT and ASSOCIATED EQUIPMENT for the connection of
NE leads shall be marked with the symbols given in Figures 201.101 and 201.102 as follows:

=l

IEC

Figure 201.101 — Symbol used with an EARTH REFERENCED PATIENT CIRCUIT

Ada

201

HF |SURGICAL ACCESSORIES (excluding HF ASSOCIATED EQUIPMENT) shall not be requireq

disg
or
ass

201
Ada

The

HIGH FREQUENCY output. The indicationishall not be marked in watts unless the indic

pow
201

The
an A

NOT
201

Rep

I_

IEC

Figure 201.102 — Symbol used with a HF ISOLATED PATIENT CIRCUIT.
itional subclause:

7.2.10.101 * HF SURGICAL ACCESSORIES

lay the TYPE BF or TYPE CF mark on the ACCESSORY itself,'\the ACCOMPANYING DOCUME
bn the packaging unless the RISK MANAGEMENT FILE\identifies an unacceptable
pciated with this exclusion.

7.4.2 * Control devices
ition:
output control shall have a scale and/or associated indicator showing the relative uni

er is delivered with an accuracy of\t 20 % over the total load resistance range specifie
7.9.3.1.

numeral "0" shall not beiused unless no HF power in excess of 10 mW is delivered f
CTIVE ELECTRODE or BIPOLAR ACCESSORY in this position.

. The compliance test'is the application of subclause 201.12.1.102.
7.8.1 * Colours of indicator lights

lace Table 2 in the general standard with the following Table 201.101:

Table 201.101 — Colours of indicator lights and their meaning

| to
NTS,
RISK

of
ted
d in

rom

for HF SURGICAL EQUIPMENT

Colour Meaning

Red Warning — immediate response by the
OPERATOR is required, for example, a fault in
the PATIENT circuit

Yellow CUTTING mode

Blue COAGULATION mode

Green Ready for use

Any other colour Meaning other than that of red, yellow, blue or

green
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201

.7.8.2 * Colours of controls

Addition:

Where operating controls, output terminals, indicator lights, pedals (see 201.12.2) and
pushbuttons of FINGERSWITCHES (see 201.12.2) are associated with a particular HF SURGICAL
MODE, they shall be identified by a consistent, unique colour not in conflict with Table 201.101.

Compliance is checked by inspection.

201

Additional subclause:

201

a)

7.9.2.2.101 Additional information in instructions for use

hccidental burns. In particular, advice, when appropriate, shall be giveri on the followin

[ Notes on the application of HF SURGICAL EQUIPMENT. These notes shall-draw the attention
pf the OPERATOR to certain precautions which are necessary in ordertosréduce the RISK of

J:

1)

B)

#)

()

The entire area of the NEUTRAL ELECTRODE should be reliably attached to a suitably
prepared and appropriate area of the PATIENT's cbody as defined by [the
MANUFACTURER.

The PATIENT should not come into contact with metal parts which are earthed or
which have an appreciable capacitance to earth (for example operating table
supports, etc.).

Skin-to-skin contact (for example between’the arms and body of the PATIENT) should
be avoided, for example by insertion of dry‘gauze.

When HF surgical equipment and_physiological monitoring equipment are used
simultaneously on the same PATIENT; any monitoring electrodes should be placed as
far as possible from the surgical“electrodes. Needle monitoring electrodes are|not
recommended.

In all cases, monitoring_Systems incorporating HIGH FREQUENCY current limiting
devices are recommendéd:

The PATIENT leads should be positioned in such a way that contact with the PAT|ENT
or other leads is avoided.

Temporarily unuséed ACTIVE ELECTRODES should be stored in a location that is isolated
from the PATIENT.

For surgical procedures where the HF current could flow through parts of the body
havingva:relatively small cross sectional area, the use of BIPOLAR techniques may be
desirable in order to avoid unwanted tissue damage.

The output power selected should be as low as possible for the intended purpgse.
Certain devices or accessories may present an unacceptable RISK at low pdwer
settings. For example, with argon beam COAGULATION, the risk of gas embolism r|ses

8)

9)

if there is insufficient HF power to produce a rapid, impermeable eschar on the target
tissue.

Apparent low output or failure of the HF SURGICAL EQUIPMENT to function correctly at
the normal operating settings may indicate faulty application of the neutral electrode
or poor contact in its connections. In this case, the application of the NEUTRAL
ELECTRODE and its connections should be checked before selecting a higher output
power.

The use of flammable anaesthetics or oxidizing gases such as nitrous oxide (N,O)
and oxygen should be avoided if a surgical procedure is carried out in the region of
the thorax or the head, unless these agents are sucked away.

Non-flammable agents should be used for cleaning and disinfection wherever
possible.
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Flammable agents used for cleaning or disinfecting, or as solvents of adhesives,
should be allowed to evaporate before the application of HF surgery. There is a RISK
of pooling of flammable solutions under the PATIENT or in body depressions such as
the umbilicus, and in body cavities such as the vagina. Any fluid pooled in these
areas should be mopped up before HF SURGICAL EQUIPMENT is used. Attention should
be called to the danger of ignition of endogenous gases. Some materials, for
example cotton and gauze, when saturated with oxygen may be ignited by sparks
produced in NORMAL USE of the HF SURGICAL EQUIPMENT.

10) For PATIENTS with electrically conductive implants, a possible HAZARD exists due to

concentration or re-direction of HF currents. In case of doubt, qualified advice should
ha nhfoinnr’l_

11) For HF SURGICAL EQUIPMENT with an operating mode as described in 201.12.2 ¢)~3), a
warning is required to the effect that the output from either ACTIVE ELECTROGDE may
change during use.

A warning that interference produced by the operation of HF SURGICAL-EQUIPMENT may
hdversely influence the operation of other electronic equipment. For PAFIENTS with cardiac
bacemakers or other active implants, a possible HAZARD exists becauseinterference Wwith
he action of the active implant may occur, or the active implant may b€ damaged. In dase
bf doubt, qualified advice should be obtained.

[ For HF SURGICAL EQUIPMENT, the MAXIMUM OUTPUT VOLTAGE-for each HF SURGICAL MODE
And instruction regarding the RATED ACCESSORY VOLTAGE as-foltows:

1) For situations where the MAXIMUM OUTPUT VOLTAGE(U,,5x) is less than or equdl to
1600 V, provide instruction that ASSOCIATED EQUIPMENT and ACTIVE ACCESSORIES
should be selected that have a RATED ACCESSQRY voltage equal to or greater than|the
MAXIMUM OUTPUT VOLTAGE.

P) For situations where the MAXIMUM OUTPUT WOLTAGE (U,,,,) is greater than 160D V,
calculate the variable y using the formuia:

~Wpnax —400 [V]
600 [V]

Take the smaller of variable y\or the number 6. If the result is less than or equal to|the
CREST FACTOR for that HE(SURGICAL MODE, then provide instruction that ASSOCIATED
EQUIPMENT and ACTIVE ACCESSORIES should be selected that have a RATED ACCESSPRY
VOLTAGE equal to or greater than the MAXIMUM OUTPUT VOLTAGE.

B) For situations where-the MAXIMUM OUTPUT VOLTAGE (U,5,) is greater than 1 600 V, jand
the CREST FACIOR ‘is less than the variable y calculated above, a warning shall be
provided that ‘@any ASSOCIATED EQUIPMENT and ACTIVE ACCESSORIES used with guch
mode or setting shall be RATED to withstand the combination of actual voltage jand
CREST FACTOR.

Where‘the MAXIMUM OUTPUT VOLTAGE varies with the output setting, that informaft
shall'be presented diagrammatically as a function of output setting.

on

A warning that failure of the HF SURGICAL EQUIPMENT could result in an unintended incrgase
pfroutput power.

* A statement of compatibility with specific MONITORING NE.

A warning that, unless a compatible MONITORING NE is used with a CONTACT QUALITY
MONITOR, loss of safe contact between the NE and the PATIENT will not result in an auditory
alarm.

NOTE 1 This requirement does not apply for HF SURGICAL EQUIPMENT only incorporating BIPOLAR output.

NOTE 2 This requirement does not apply for HF SURGICAL EQUIPMENT intended for use without a NEUTRAL
ELECTRODE. (See 201.15.101).

Where the temperature under the NEUTRAL ELECTRODE, during intended or foreseen use,
may exceed the limits listed in 11.1.2.2 of the general standard or 201.15.101.5 of this
document, instructions, warnings and cautions for proper use of the NEUTRAL ELECTRODE
shall be provided.
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g) * A warning addressing the RISKS resulting from neuromuscular stimulation which can
occur especially with modes which produce electrical arcs between the ACTIVE ELECTRODE
and tissue.

h) * For HF SURGICAL EQUIPMENT that can be energized without continuous activation of a
SWITCH SENSOR as per subclause 201.8.10.4.101.2, warnings or cautions regarding the
RISKS.

i) * For HF SURGICAL EQUIPMENT, the maximum permissible length of the ACCESSORY and its
cord for each connector type.

NOTE 3 See Annex AA for additional information.

201
Add

The

a)
b)
c)

d)

f)

g)

h)

7.9.2.14 * ACCESSORIES, supplementary equipment, used material
ition:

instructions for use shall include:

bxceed RATED ACCESSORY VOLTAGE.

MONITOR.

Advice for the OPERATOR regularly to inspect the AGGESSORIES. In particular, electn
cables and HF ENERGIZED ENDOTHERAPY DEVICES (s€e IEC 60601-2-18) should be cheg
e.g. under magnification) for possible damage.

hereof, the RATED ACCESSORY VOLTAGE together with a warning to use only with
BURGICAL MODE output settings resultingZin a peak output voltage not greater than
RATED ACCESSORY VOLTAGE.

 On end use packaging for NEUTRAL ELECTRODES:
- If marked for single use, an_eXpiration date.

PATIENT preparation or.activation duration.

PATIENT weight far, which it is intended to be used. See 201.15.101.5

" On instructions'for use for MONITORING NEUTRAL ELECTRODES:

- A statemeént of compatibility with specific CONTACT QUALITY MONITOR (S).
HF SURGICAL ACCESSORIES where the temperature under the NE, during intended

11.1(2,2 of the general standard or subclause 201.15.101.5 of this document shal
accompanied by instructions, warnings and cautions for the proper use of NEUT

nformation concerning the selection and use of HF SURGICAL ACCESSORIES in ordef to
bvoid incompatibility and unsafe operation (see also 201.15.4.1.101 and 201.15.4.1.102).

Advice for the OPERATOR to avoid HF output settings where MAXIMUM OUTPUT VOLTAGE may

Advice concerning the compatibility between a MONITORING NE and a CONTACT QUALITY

ode
ked

" For ASSOCIATED EQUIPMENT and ACTIVE ACCESSORIES, including separately supplied pjarts

HF
the

- Information necessary to prevent burns at the NE site, e.g. limitation of output setiing,

- If intended for use only on small PATIENTS, a marking in kg indicating the maximum

or

oreseen-use, may result in the temperature exceeding the limits listed in subclguse

be
RAL

el nFats o = Pa¥ ny mfal

CCCCTNNODT O

i) On instructions for use for HF SURGICAL ACCESSORIES intended for use only with specific HF
SURGICAL EQUIPMENT or HF waveforms or voltages, a detailed statement to that effect.

j) * For ACTIVE ELECTRODES and ACTIVE HANDLES, information to assess the following
HAZARDOUS SITUATIONS:

— visibly exposed metal of the ACTIVE ELECTRODE shaft where it connects with the ACTIVE

HANDLE

— poor electrical connection between the ACTIVE HANDLE and the ACTIVE ELECTRODE shaft

— poor fit between the ACTIVE HANDLE and the ACTIVE ELECTRODE shaft

NOTE 101 See Annex AA for additional information.
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201.7.9.2.15 Environmental protection

Addition:

The instructions for use shall provide advice to the OPERATOR regarding the advisability of the
use of smoke-plume extraction.

201.7.9.3 Technical description

201.7.9.3.1 * General

Adalition:
— power output data — MONOPOLAR output (for all HF SURGICAL MODES available, any variable
blend” control being set to the maximum position) including:

p diagrams showing the power output at full and half output control séttings minimally
over the range of load resistance 100 Q to 2 000 Q, but extended ,as necessary to
include the RATED LOAD;

p diagrams showing the power output versus the output control, setting at a specified
load resistance in the range as defined above;

— power output data — BIPOLAR output (for all HF SURGIEGAL-MODES as defined abgve)
ncluding:

p diagrams showing the power output at full and half output control settings mininmally
over the range of load resistance 10 Q to 1000 Q, but extended as necessary to
include the RATED LOAD;

p diagrams showing the power output versus the output control setting at a specified
load resistance in the range as defined @bove;

— Joltage output data — MONOPOLAR and” BIPOLAR output (for all HF SURGICAL MODES
bvailable). MAXIMUM OUTPUT VOLTAGE _data required by 201.7.9.2.2.101 c¢);

— Wwhere HF SURGICAL EQUIPMENT is specified for use without a NEUTRAL ELECTRODE, this ghall
pe stated;

— Where HF SURGICAL EQUIPMENT or ASSOCIATED EQUIPMENT is designed to have a single,
FIXED output setting, then:reference to “half output control settings” shall be ignored;

— the MAXIMUM OUTPUT CURRENT for each HF SURGICAL MODE;

— the maximum HEATING FACTOR generated in any 60 second period when the HF SURG|CAL
FQUIPMENT is used/in any HIGH CURRENT MODE.

2018 Protection against electrical HAZARDS from ME EQUIPMENT
Clause 8 of(the general standard applies, except as follows:

201/84/ Limitation of voltage, current or energy

Additional subclauses:

201.8.4.101 * NEUTRAL ELECTRODE monitoring circuit

HF SURGICAL EQUIPMENT having an NE connection point shall be provided with one or more of
the following:

— a CONTINUITY MONITOR;

— a CONTACT QUALITY MONITOR;

— an alternate means to ensure that no unacceptable temperature rise (see 201.15.101.5)
occurs under the NE. Any alternate means shall be considered ESSENTIAL PERFORMANCE.
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These may be deactivated in situations when the HF SURGICAL EQUIPMENT is used without NE
as described in 201.8.6.1.

These shall be arranged so as to de-energize the MONOPOLAR output and to give an audible
alarm when a failure of the NEUTRAL ELECTRODE circuit, its connections, or the alternate means
occurs. The audible alarm shall meet the sound level requirements of 201.12.4.2.101 and
shall not be externally adjustable. For the use of non-MONITORING NEs, the CONTACT QUALITY
MONITOR may be deactivated. That selection shall be visibly indicated to the OPERATOR. In this
case, the requirement for either a continuity monitor or an alternate means to ensure that no
unacceptable temperature rise occurs under the NE shall still apply.

NOT]
sec

NOTE 2 This audible alarm and visible indicator light are not intended to meet the definition of an ALARM SIGN
IEC p0601-1-8. See also Clause 208 of this document.

The|l monitoring circuit shall be supplied from a power source isolated from the-MAINS PART
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area (alarm area), Azyshall be recorded for subsequent thermal rise testing per subcld
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1 In this subclause the use of the conjunction “or” is inclusive and can mean either the first cheice
d choice, or both.

earth and having a voltage not exceeding 12 V. The limitation of moehnitoring current fi
TACT QUALITY MONITOR is defined in 201.8.7.3.

additional visible warning consisting of a red indicator light shall be provided
7.8.1).

npliance of a CONTINUITY MONITOR is checked by operating the HF SURGICAL EQUIPMEN
imum output control setting in each operating mode into the circuit shown in Fig
103. The switch is closed and opened five times and the HF output shall be disabled
alarm shall sound at each opening of the switch¢

npliance of a CONTACT QUALITY MONITOR 4s cthecked by switching on the mains of thé
GICAL EQUIPMENT and setting its contral§for MONOPOLAR operation, except that it shall
activated. Then a compatible MONITORING NE, selected according to the advice
7.9.2.2.101 e), is connected to thé NE connections of the CONTACT QUALITY MONITOR.
s then placed, according to marked instructions for use, with full contact on a hu
ect or a suitable surrogate surface, and the CONTACT QUALITY MONITOR is set up accor
nstructions for use. The HF~SURGICAL EQUIPMENT is then activated in a MONOPOLAR
GICAL MODE. No alarm shall sound and HF output shall be present. With the HF SURG
PMENT now activated, “the contact area between the NE and the human subject (
hble surrogate surface ‘is gradually reduced until a NE alarm occurs. The remaining con

15.101.5, and(no HF output shall be produced when activation is attempted. This test s
epeated along.both axes using at least three samples of each compatible MONITORING

hpliance-of an alternate means to ensure that no unacceptable temperature rise oc
er thes NE is checked by review of the MANUFACTURER’S documentation and
IAGEMENT FILE.
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HF SURGICAL EQUIPMENT

/

ACTIVE ©
NE1 ©
R 500 Q H
SwWi1 500 O H
NE2 o 1

For single plates: R=0Q

For split plates: R as specified by the MANUFACTURER so as._juts
to keep the equipment active with SW1 c¢losed

IEC

NEUTRAL ELECTRODES which are split into more than two parts should be tested accordingly.

Figure 201.103 — Circuit suitable for testing compliance to 201.8.4.101

201]8.4.102 * Neuromuscular stimulation

In grder to minimize the possibility of neuromuscular stimulation, a capacitance shall be
incqrporated into the PATIENT circuit so that\t is effectively in series with the ACTIVE ELECTRIODE
or one conductor of a BIPOLAR ACCESSORY. This capacitance shall not exceed 5 nF| for
MONOPOLAR PATIENT circuits and 50.(0F for BIPOLAR PATIENT circuits. The DC resistgnce
between ACTIVE and NEUTRAL ELECTRODE terminals, or between the terminals of a BIPQLAR
output circuit, shall not be less than’2 MQ.

Compliance is checked by,inspection of the circuit arrangement and by measurement
of the DC resistance between the output terminals.

201/8.5.1.2 * MEANS-OF PATIENT PROTECTION (MOPP)

Ameéndment:

For| HF ,SURGICAL EQUIPMENT, the CREEPAGE DISTANCES and AIR CLEARANCES of insulation
between-the HF APPLIED PARTS and the ENCLOSURE including SIGNAL INPUT/OUTPUT PARTS,
between the HF PATIENT CIRCUITS and the intermediate circuit and between different HF PAT|ENT
CIRCUITS shall be at least 3 mm/kV or 4 mm, whichever is the greater. The reference voltage
shall be the maximum peak voltage. These separations need not be subjected to the dielectric
strength test of 201.8.8.3. HF PATIENT CIRCUITS of HF SURGICAL EQUIPMENT shall be considered
as APPLIED PARTS in the context of this subclause. These CREEPAGE DISTANCES and AIR
CLEARANCES are intended to represent two MEANS OF PROTECTION.

This requirement does not apply for components when the adequacy of ratings can be
demonstrated, for example by component MANUFACTURERS’ ratings or by the dielectric
strength test of 201.8.8.3.

This requirement does not apply to HF SURGICAL ACCESSORIES. The requirements and tests for
HF SURGICAL ACCESSORIES are found in 201.8.8.3 and 201.15.101.4.
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201.8.5.2.3 * PATIENT leads or PATIENT cables

Amendment:

This requirement shall not apply to the ACTIVE CONNECTORS or to any NE connectors except as
detailed below.

For NEUTRAL ELECTRODE cables, the connector which is remote from the PATIENT shall be
constructed so that the connections cannot contact conductive live parts of FIXED mains
socket outlets or MAINS CONNECTORS.

be
CRE

If aile to be plugged into a FIXED mains socket-outlet or MAINS CONNECTOR, the said parts

rotected from making contact with parts at mains voltage by insulating means pfovidir
FPAGE DISTANCE of at least 1,0 mm and a dielectric strength of 1 500 V.

hall
ga

Compliance is checked by inspection and by applying the dielectric strength test to|the
confuctive connection of that part of the connector identified above.
201)8.5.5 * DEFIBRILLATION-PROOF APPLIED PARTS
Ameéndment:
HF PATIENT CIRCUITS of HF SURGICAL EQUIPMENT shall be considered as APPLIED PARTS in|the
confext of this subclause.
Compliance is checked by the common-mode test{only, as described in 8.5.5.1 and Figufe 9
of the general standard using a test voltage of 2 KV instead of 5 kV.
Aftdr this test, HF SURGICAL EQUIPMENT shallbe capable of meeting all the requirements land
tests of this document and of performing its intended function as described in |the
ACCIOMPANYING DOCUMENTS.
201/8.6.1 * Applicability of requirements
Adalition:
Gerlerally, a PROTECTWE\EARTH CONDUCTOR shall not carry functional current. However, in HF
SURGICAL EQUIPMENT(having a RATED OUTPUT POWER not exceeding 50 W and intended for |use
witHout a NEUTRAL\ELECTRODE, the PROTECTIVE EARTH CONDUCTOR of the mains cord may be
usefl as a return.path for the functional HIGH FREQUENCY current.
201/8.7.1 X General requirements
Itenr b)
Addition:

— with the HF not energized, but in such a way that the low-frequency LEAKAGE CURRENTS

are not affected.

Amendment:

These investigations shall be carried out with the HF SURGICAL EQUIPMENT switched on but with

PATI

ENT circuits not activated.

201.8.7.3 * Allowable values

Iltem b)
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Addition:

017

PATIENT AUXILIARY CURRENTS associated with CONTACT QUALITY MONITORS shall not exceed the
allowable values for TYPE BF APPLIED PARTS.

Item e)

Amendment:

The_10 mA limit for LEAKAGE CURRENT does not apply to HF LEAKAGE CURRENTS tested from

ACT
Ada

201

In
NEU
conj

*

a)

For
SUR]

earfh. During these tests, HF SURGICAL EQUIPMENT having an insulating ENCLOSURE shal

pos
EQU

Dur
EQU

VE and NEUTRAL ELECTRODES with PATIENT circuits activated (see 201.8.7.3.101).
itional subclause:

8.7.3.101 Thermal effects of HF LEAKAGE CURRENTS

rder to prevent unintended thermal burns, HF LEAKAGE CURRENTS tested from ACTIVE

ply with the following requirements.
HIGH FREQUENCY LEAKAGE CURRENTS

all measurements of HF LEAKAGE CURRENTS, any metal ENCLOSURES of CLASS Il
GICAL EQUIPMENT and INTERNALLY POWERED HF SURGICAL EQUIPMENT shall be connecte

tioned on earthed metal having an area at least/equal to the base of the HF SURG
IPMENT, during these tests.

ng all measurements of HF LEAKAGE CURRENTS, the POWER SUPPLY CORD of the HF SURG
IPMENT shall be folded up to form a bunhdle having a length not exceeding 40 cm.

1) For MONOPOLAR EARTH REFERENCED PATIENT CIRCUITS

The PATIENT circuit is isolated from earth but the NEUTRAL ELECTRODE is reference
earth at HIGH FREQUENCIES by components (for example a capacitor) satisfying
requirements of a TYPE) BF APPLIED PART. When tested as described below, the
LEAKAGE CURRENT flowing from the NEUTRAL ELECTRODE through a non-inductive 20
resistor to earthshall not exceed 150 mA.

Compliance is checked by the following tests.

Test 1 — [he’test is performed on each single output of the HF SURGICAL EQUIPMEN
turn withthe electrode cables and electrodes as shown in Figure 201.104. The ca
are spaced 0,5 m apart on an insulating surface 1 m above an earthed condug
plane:

The output is loaded with 200 Q and the HF SURGICAL EQUIPMENT is operateq

and

TRAL ELECTRODES with HF PATIENT CIRCUITS activated shall, depehding on their deslign,

HF
d to

be
CAL

CAL

d to
the
HF
0 Q

Tin
bles
tive

| at

maximum output setting in each operating mode. The HF LEAKAGE CURRENT flowing f

om

the NEUTRAL ELECTRODE through a non-inductive resistor of 200 Q to earth is measured.
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Key

SUPPLY MAINS

Table, made of insulating material

HF SURGICAL EQUIPMENT

ACTIVE ELECTRODE

NEUTRAL ELECTRODE, metallic or in contact'with metal foil of the same size
Load resistance, 200 Q

Measuring resistance, 200 Q

HF current meter

© O N O O BN~ W N -

Earthed conductive plane

|

igure 201.104 — Measurement of HF LEAKAGE CURRENT for EARTH REFERENCED PATIENT
CIRcUITS and load between electrodes

Test 2 — The HF SURGICAL EQUIPMENT is set up as for test 1, but the 200 2 load resistor
is connected bétween the ACTIVE ELECTRODE and the PROTECTIVE EARTH TERMINAL of| the
HF SURGICAL-EQUIPMENT as shown in Figure 201.105. The HF LEAKAGE CURRENT flowing
from the NEUTRAL ELECTRODE is measured.
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0,25 m

IEC

Key

SUPPLY MAINS

Table, made of insulating material

HF SURGICAL EQUIPMENT

ACTIVE ELECTRODE

NEUTRAL ELECTRODE, metallic or in contactwith metal foil of the same size
Load resistance, 200 Q

Measuring resistance, 200 Q

HF current meter

© O N O a b~ WN -

Earthed conductive plane

KFigure 201.105 — Measurement’of HF LEAKAGE CURRENT for EARTH REFERENCED PATIENT
CIRCUITS and a load resistance from ACTIVE ELECTRODE to earth

P) For MONOPOLAR HF. ISOLATED PATIENT CIRCUITS

The PATIENT cireuit is isolated from earth at both high and low frequencies, and|the
isolation shall’be such that the HF LEAKAGE CURRENT flowing, in turn, from dgach
electrodewthrough a 200 Q non-inductive resistor to earth does not exceed 150|[mA
when tested as described below.

Compliance is checked by the following test.

The HF SURGICAL EQUIPMENT is set up as shown in Figure 201.106, the output bging
unloaded and loaded at the RATED LOAD.

The HF LEAKAGE CURRENT is measured from each electrode in turn while the HF
SURGICAL EQUIPMENT is operated at maximum output setting in each HF SURGICAL MODE.

NOTE1 The above requirements 1) and 2) do not apply for HF SURGICAL EQUIPMENT having a RATED OUTPUT POWER
not exceeding 50 W and intended for use without a NEUTRAL ELECTRODE.
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A

Figure 201.106 — Measurementof HF LEAKAGE CURRENT for HF ISOLATED PATIENT CIRCUI]

F3) For BIPOLAR HF PATIENT CIRCUITS

Key

SUPPLY MAINS

Table, made of insulating material

HF SURGICAL EQUIPMENT

ACTIVE ELECTRODE

NEUTRAL ELECTRODE, metallic or in contact'with metal foil of the same size
RATED LOAD

Measuring resistance, 200 Q

HF current meter

© 0 N O g B~ WDN -

Earthed conductive plane

Any PATIENT circuit 'specifically designed for BIPOLAR application shall be isolated fi
earth and from other APPLIED PARTS at both high and low frequencies.

The HF LEAKAGE CURRENT flowing from either pole of the BIPOLAR output to earth an
the NEUTRAL/ELECTRODE via a 200 Q non-inductive resistor in each line shall
exceed.the value which produces a power in a 200 Q non-inductive resistor equg

EC

IS

rom

d to
not
| to

1 % ,0f{the maximum BIPOLAR RATED OUTPUT POWER, with all output controls seft to

maximum.

Compliance is checked by the following test.

The HE SURGICAL EQUURMENT s seot Hp—as shown in :lﬂl“’n 201 107 The tesd

t is

conducted using one side of the BIPOLAR output and usmg BIPOLAR and (if applicable)
NEUTRAL ELECTRODE leads supplied or recommended by the MANUFACTURER. The test is
conducted with the output first being unloaded and then repeated with the output

loaded at the RATED LOAD. The squared current value multiplied by 200 Q shall
exceed the requirement above. The test is then repeated for the other side of
BIPOLAR output.

NOTE 2 The above requirements 1), 2) and 3) apply to HF SURGICAL EQUIPMENT with both TYPE BF and TYP
APPLIED PARTS.

not
the

E CF
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Key

SUPPLY MAINS

Table, made of insulating material

HF SURGICAL EQUIPMENT

NEUTRAL ELECTRODE, metallic or in contact with metal foil of the same size
Measuring resistance, 200 Q

HF current meter

Earthed conductive plane

Activated BIPOLAR ACCESSORY

= =2 © 0 N O W N =

0
1 Load resistance as required 'with HF power measuring device

Figure 201.107 — Measurement of HF LEAKAGE CURRENT from a BIPOLAR ACCESSORY

HIGH FREQUENCY LEAKAGE.-CURRENTS measured directly at the HF SURGICAL EQUIPM
erminals

The preceding item-a) may alternatively be fulfilled with a limit of 100 mA for 1) and 2)
vith unchanged limits corresponding to 1 % of the BIPOLAR RATED OUTPUT POWER
P00 QO and nat to’exceed 100 mA for 3) when the HF LEAKAGE CURRENT is measured dirg
bt the HF SURGICAL EQUIPMENT terminals.

Complianceé is checked by measurement similar to the tests described in 201.8.7.3.101
but without the electrode cables, and using leads as short as practicable for connec
he load resistor, the measuring resistor and the current measuring instrument to the
SURGICAL EQUIPMENT terminals.

IEC

ENT

and
into
ctly

a),
ting
b HF

c) Cross-coupling between different HF PATIENT CIRCUITS

When any other PATIENT circuit is activated at its highest output settings and at all available
operation modes, then:

1) A non-activated MONOPOLAR PATIENT circuit shall produce no more than 150 mA HIGH

FREQUENCY current into a 200 Q load to earth and, in turn, to the NEUTRAL ELECTROD

E.

2) A non-activated BIPOLAR PATIENT circuit shall produce no more than 50 mA into a 200 Q
load connected across the two terminals or — with short circuited terminals — into a
200 Q load to earth and into a 200 Q load to the NEUTRAL ELECTRODE (both currents

added, see Figure 201.107).
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Compliance is checked by measurements using the test arrangements specified in
subclause 201.8.7.3.101 b) and the HF SURGICAL EQUIPMENT is set up as shown in
Figure 201.106 (for MONOPOLAR) or Figure 201.107 (for BIPOLAR PATIENT circuits).

201.8.8.2 Distance through solid insulation or use of thin sheet material

Amendment:

The requirements 8.8.2 a) and 8.8.2 b) of the general standard do not apply to HF SURGICAL
ACCESSORIES.

201)8.8.3 Dielectric strength

Ameéndment:

These requirements do not apply to HF SURGICAL ACCESSORIES. The requirements’ and testg for
HF JURGICAL ACCESSORIES are given in 201.8.8.3.101 and 201.15.101.4.

Adalitional test conditions:

pa) If, during dielectric strength testing of solid insulation\forming MEANS OF PAT|ENT
PROTECTION, a breakdown or flashover occurs through-the atmosphere at the|AIR
CLEARANCE specified in 8.9 of the general standard@and 201.8.5.1.2 of this documient,
an insulating barrier may be placed to prevent this\breakdown so that the protedtive
insulation can be tested.

pb) If, during dielectric strength testing of solid “insulation forming MEANS OF PAT|ENT
PROTECTION, a breakdown or flashover oceurs at the CREEPAGE DISTANCE specified in
8.9 of the general standard and 201.8.5.1.2 of this document, then the test shall be
carried out on the components which provide MEANS OF PATIENT PROTECTION, such as
transformers, relays, optocouplers @f'CREEPAGE DISTANCES on printed circuit boards.

Additional subclauses:

201)8.8.3.101 * ACTIVE ACCESSORY insulation

ACT|VE ACCESSORIES and cords of ACTIVE ACCESSORIES shall be sufficiently insulated to
mitigate unintended thermal burn RISK to the PATIENT and OPERATOR under conditionsg of
NORMAL USE.

Compliance is checked as follows:

Test samples;(other than those marked for single use, shall have undergone the cleanjing,
disiphfection:and sterilization methods using the number of cycles as specified in |the
instructions for use. See 7.9.2.12 in the general standard.

The—Insulated parts ofr all ACTIVE ACCESSORIES, other than ACTIVE HANDLES and ACTIVE
CONNECTORS, shall be preconditioned by immersion in 0,9 % saline for 12 h. Operative
conductors which may have been exposed in preparation for testing, as well as the insulation
of the cords of ACTIVE ACCESSORIES within 100 mm of the ends, shall be protected from
contact with saline. Upon completion of this preconditioning, excess saline shall be removed
from surfaces and cavities by shaking and/or wiping with a dry cloth.

Immediately following saline preconditioning, applicable electrical testing shall be conducted
in the following order:

— HF leakage (201.8.8.3.102);
— HF dielectric strength (201.8.8.3.103);
— mains frequency dielectric strength (201.8.8.3.104).
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201.8.8.3.102 * ACTIVE ACCESSORY HF leakage
a) Measured HF LEAKAGE CURRENT

017

The insulation applied to ACTIVE ACCESSORIES, including ACTIVE ELECTRODE INSULATION but
excluding ACTIVE CONNECTORS shall limit HF LEAKAGE CURRENT passing through the external

surface of the insulation to less than /g5 5qe
The limit for ACTIVE ACCESSORIES intended for MONOPOLAR application is:
T [mA] =2,0x10° xdx/ xf, x Uma
where
d is the smallest outer dimension of the insulation in mm,
fies|  is the HF test voltage frequency in kHz,
L is the length of sample insulation through which HF LEAKAGE CURRENT passes, in|cm,
and
Upehk s the peak HF test voltage.
The| corresponding limit for ACTIVE ACCESSORIES intended for BIPOLAR application is
-5
Ileakage [mA] = 4’OX10 defotest ><Ljpeak
Compliance is checked as follows:
Thel full length of the sample insulation except<that within 1 cm of exposed conductors, buf no
more than 30 cm of length, shall be immerséd in a 0,9 % saline bath or wrapped in a saline-
soaked porous cloth during the entire course of the test. All operative inner conductors ghall
be ¢onnected together to one pole of an'HF voltage source having an approximately sinusdidal
waveform and a frequency fi s of 300 kHz to 1 MHz. The opposite pole of the HF voliage
soufce is connected to a conductive electrode immersed in the saline bath or to foil wrapjped
aroyind the midsection of the saline-soaked cloth. HF LEAKAGE CURRENT ligaage IS monitored by
megns of a suitable instrument connected in series with the HF voltage source output. The¢ HF
tesflvoltage Upeak is monitored between the HF voltage source output poles.
The| HF test voltage Upeak is advanced until the peak voltage equals the lesser of RATED
ACCESSORY VOLTAGE-Or 400 Vo, The measured HF LEAKAGE CURRENT ligakage Shall|not
exceed the specified limit.
b) Measured\HF leakage capacitance
The| préceding item a) may alternatively be fulfilled by limiting measured HF leaklage
cappcitance for ACTIVE ACCESSORIES intended for MONOPOLAR application to no more than
Cleakage [pF] = 474 X d X L
and for ACTIVE ACCESSORIES intended for BIPOLAR application to no more than
Cleakage[pF] = 8’8 X d X L
where

d is the smallest outer dimension of the insulation, in mm, and

L is the length of sample insulation immersed in saline bath, in cm.
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The measured HF leakage capacitance shall not exceed the specified relevant limit.
Compliance is checked as follows:

The full length of the sample insulation except that within 1 cm of exposed conductors, but no
more than 30 cm of length, shall be immersed in a 0,9 % saline bath or wrapped in a saline-
soaked porous cloth during the entire course of the test. All operative inner conductors shall
be connected together to one measuring terminal of a capacitance-measuring instrument
having a sensing frequency of 100 kHz to 1 MHz. The opposite measuring terminal of the
capacitance measuring instrument is connected to a conductive electrode immersed in the
salipe—bath —to—fotwrapped——arcurc—trenre=sector—o re—satf oaret— croin- saniage
cappcitance is the capacitance indicated by the capacitance measuring instrumentwhen
opefated according the instrument MANUFACTURER’S recommended practices.

201/8.8.3.103 * ACTIVE ACCESSORY HF dielectric strength

Thel| insulation applied to ACTIVE ACCESSORIES shall be capable of withstanding HF voltagg of
120| % of the RATED ACCESSORY VOLTAGE.

Compliance is checked as follows:

Thel| tests shall be performed at a test voltage related tor thé RATED ACCESSORY VOLTAGE
spectified by the MANUFACTURER of the HF SURGICAL ACCESSORY in the instructions for use (see
20117.9.2.14 e)), as detailed in the following test methods. For ACTIVE ELECTRODES and|the
cords of ACTIVE ACCESSORIES, a portion of the insulation which has been preconditionefl in
salihe is wound with a maximum of five turns of baré.conductive wire having a diameter 0f| 0,4
mm| + 10 % at a pitch of at least 3 mm without‘deforming the surface of the sampl¢. If
necpssary to prevent inadvertent arc discharge, the CREEPAGE DISTANCE between this wire fand
opefative conductive parts of ACTIVE ELECTRODES may be increased to 10 mm by applicgtion
of insulation. Such added insulation shall*have a thickness no greater than 1 mm and ghall
cover no more than 2 mm of ACTIVE ELECTRODE INSULATION. One pole of the HF test volfage
soufce shall be connected to the bare;conductive test wire, and the opposite pole shall be
conhected simultaneously to all operative conductors in the sample being tested.

ACTIVE HANDLES, together with>any detachable cords and detachable ACTIVE ELECTRODES
whig¢h are specified as compatible, shall be wrapped in a porous cloth soaked in 0,9 % saline.
Thig cloth shall cover the-entire exterior surface of the handle and extend at least 150 mnj on
to the surface of the cerd and 5 mm on to the ACTIVE ELECTRODE INSULATION. If necessary,|the
CREEPAGE DISTANCE.\between the cloth and exposed operative conductive parts of the AC[IVE
ELECTRODE may be.insulated as described above. The midsection of the saline-soaked cloth is
wrapped with metal foil and connected to one pole of the HF test voltage source. All operdtive
inngr conductors in the samples being tested, including the operative tip(s) of the AC[IVE
ELECTRODE, shall be connected simultaneously to the opposite pole.

The| peak HF test voltage is monitored between the HF voltage source output poles. The oufput
of the AF test voltage source Is then increased uniil the peak voliage equals 120 % of the
peak voltage according to the RATED ACCESSORY VOLTAGE and maintained for 30 s in such a
manner that it stresses the insulation of the test sample. No breakdown of the insulation
material shall occur and the same insulation shall subsequently be tested at mains frequency
according to 201.8.8.3.104.

NOTE Blue corona is normal and is not considered a breakdown of insulation.

Those parts of the test samples which are not insulated in NORMAL USE shall be adequately
protected against contact with the saline solution during preconditioning, and this protection
shall be left in place during the tests.

Test conditions:
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Apply an approximately sinusoidal voltage at a frequency of 400 kHz + 100 kHz with a
continuous waveform, or alternately with a modulated waveform (modulation frequency higher
than 10 kHz) with the peak test voltage equal to 120 % of the peak voltage according to the
RATED ACCESSORY VOLTAGE specified by the MANUFACTURER of the HF SURGICAL ACCESSORY and
with a test CREST FACTOR (cfi.st) Which is defined as follows:

For RATED ACCESSORY VOLTAGES less than or equal 1 600 V:

Cftest <2

For|RATED ACCESSORY VOLTAGES greater 1 600 V and less than or equal to 4 000 V:

Vace 4001V

Cliest = 600[V] (with a tolerance of + 10 %)

where
U,ct  is the rated accessory voltage in V.

For|RATED ACCESSORY VOLTAGES greater 4 000 V:

Ccfiest = 6 (with a tolerancecofx 10 %)

ACT|VE ACCESSORIES intended to be used with HF SURGICAL MODES or output settings requiring
spegific approval shall withstand 120 % of the peak output voltage of such HF SURGICAL MPDE
or qutput setting. They shall be tested under thesxsame conditions as described above but with
the Jactual CREST FACTOR of such HF SURGICAL MODE or output setting (see 201.7.9.2.2.10{1 ¢)

3)).

In sjtuations where the test conditionspresent a capacitive load that prevents maintaining|the
chafacteristics of the HF test voltage, testing of the ACTIVE HANDLES may be conducted in
suffjciently small sections of the insulation, in sequence, until the entire exterior surface of|the
hanfdle (including at least 150-fmm onto the surface of the cord and 5 mm onto the AC[IVE
ELECTRODE INSULATION) has-been tested.

201/8.8.3.104 * ACTIVE\ACCESSORY mains frequency dielectric strength

The] insulation applied to an ACTIVE ACCESSORY, including those portions of insulation haying
beep tested atHE*according to 201.8.8.3.103, shall withstand a DC or mains frequency peak
voltage of - HA000 V greater than the RATED ACCESSORY VOLTAGE specified by |the
MANUFACTURER of the HF SURGICAL ACCESSORY.

Compliance is tested as follows:

The test voltage source shall produce a DC or mains frequency signal. The test duration shall
be 30 s for ACTIVE HANDLES, ACTIVE ELECTRODES and ACTIVE CONNECTORS The test duration for
the cords of ACTIVE ACCESSORIES shall be 5 min. Although corona discharge may occur, no
breakdown of the insulation or flashover shall occur. Immediately after this dielectric strength
test, any incorporated FINGERSWITCH shall be operated 10 times. An ohmmeter, or other
suitable means, shall be used to test whether the switching mechanism operates as intended
to ensure that, when connected to HF SURGICAL EQUIPMENT, the HF output will be de-energized
when the FINGERSWITCH is released.

The insulated parts of ACTIVE CONNECTORS more than 10 mm CREEPAGE DISTANCE from
exposed operative conductors shall be wrapped with a porous cloth soaked in 0,9 % saline.
The midsection of the cloth is then wrapped with metal foil. The test voltage is applied
between the foil and all of the operative ACTIVE CONNECTOR contacts.
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The entire length of the insulation of cords of ACTIVE ACCESSORIES, including that portion
previously tested at HF according to 201.8.8.3.103, but exclusive of the sections within
100 mm of the ends, shall be immersed in a bath of 0,9 % saline. The test voltage is applied
between a conductive electrode immersed in the saline bath and all of the conductors in the
cord simultaneously.

ACTIVE HANDLES complete with detachable electrodes are prepared for testing and connected
to the test voltage source using the same techniques as described in 201.8.8.3.103. The
saline-soaked cloth and foil applied for that test may be left in place for this test provided care
is taken to ensure that the cloth remains thoroughly wetted.

201)8.9.1.5 ME EQUIPMENT RATED for high altitudes

Améndment:

Thig requirement does not apply for the separation between HF PATIENT CIRCUITS and|the
ENCLOSURE including SIGNAL INPUT/OUTPUT PARTS and between different HF PATIENT CIRCUITS.

For[HF SURGICAL EQUIPMENT and ASSOCIATED EQUIPMENT, requirements~for separation between
HF PATIENT CIRCUITS and the ENCLOSURE including SIGNAL INPUT/@UTPUT PARTS, betweer HF
PAT|ENT CIRCUITS and the intermediate circuit and between différent HF PATIENT CIRCUITS|are
spegified by 201.8.5.1.2.

201]8.10.4 Cord-connected HAND-HELD parts and cord~connected foot-operated control
devices

201/8.10.4.1 Limitation of operating voltages

Subclause 8.10.4.1 of the general standard does’not apply. See 201.8.10.4.101.

201/8.10.4.2 * Connection cords

Refdlacement:

Anchorages of cords of ACTVE ACCESSORIES shall be designed to minimize the RISK to
PAT|ENTS and OPERATORS arising from damage to conductors or insulation caused by cable
flexpre or excessive tension:

Compliance shall be‘\checked by inspection and by the following test:
The| anchorages \on ACTIVE HANDLES and ACTIVE CONNECTORS are tested one at a time.

The| ACTIVE HANDLE or ACTIVE CONNECTOR under test is FIXED in an apparatus similar to [that
shown in” Figure 201.108, so that when the oscillating member of the apparatus is at|the
middleof its travel, the axis of the cord, where it leaves the part under test, is vertical land
passes through the axis of oscillation. The cord is passed through an aperture 300 mm from
the axis of oscillation and a weight equal to the cord and connector of the ACTIVE ACCESSORY
is affixed to the cable below this aperture for the purpose of applying tension to the cord. The
maximum diameter of the hole should not be more than 2 times the diameter of the cord.

Where an anchorage of the ACTIVE HANDLE or ACTIVE CONNECTOR under test is fitted with two
or more cords, these shall be tested together, with the total weight affixed to the anchorage
being the sum of the weights required to be applied to each cord individually.

The oscillating member is rotated through an angle of 90 ° (45 ° on each side of the vertical).

The number of cycles applied to cable anchorages of ACTIVE HANDLES shall be 10 000 (200 for
ACTIVE ACCESSORIES marked for single use only) at the rate of approximately 30 cycles per
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minute. The number of cycles applied to anchorages of cables of ACTIVE CONNECTORS shall be
5 000 (100 for ACTIVE ACCESSORIES marked for single use only) at the rate of approximately 30
cycles per minute.

After the test, the cord shall not have worked loose nor shall it show any damage. For multi-
conductor cables there shall be no short circuits between individual conductors. The
tensioning weight shall be increased to 1 kg and individual conductors checked for continuity
using a DC, current not in excess of 1 A.

+45°

Handle or connector

/Carrier

("

Axis of oscillation”

300 mm

] \Weight

IEC

Figure 201.108 — Test'apparatus for anchorages of cords of ACTIVE ACCESSORY
Additional subclauses:

201)8.10.4.104)* SWITCH SENSORS
201/8.10.4:101.1 General

Except_.where provided for in subclause 201.8.10.4.101.2, HF SURGICAL EQUIPMENT [and
applcable  ASSOCTATED EQUIPMENT Shall D€ provided W a SWITCH SENSOR Tequl |ng
continuous activation in order to energize the ACTIVE OUTPUT TERMINALS.

The SWITCH SENSOR for cord-connected ACTIVE ACCESSORIES shall be supplied from a power
source isolated from the MAINS PART and from earth, having a voltage not exceeding 12 V, if a
CONDUCTIVE CONNECTION to the APPLIED PART exists, and not exceeding 24 V AC or 34 V DC in
other cases.

NOTE 1 This requirement applies to voltages appearing within SWITCH SENSORS. Common-mode HF voltages
are disregarded.

Under SINGLE FAULT CONDITION the SWITCH SENSOR shall not cause low-frequency PATIENT
LEAKAGE CURRENT (S) exceeding the allowable limits (see 201.8.7.3).
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Compliance is checked by inspection, functional check, and by measurement of voltage and
LEAKAGE CURRENT (S).

Where the sSwITCH SENSOR is provided with input terminals intended for connection to external
electrical switch contacts, it shall not be possible to activate any output of the HF SURGICAL
EQUIPMENT when the input terminals are bridged by a resistance equal to or greater than
1000 Q.

Compliance is checked by a functional test.

Ead
con

NOT]
indiv

201
Non

a)
b)
c)
Con

201

A g
app

Where such an impedance-sensing’swWITCH SENSOR is provided as an alternative or in addi

to a

a)
b)

c)

Imp
acti

SWITCH SENSOR shall activate only its intended single ACTIVE OUTPUT TERMINAL and\ S
rol no more than one HF SURGICAL MODE at any one time.

E 2 For the purpose of this requirement the two arms of a rocker style switch are considered to be
dual switches.

8.10.4.101.2 Non-continuous activation
-continuous activation mode of the SWITCH SENSOR is accepted onlyhif

the output of the HF SURGICAL EQUIPMENT is automatically stopped in accordance with
specific application of the equipment;

a visible indicator is provided to indicate to the OPERATOR that the HF SURGICAL EQUIPM
s set to such a specific application mode, and

A means of manual output deactivation is provideds

hpliance is checked by inspection of ACCOMPANYING DOCUMENTS and functional test.

8.10.4.101.3 Impedance sensing activation

paring between ACTIVE OUTPUT TERMINALS is acceptable only for BIPOLAR COAGULATION.

contact-closure sensing SWJTCH SENSOR, then
t shall not be possible-under any conditions for HF output to be energized solely 2
Fesult of interruptiantand restoration of the SUPPLY MAINS, and

mpedance-sensing activation shall be enabled only in response to a specific OPERA
selection, and

that selection shall be visibly indicated to the OPERATOR.

lation. The requirements of this subclause do not apply to SWITCH SENSORS which

hall

two

the

ENT

WITCH SENSOR which is intended to)\activate HF output in response to the impedance

tion

S a

ITOR

pdance~sensing SWITCH SENSORS shall not be permitted for MONOPOLAR HF oufput

are

cap

able” only of automatically terminating HF output according to the purpose of spe

Cific

app

lication modes (see 201.8.10.4.101.2 a)).

Compliance is checked by inspection of ACCOMPANYING DOCUMENTS and functional test.

201.8.10.4.101.4 Footswitches

Footswitches shall comply with the following requirement (see also 201.11.6.5 and 201.12.2).

The force required to actuate the switch shall be not less than 10 N, applied over an area of

625

mmZ2 anywhere on the operating surface of the footswitch.

Compliance is checked by measurement of the actuating force.
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017

201.9 Protection against MECHANICAL HAZARDS of ME EQUIPMENT and ME SYSTEMS

Clause 9 of the general standard applies.

201

10 Protection against unwanted and excessive radiation HAZARDS

Clause 10 of the general standard applies.

201
Cla

201
Ada

HF §
the
but

201
Add

AcCT
as |
and

201
Add

NEU
PAT

201

Rep

The
con
conj

1 p L : ! ott

ise 11 of the general standard applies, except as follows:

11.1.1 * Maximum temperature during NORMAL USE

ition:

URGICAL EQUIPMENT, set up to deliver its RATED OUTPUT POWER jnto a resistive load u

electrode cable, is operated for 1 h with a DUTY CYCLE as specified by the MANUFACTU|
with operating times of at least 10 s alternating with a resting\time of not more than 30

11.1.2.1 APPLIED PARTS intended to supply heat to a PATIENT

ition:

[IVE ELECTRODES are considered to be APPLIED.PARTS intended to supply heat to a PAT
clinical effects is not required.

11.1.2.2 APPLIED PARTS not intended to supply heat to a PATIENT

ition:

TRAL ELECTRODES are considered to be APPLIED PARTS not intended to supply heat
ENT (see 201.12.4.101 '‘and 201.15.101.5)

11.6.3 * Spillageyon ME EQUIPMENT and ME SYSTEMS

lacement:

ENCLOSURE of the HF SURGICAL EQUIPMENT and ASSOCIATED EQUIPMENT shall
strugted so that liquid spillage in NORMAL USE does not wet electrical insulation or o
ponents which, when wetted, are likely to affect adversely the safety of the HF SURG

EQL

5ing
RER

ENT

art of their intended clinical effect (CUTTING:and COAGULATION). Disclosure of temperatlires

0 a

be
ther
CAL

PMENT and ASSOCIATED EQUIPMENT

Compliance is checked by the following test.

A quantity of one litre of water is poured steadily onto the middle of the top surface of the HF
SURGICAL EQUIPMENT and ASSOCIATED EQUIPMENT over a period of 15 s. HF SURGICAL EQUIPMENT
and ASSOCIATED EQUIPMENT intended to be built into a wall or cabinet is tested mounted as
recommended, the water being poured onto the wall above the control panel. After this

trea

tment, the HF SURGICAL EQUIPMENT and ASSOCIATED EQUIPMENT shall withstand

the

dielectric strength test specified in 201.8.8.3, and inspection shall show that water which may
have entered the ENCLOSURE cannot adversely affect the safety of the HF SURGICAL EQUIPMENT
and ASSOCIATED EQUIPMENT. In particular, there shall be no trace of water on the insulation for
which CREEPAGE DISTANCES are specified in 8.9.1 of the general standard.
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201

.11.6.5 Ingress of water or particulate matter into ME EQUIPMENT and ME SYSTEMS

Addition:

a) * The electrical switching parts of footswitches for HF SURGICAL EQUIPMENT and ASSOCIATED
EQUIPMENT intended for use in operating rooms shall be protected against the effects of

b)

201

ingress of liquids that might cause inadvertent energization of the APPLIED PART.
Compliance is checked by the following test.

The footswitch shall be completely immersed in 0,9 % saline to a depth of 150 mm for a
period of 30 min. While immersed, it shall be connected to a SWITCH SENSOR corresponding

H s Ak YW ww Ir-vy— ol £ £ PN B~ a W T i AT =i o L. LL s ol '
U Tto IWUNNVIAL UoL diTu adauludiTu JU UITTCo. rrmre ovwiTOormT oLINOUIN orrdiT IUyIOlGl ucaclryv
Lipon each release.

 The electrical parts of FINGERSWITCHES shall be protected against the effects ‘of-ing
pf liquids that might cause inadvertent energization of the APPLIED PART\ (see
P01.8.8.3.103).

Compliance is checked by the following test.

measured using a frequency of at least 1 kHz and a voltage of less than 12 V. The AC

bver the ACTIVE HANDLE over a period of 15 s so as to wet'the entire length of the AC
HANDLE. The liquid is allowed to drain away freely. Thé/AC impedance of the switc
erminals shall remain greater than 2 000 Q.

mmediately after, each FINGERSWITCH is operafted and released 10 times. The

11.6.7 * Sterilization of ME EQUIPMENT and-ME SYSTEMS

Addition:

Unl
exc

gen

201

bpt ACTIVE CONNECTORS detachable from cords without use of TooLs, shall comply with

req\Lirements of this particular standard after being tested according to this subclause of

ral standard.

11.8 Interruption of the power supply / SUPPLY MAINS to ME EQUIPMENT

Adalition:

When HF SURGIGAL EQUIPMENT is switched off and on again or when the SUPPLY MAIN

inte

rrupted and re-established

than 20 %, and

tion

ess
hlso

The AC impedance of each of the switching terminals of the ACTIVE, CONNECTOR shall be

rIVE

HANDLE is supported horizontally at least 50 mm above anycsurface with the switch
betivating parts uppermost. One litre of 0,9 % saline solution {s\poured steadily from alove

rive
hing

AC

mpedance of the switching terminals shall exceed 2 000 Q within 0,5 s after each relegse.

bss marked for single use only, ACTIVE ACCESSORIES and all detachable parts thergof,

the
the

- the“output power for a given setting of the output control shall not increase by more

output is produced.

the HF SURGICAL MODE shall not be changed except to a stand-by mode In which no

Compliance is checked by measurement of the power, averaged over a period of 1 s, and

obs

ervation of the operating mode

a) with repeated operation of the mains switch of the HF SURGICAL EQUIPMENT;

b) with interruption and re-establishment of the SUPPLY MAINS, the switch in the HF

SURGICAL EQUIPMENT being left in the "ON" position.
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201.12 Accuracy of controls and instruments and protection against
hazardous outputs

Clause 12 of the general standard applies, except as follows:

201.12.1 Accuracy of controls and instruments

Additional subclauses:

201.12.1.101 Accuracy of output control setting

For|output powers in excess of 10 % of the RATED OUTPUT POWER, the actual power-gs a
fungtion of the load resistance and output control setting shall not deviate from that_showpn in
the diagrams specified in 201.7.9.3.1 by more than + 20 %.

Compliance is checked by performing the test of 201.12.1.102 but using appropriate valuels of
load resistance.

201)12.1.102 Monotonicity of output control setting

The| output power shall not increase with the decrease of theCoutput control setting (see
201}7.9.3.1, Figure 201.109 and Figure 201.110).

Compliance is checked by the following test:

)  * MONOPOLAR outputs

The output power as a function of the output control setting is measured at a minimum
of five particular values of the load “resistance, including 100 Q, 200 2, 504 2,
1000 © 2000 2 and at the -RATED LOAD. ACTIVE ACCESSORIES and NEUTRAL
ELECTRODES supplied with HF SURGICAL EQUIPMENT or 3 m lengths of insulated
conductors shall be used for cohnection of the load resistors.
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SUPPLY MAINS

Table, made of insulating material

HF SURGICAL EQUIPMENT

ACTIVE ELECTRODE

NEUTRAL ELECTRODE, metallic or in_contact with metal foil of the same size
Earthed conductive plane

- © O b~ WON -

1 Load resistance as required. with' HF power measuring device

Figure 201.109 — Measurement of output power — MONOPOLAR output

* BIPOLAR outputs

The output power as_a function of the output control setting is measured at a minin
of five particular.values of the load resistance, including 10 Q, 50 Q, 200 2, 50(
1 000 2 and~at the RATED LOAD. The BIPOLAR cord supplied with the HF SURG
EQUIPMENT (0r~a 3 m length of two conductor insulated cord RATED 600 V or gre
shall be_used for the connection of the load resistors.

MANUFACTURERS shall provide specific instructions on how to set up th
measurements on alternate forms of BIPOLAR ACCESSORIES.

IEC
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1 SUPPLY MAINS
2 Table, made of insulating material
3 HF SURGICAL EQUIPMENT
9 Earthed conductive plane

-

0 Activated BIPOLAR ACCESSORY
1 Load resistance as required with HF power measuring device

Figure 201.110 — Measurement of output power — BIPOLAR output

12.1.103 * Accuracy of MAXIMUM OUTPUT VOLTAGE

each HF SURGICAL MODE avaitable in HF SURGICAL EQUIPMENT, the MAXIMUM OUTPUT VOLTAGE

Compliance is checked. by use of an oscilloscope. See also 201.5.4 aa). Measurements dhall
be faken at the output)setting and load condition which yields the highest peak output voltage

for

201

Addition:

a)

b)

pach HF SURGICAL MODE.

12.2 Usability of ME EQUIPMENT

ANhaora o dovibhla foantoaitaoh occam bl : at
vV HCTC O OO oOTC—TOOTOW It oo o CTT ot Tt

FHoN—eutput

activates CUTTING and the right pedal activates COAGULATION.
Compliance is checked by inspection.

* In an ACTIVE HANDLE which incorporates separate FINGERSWITCHES for selectively
activating CUTTING and COAGULATION HF SURGICAL MODES, that which activates CUTTING
shall be nearer to the ACTIVE ELECTRODE than is the other.

Compliance is checked by inspection.

It shall not be possible to energize simultaneously more than one ACTIVE OUTPUT TERMINAL,
unless:

1) each ACTIVE OUTPUT TERMINAL has independent sets of controls for selection of HF
SURGICAL MODE, HF output setting and independent SWITCH SENSORS,
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or

2) two MONOPOLAR ACTIVE OUTPUT TERMINALS have independent SWITCH SENSORS and
share a common FULGURATION output.

Compliance is checked by inspection and functional check.

d) * During simultaneous activation the audible tone shall be different from the tone produced
during single output activation. See also 201.12.4.2.101. Under no circumstances shall
any PATIENT circuit become energized by more than is defined in 201.8.7.3.101 c), unless
the output for that PATIENT circuit is activated by the OPERATOR.

Compliance is checked by inspection and functional check.

e) [ ACTIVE OUTPUT TERMINALS on HF SURGICAL EQUIPMENT and ASSOCIATED EQUIPMENT\ghall
differ in configuration sufficiently such that MONOPOLAR ACTIVE ACCESSORIES, NEUTRAL
ELECTRODES and BIPOLAR ACTIVE ACCESSORIES cannot be improperly connected.

NOTE See Annex AA.
Compliance is checked by inspection.

f) [ ACTIVE CONNECTORS having more than one pin shall have permanently FIXED pin spading.
Flying leads” are prohibited.

Compliance is checked by inspection.

g) I Where more than one HF SURGICAL MODE can be energized'by a single SWITCH SENSOR,
an indication shall be provided to show which HF SURGICAL MODE is selected beforg an
putput is energized.

Compliance is checked by inspection and functional test.
201/12.4 Protection against hazardous output

Adalitional subclause:

201/12.4.101 * Use of HIGH CURRENT MODE

HF BURGICAL EQUIPMENT shall providea means such that in HIGH CURRENT MODE, NEUTRAL
ELECTRODE(S) shall be used whichcave sufficient current carrying capacity so as to ensur¢ no
unafgceptable temperature rise. ‘In doing so, the requirements of 201.15.101 shall| be
spegifically analyzed in the RISK'MANAGEMENT FILE for the HIGH CURRENT MODE conditions. This
reqliirement shall be considered an ESSENTIAL PERFORMANCE requirement.

Compliance is chegked by inspection of the MANUFACTURER’S documentation and RISK
MANAGEMENT FILE.

201/12.4.2 *dndication relevant to safety

Adalition:

3 SHRGHS MODE; SRS activatior
independent outputs if available, exceeds 400 W averaged over any period of 1 s when each
of the outputs is terminated at the RATED LOAD, then special consideration of potential
HAZARDS shall be addressed in the RISK MANAGEMENT FILE, especially with regard to NEUTRAL
ELECTRODES.

Compliance is checked by measurement.
Additional subclause:

201.12.4.2.101 Output indicator

HF SURGICAL EQUIPMENT shall be provided with a device which gives an audible signal when
any output circuit is energized by the operation of a SWITCH SENSOR or as a result of a SINGLE
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FAULT CONDITION. The sound output shall have its major energy content in the band of
frequencies between 100 Hz and 3 kHz. The sound source shall be capable of producing a
sound level of at least 65 dBA at a distance of 1 m from the HF SURGICAL EQUIPMENT according
to the one direction specified by the MANUFACTURER. An accessible sound level control may be
provided, but shall not reduce the sound level below 40 dBA. For simultaneous activation see
also 201.12.2 d).

In order that the OPERATOR may distinguish between the audible alarm called for in
201.8.4.101 and the signal specified above, either the former shall be pulsed or two different
frequencies shall be employed.

NOTE This audible signal is not intended to meet the definition of ALARM SIGNAL in IEC 60601-1-8. See|also
Claupe 208 of this document.

Compliance is checked by functional check and measurement of the sound level.

201/12.4.3 Accidental selection of excessive output values

Additional subclause:

201/12.4.3.101 * Output reduction means
Except as provided for in 201.7.9.2.2.101 a) item 7 and 201.7.9.3.1, for each HF SURG|CAL
MOOE, HF SURGICAL EQUIPMENT shall incorporate means to.€nable the output power tg be

redliced to not more than 5 % of the RATED OUTPUT POWERor 10 W, whichever is smaller (see
alsq 201.12.1.102).

Compliance is checked by measurement of outptuit.power and inspection.

201]12.4.4 Incorrect output

Additional subclauses:

201/12.4.4.101 * Maximum allowed output power in SINGLE FAULT CONDITIONS

BIPQLAR outputs of HF EQUIPMENT shall be provided with an alarm and/or interlock system to

MONOPOLAR HF SURGICAL EQUIRMENT having a RATED OUTPUT POWER greater than 50 W anﬂ: all
indicate and/or prevent.a significant increase in the output power relative to the output setting.

The| maximum allowed output power under SINGLE FAULT CONDITIONS shall be calculated
sepprately for each PATIENT CIRCUIT and operation mode.

Thel maximum allowed output power in SINGLE FAULT CONDITIONS is defined according to Table
2011102:

—  Tabte 20tt02—MaximmunT output pOWETS 1T SINGLE FAULT CONDITTONS

Setting (range in % of RATED OUTPUT POWER) Maximum allowed output power in SINGLE FAULT
CONDITIONS
Less than 10 20 % of RATED OUTPUT POWER
10 to 25 Setting x 2
Greater than 25 and up to 80 Setting + 25 % of RATED OUTPUT POWER
Greater than 80 and up to 100 Setting + 30 % of RATED OUTPUT POWER

Compliance is checked by examination of the technical documentation and testing by
simulation of appropriate SINGLE FAULT CONDITIONS.
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201.12.4.4.102 * Output power during simultaneous activation

For HF SURGICAL EQUIPMENT providing simultaneous activation of more than one PATIENT circuit
(see 201.12.2), the PATIENT circuits shall not deliver an output power that exceeds the range
of deviation defined in 201.12.1.101 by more than 20 % when they are simultaneously
activated under any available combination of HF SURGICAL MODES.

Any single activated PATIENT circuit shall comply with 201.12.1.101.

Compliance is checked by the following tests (see Figure 201.111).

For|HF SURGICAL EQUIPMENT as defined in 201.12.2 ¢):

[ W—1

Q.

The output under test is activated at 20 % of its RATED OUTPUT POWER and the\HF cun
cading of this output noted. Any other output is then activated at maximum(power and|
urrent of the output under test shall not increase by more than 10 %.

The output under test is activated at 50 % and at 100 % output settings and the cur
alues noted. These values shall not increase by more than 10 %'\when the other outp!t
ctivated additionally.

rent
the

rent
ut is

Thelse tests are repeated with all possible combinations of putputs which may be activated
together at any one time.

AO3 AO1 AO2
RN % \ /
o o o o

R3 R1 R2
o I o I o O
IEC
Key
1 HF SURGICAL EQUIPMENT
2 Connector for NEUTRAL ELECTRODE
R1 RATED LOAD for that active output
R2 RATED LOAD for that active output
R3 RATED LOAD for that active output
AO1 MONOPOLAR active output
AO2 MONOPOLAR active output
AO3 BIPOLAR active output

Figure 201.111 — Method of testing feedback from one active output

201.13 HAZARDOUS SITUATIONS and fault conditions for ME EQUIPMENT

to another in simultaneous activation

Clause 13 of the general standard applies, except as follows:
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201.13.2.13 Overload

Additional subclause:

201.13.2.13.101 * Protection against the effects of short-circuiting of the electrodes

HF SURGICAL EQUIPMENT shall be capable of withstanding, without damage, the effects of short-
circuiting or open-circuiting the output when energized at maximum output setting.

Compliance is checked by the following test.

Connect the conductors described in 201.12.1.102, items a) and b), to the PATIENT-Cifcuit
conhections and, for each HF SURGICAL MODE, set the output control to the maximunrpesition.
Thel| output is then switched on, and the remote ends of the activated pair of conductors|are
short-circuited for a period of 5 s and then open-circuited for a period of 15 s..'Fhe outpit is
then switched off for a period of 1 min. The above cycle is repeated for a total'of"10 times.

Aftdr this test the HF SURGICAL EQUIPMENT shall comply with all the requirements of |this
parlicular standard.

201,14 PROGRAMMABLE ELECTRICAL MEDICAL SYSTEMS (PEMS)

Clayse 14 of the general standard applies.

201115 Construction of ME EQUIPMENT
Clayse 15 of the general standard applies, except as follows:

201]15.4.1 Construction of connectors

Adaitional subclauses:

201)15.4.1.101 * Compatibilitywith third party ACTIVE ELECTRODES

The|] MANUFACTURER of an™ACTIVE ACCESSORY with a detachable ACTIVE ELECTRODE shall
proyide upon request.thie dimensions and associated tolerances for the mating part of [any
ACT|VE ELECTRODE which is intended to be attached to the ACTIVE ACCESSORY.

Compliance is-Checked by inspection of the ACCOMPANYING DOCUMENTS.

Thel MANUFACTURER of an ACTIVE ACCESSORY with a detachable ACTIVE ELECTRODE shall spgcify
in the, ACCOMPANYING DOCUMENTS the ACTIVE ELECTRODES with which it is intended to be
conjpatible.

Compliance is checked by demonstrating conformance with all relevant requirements of this
particular standard.

201.15.4.1.102 * Retention of detachable ACTIVE ELECTRODES

The MANUFACTURER of a detachable ACTIVE ELECTRODE shall specify in its ACCOMPANYING
DOCUMENTS the ACTIVE ACCESSORIES with which it is intended to be used.

The detachable ACTIVE ELECTRODE shall fit securely into the specified ACTIVE ACCESSORIES.

Compliance shall be checked by inspection and by the following test:


https://iecnorm.com/api/?name=4fef7d801106a1fdd25b931171524854

IEC

60601-2-2:2017 © IEC 2017 - 45—

The detachable ACTIVE ELECTRODE is inserted ten times into a specified ACTIVE ACCESSORY.
Afterwards, the ACTIVE ELECTRODE shall not detach when subjected to a pull equivalent to ten
times the weight of the ACTIVE ELECTRODE up to a maximum of 10 N for one minute along the

axis

of insertion.

When a detachable ACTIVE ELECTRODE is inserted into a specified ACTIVE ACCESSORY, the

combination shall conform to all other applicable requirements of this particular standard.
Additional subclauses:

20115707 ™ NEUTRAL ELECTRODES

201/15.101.1 General requirements for NEUTRAL ELECTRODES

Except for any PATIENT circuit intended only for connection to a BIPOLAR ACGESSORY, HF
SUR[GICAL EQUIPMENT having a RATED OUTPUT POWER in excess of 50 W shall beprovided with a
NEU[TRAL ELECTRODE connection.

Compliance is checked by inspection.

201)15.101.2 * NE cord attachment

The| NEUTRAL ELECTRODE shall be reliably connected to the«cord. Except for a MONITORING| NE,
any| current used for monitoring the electrical continuity of the electrode cord and| its
conhections shall pass through a section of the electrade.

Compliance is checked by the following test.

An electrical continuity test is conducted using a current of at least 1 A but not more than|5 A
from a DC or mains frequency current source with a no-load voltage not exceeding 6 V. [The
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15.101.3 * NE cord connector

contacts of the electrical.€onnector of an NE cord for attachment to a detachable NE s
Hesigned so that their(conductive parts cannot come into contact with the body of
ENT in the event of inadvertent disconnection.

hpliance is checked by the following test.

NE cord_is’detached from the NE and, using the standard test finger shown in Figure
general\standard, it is verified that contact with conductive parts of the cable connectq
bossible.

hall
the
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The insulation of NE cords shall be adequate to prevent a burn injury to the PATIENT and the

OPE

RATOR.

Compliance is checked by application of the following tests in the order shown:

— HF leakage test according to 201.8.8.3.102 a) with a test voltage [Upea] 0f 400 Vieq
HF LEAKAGE CURRENT shall not exceed

Ileakage [mA] =4,0 x 1079 x d x L ftest X Upeak

or alternatively the HF leakage capacitance test according to 201.8.8.3.102 b). The HF
leakage capacitance shall not exceed

Cleakage [PF1=8,8 xd x L
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where
d is the smallest outer dimension of the insulation, in mm, and
L is the length of sample insulation immersed in saline bath, in cm;

— HF dielectric strength test according to 201.8.8.3.103 with an HF test voltage of 500 V¢,
No breakdown of the insulation shall occur;

— mains frequency dielectric strength test according to 201.8.8.3.104 with a test voltage of

2 100 Vpeqk- No breakdown of the insulation shall occur.

201.15.101.5 * NE thermal performance

An NE shall not subject a PATIENT to a RISK of thermal injury at the NE application site.under
confitions of NORMAL USE and when applied in accordance with instructions for use.

Compliance for conventional NEUTRAL ELECTRODES is checked by the following test:

NOTE A conventional NEUTRAL ELECTRODE is one that is not suitable for use with a HIGH CURRENT MODE.

Forlan NE with the PATIENT weight range marked as follows, the maximum temperature risg of
any|1 cm square area under and extending 1 cm beyond the NE contact site on a PATIENT ghall
not exceed 6 C immediately after a 60 s application of the specified test current, l;y;.

Table 201.103 — Test currents by weéight range

PATIENT weight range fost
mA

< 5kg 350

5 kg to 15 kg 500

> 15 kg or unspecified 700

For|all MONITORING NE the contagt area shall be A, the alarm area, as evaluated in|the
conipliance test for subclause 201:-8.4.101.

For|all other NE the contact jarea shall be the area of the NE when applied according to|the
instructions for use.

For|NEs intended (for  use on small PATIENTS, these tests may be performed on live adult
subjects. The test-surface to which the NE under test is applied shall be the skin of human
subjects, or electrically and thermally equivalent surrogate media or test devices. These tgsts
shall be repeated using a minimum of four different samples of the NE under test on gach
human subject or surrogate media. Where a surrogate medium or test device is used, at I¢ast
10 gifferent samples of the NE shall be tested. Each of these at least 10 different samples
shall b€ tested with the alarm area A, from another human subject. For each human subjject
the test shall be performed with the individual alarm area A,, as evaluated in the compliance
test for subclause 201.8.4.101. The alarm area A, can also be determined by means of a test
device if such test device has a cQMm simulation circuit.

The NE and test surface temperatures of surrogate media or test devices shall be 23 + 2 °C,
and a reference temperature scan of the test surface shall be recorded immediately prior to
application of the NE to the test surface. The NE shall be applied to the test surface in
accordance with supplied instructions for use, except that contact area shall be A,. The NE
shall rest on the test surface for 30 min in a stable temperature environment before the
application of the test current. If a thermally equivalent surrogate medium or test device is
used the test may commence once thermal equilibrium is achieved.
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The test current, l,.s, applied to the electrode under test shall have an approximately
sinusoidal HF waveform, and shall be attained within 5 s of the beginning of the test and
maintained between 100 % and 110 % of l;o¢; for 60 s + 1 s.

A second temperature scan of the test surface shall be completed within 15 s following
cessation of the test current. Upon comparison with the reference scan, the temperature rise
of any 1 cm square area shall not exceed 6 °C.

The temperature scanning apparatus shall have an accuracy of better than 0,5 °C and a
spatial resolution of at least one sample per square cm over the entire NE contact area plus
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rence and second temperature scans shall be within + 1,0 cm.

bre human subjects are employed, they shall comprise a pool of at least five\males
females having a variety of skin tissue morphologies, i.e. thin, average and thick layen
cutaneous body fat.

surrogate medium or test device shall bear documented evidence that it is expecte
) temperature rise results no smaller than those from this test.protocol as applied t
t 20 human subjects.

15.101.6 * NE contact impedance

impedance of the electrical contact between the surface of the NE application site and
cord connection, within 5 cm of its connection to_the NE conductive surface, shall be
ugh to prevent a RISK of PATIENT burn due to ohmic heating during passage of HF surg
ent.

hcitance shall be no less than 4 nF over'the frequency range of 200 kHz to 5 MHz.

FE For purposes of this document, unless otherwise specified by the MANUFACTURER, a conductivg
bnts a contact impedance with a phase angle of less than 45° at 200 kHz, and a capacitive NE a 200
e angle of 45° or greater.

hpliance is checked by thefollowing test using at least 10 random samples of the NE ur

NE under test_is)placed in full and firm contact on a flat metallic plate. A true R

res

range is connected between the plate and the NE cord conductors, within 5 cm of {
attachment _tothe conductive surface of the NE, in order to measure voltage U,gg;.
essentiallyssinusoidal test current, ., of approximately 200 mA and frequency fiog in
range of 200 kHz to 5 MHz is passed between the NE cord and the plate and monitored by
of a| stitable true RMS AC ammeter.

onding AC voltmeter having an accuracy of better than 5 % over the 200 kHz to 5 |
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Uiest @nd Iy are recorded at f = 200 kHz, 500 kHz, 1 MHz, 2 MHz and 5 MHz. For each f;,
contact impedance Z; is computed as:

and

Z.= Utest
Itest
contact capacitance C; is computed as:
6
Ce [nF]: Itest x 10

21 x figst % Utest
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where

/test

is the RMS HF test current in A;

Uiest is the RMS HF test voltage in V;

ftest

201.

is the HF test voltage frequency in kHz.

15.101.7 * NE adhesion

017

For NEs, except MONITORING NEs and NEs marked for use with PATIENTS weighing less than
15 kg, if the instructions for use indicate that the NE is adhesively attached to the PATIENT, the
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bcted conditions of use.
hpliance is checked by the following tests.

NEs intended for use on small PATIENTS, these tests may be performed.on.adult subjg
fogate test surfaces that are shown to be equivalent to human subjects may be used.

Pull test

bast two samples of the NE under test are applied to convenjent locations on at leas
e and 10 female human subjects, according to instructions for use. After application,
allowed to remain undisturbed for 5 min to 10 min. FQr NEs intended for use on 4
ENTS, the attached NE cord is subjected for 10 min to‘a 10 N force directed along eac
orthogonal axes in a plane parallel to the skin surface at the NE cord connection p
of the axes shall consist of the minor dimension-of\the NE at that point. No more than

Conformability test

under test are applied to at least 5 male and 5 female human subjects on approximd
ndrical sites (e.q., extremities) having\circumferences from 1,0 to 1,25 times the lengft|
major axis of the NE, with the majép axis of the NE encircling the site. No more than 1
he adhesive area of the NE shall have separated from the skin surface at 1 h &
ication.

E  The conformability test (S mot required where this kind of application site is counter indicated in
ictions for use.

Fluid tolerance test

NEs are placed on at least 5 male and 5 female human subjects. The appropi
hector is connected to the NE if the NE is intended for use with a reusable cable. One

10 % of’the adhesive area of the NE shall have separated from the skin surface w
nin after the saline is poured.
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9 % saline’is poured for 5 s to 15 s from a height of 300 mm directly over the NE. No nyjore

thin

NEs marked for single use shall comply with the requirements of 201.15.101.5 through
201.15.101.7 on the expiration date specified by the NE MANUFACTURER. Test samples may be
produced by actual storage of the NEs according to their instructions for use, or by
accelerated aging of the NEs through a cycle which has been shown to be at least as severe
as equivalent recommended storage condition aging.

Compliance shall be verified by testing devices within 30 days of the expiration date or the
date when accelerated aging is completed.
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201.15.101.9 * Adult NEUTRAL ELECTRODES for conventional procedures

Conductive NEs intended for use on adult PATIENTS, and therefore approved for a PATIENT
weight of more than 15 kg shall be MONITORING NES. This requirement shall not apply to NEs
used with a HIGH CURRENT MODE.

NOTE 1 For purposes of this document, unless otherwise specified by the MANUFACTURER, a conductive NE
presents a contact impedance with a phase angle of less than 45° at 200 kHz, and a capacitive NE a 200 kHz
phase angle of 45° or greater.

NOTE 2 Conventional procedures are those which do not use a HIGH CURRENT MODE

201,16 ME SYSTEMS

Clayse 16 of the general standard applies.

201,17 Electromagnetic compatibility of ME EQUIPMENT and ME SYSTEMS

Clayse 17 of the general standard applies.

202 * ELECTROMAGNETIC DISTURBANCES — Requirements and tests
IEC|60601-1-2:2014 applies except as follows:

202|2 Normative references

Replace 5t reference “IEC 60601-2-2:2009” by “JEC 60601-2-2:2016"

202|3 Terms and definitions

In ppragraph 1, replace “IEC 60601-2-2:2009" by “IEC 60601-2-2:2016"

202|5.2.2.4 Requirements applicable to ME EQUIPMENT that includes RF transmitters

Addition:
The| output of HF SURGICAL EQUIPMENT shall not be considered an RF transmitter.

202|5.2.2.6 Requirements applicable to ME EQUIPMENT and ME SYSTEMS that claim
compatibility with HF SURGICAL EQUIPMENT

Adalition;

NOTE \See Annex BB for additional information on assessing compatibility.

202.7 ELECTROMAGNETIC EMISSIONS requirements for ME EQUIPMENT and ME SYSTEMS
202.7.1.2 Operating modes

Addition:

a) HF SURGICAL EQUIPMENT shall not be tested for radiated or conducted RF EMISSIONS when

the HF output is energized.

b) HF SURGICAL EQUIPMENT shall comply with the requirements of CISPR 11 group 1, when it
is switched on and in an idle state with the HF output not energized. The MANUFACTURER
shall declare whether the HF SURGICAL EQUIPMENT is Class A or Class B according to its
INTENDED USE.
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202.8 Electromagnetic IMMUNITY requirements for ME EQUIPMENT and ME SYSTEMS
202.8.1 General

Addition:

For HF SURGICAL EQUIPMENT, the following degradations shall be considered acceptable
because they do not result in unacceptable RISK:

— the interruption of HF power output or reset into standby mode when clearly indicated
on the operation panel of HF SURGICAL EQUIPMENT.

- a change in the delivered HF output power as allowed in 201.12.1.101

Compliance shall be considered to be met if the requirements of IEC 60601-1-2 are{met Wwith
the labove changes.

202.101 Index of defined terms

Replace all occurrences of “IEC 60601-2-2:2009” with “IEC 60601-2-2:2016”

Replace 201.3.218 with 201.3.220.
Replace 201.3.221 with 201.3.223.
Replace 201.3.222 with 201.3.224.

208 General requirements, tests and guidance for alarm systems in medica
electrical equipment and medical electrical systems

IEC|60601-1-8:2006 applies except as follows:
Ameéndment:

The| audible alarm and the red indicator warning light described in 201.8.4.101 shall not be
conpgidered an ALARM SIGNAL as-defined in this collateral standard.

The| audible signal described in 201.12.4.2.101 shall not be considered an ALARM SIGNAL as
defiped in this collateral\standard.
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Annexes

The annexes of the general standard apply.
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Annex AA
(informative)

Particular guidance and rationale

AA.1 General guidance

017

This annex provides a concise rationale for the important requirements of this particular
standard and is intended for those who are familiar with the subject of the standard but who

reqlirements is considered to be essential for the proper application of the stahd

havir not participated in its development. An understanding of the reasons for the\n
Furfhermore, as clinical practice and technology change, it is believed that a rationale-for
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heaIed metal rods or wire loops. Thisy edition provides, to the extent feasible, sepa

ent requirements will facilitate any revision of the standard necessitated by th
blopments.

E Testing of these devices for compliance or operation when the HF is turned on can, cause test equipme
hte outside of its normal operation due to the HF electric field exposure. Suitable precautions and checks g
nstrumentation are taken into account. This situation can also occur with the medical support instrument
the device.

2 Rationale for particular clauses and subclauses

following are rationales for specific clauses and subclauses in this particular stand
clause and subclause numbers parallel to those indthe body of the document.

clause 201.1.1 — Scope

scope does not include equipment forcautery, i.e. for medical treatment with electrig
irements and tests for HF SURGICAL EQUIPMENT and HF SURGICAL ACCESSOR

pendent of manufacture. ASSQCIATED EQUIPMENT is included in the definition
FSSORIES.

nition 201.3.207— ASSOCIATED EQUIPMENT
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Examples of ASSOCIATER*EQUIPMENT are argon beam adaptors, ACCESSORY leakage monitors,

NEU
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TRAL ELECTRODE 'contact monitors, and the like. See Figure AA.1.
nition 204:3.208 — BIPOLAR

term<is intended to apply equally to equipment and ACCESSORIES and thus is disf

fronr, and’could possibly supplant, that of subclause 201.3.209 (BIPOLAR ACCESSORY).

inct
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The MANUFAGTURER determines the location of boundary line between ACTIVE HANDLE and A(
L ATION.

- 3, (ACCESSORIES and NEUTRAL ELECTRODES are not shown to scale.
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F 2 BIPOLAR ACCESSORIES may or may not include switching as part of the ACTIVE ACCESSORY.

HF SURGICAL EQUIPMENT
HF SURGICAL ACCESSORIES
ACTIVE ACCESSORIES
NEUTRAL ELECTRODES
ASSOCIATED EQUIPMENT
ACTIVE CONNECTOR

cord of ACTIVE ACCESSORY
FINGERSWITCHES

ACTIVE HANDLE

ACTIVE ELECTRODE INSULATION
ACTIVE ELECTRODE

TIVE
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Argon gas source

SUPPLY MAINS

Figure AA.1 — Examples of various parts of an HF surgical ME SYSTEM

HF SURGICAL EQUIPMENT:(generator)
ACTIVE ACCESSORY,
EUTRAL ELECTRODE

IEC

Figure AA:2,~ Example of MONOPOLAR method of HF surgery using a NEUTRAL ELECTRODE
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IEC
Key
1 HF SURGICAL EQUIPMENT (generator)
2 BIPOLAR ACCESSORY

Figure AA.3 — Example of BIPOLAR method of HF surgery
Defjnition 201.3.213 — CREST FACTOR

Thel measurement of CREST FACTOR is mathematically simple but difficult to carry out |n a
reliagble manner. The RMS voltage is particularly difficult to measure. The definition states fhat
the Imeasurements should be made in_an open circuit condition. This means that the nofmal
loads seen on the output of HF SURGICAL EQUIPMENT are not present. The load presenteq by
the |high voltage probe used to imeasure these voltages (10 MQ to 100 MQ typical) is
congidered to be essentially an, open circuit. The following is a suggested method for these
megasurements that has shown(a reasonable accuracy.

Thel measurements should be made from the output to the NE for MONOPOLAR outputs jJand
acrgss the two output poles for BIPOLAR outputs using a 1 000x or 100x high voltage probe
conpected to a high;-quality digital storage oscilloscope (DSO) with automatic measurement
cappbilities. First.the exact period of the signal is then measured. For continuous sinusdidal
waveforms (cf=\1,4) this is the reciprocal of the fundamental frequency of the waveform.|For
nontcontinuots waveforms, the time period of the bursts is measured. For examplg, a
COAGULATION waveform may have a fundamental frequency of 400 kHz with a burst repetition
ratgl of ‘20 kHz. It is the precise measurement of the 20 kHz burst repetition rate thdt is
neefdeds Once this time period is measured, the time base of the DSO should be modifief to
make the entire screen hold between 5 and 10 exact periods. For example, if the burst
repetition rate is exactly 20 kHz, the period will be 50 us. By setting the time base of the DSO
to 50 us per division, you should get exactly 10 waveform bursts on the screen.

The waveform is then captured and stored. Measure and record the MAXIMUM OUTPUT VOLTAGE
(the absolute value of the largest peak). The RMS voltage is then calculated. The most
reliable method is to set the DSO to calculate the RMS. of the entire screen. Since the time
base was adjusted to capture an exact multiple of waveforms, the calculation of RMS voltage
should be accurate.

An alternate way of measuring the RMS voltage would be to connect the output of the high
voltage probe into a thermal sensing true RMS voltmeter that is RATED for the CREST FACTOR
of the waveform being measured.
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The CREST FACTOR can now be calculated.
Definition 201.3.214 — CUTTING

It is generally believed that HF surgical CUTTING involves microscopic cellular ablation
resulting from short electrical sparks being struck between the ACTIVE ELECTRODE and the
tissue.

Definition 201.3.215 — EARTH REFERENCED PATIENT CIRCUIT

For| purposes of this particular standard, the impedance of this path, at the lowesf] HF
operating frequency, is 10 Q or less. See Figure AA.5.

Defjnition 201.3.217 — FULGURATION

FULGURATION generally requires HF peak output voltages of at least 2 kV in‘grder to ignite [and
sustain the long sparks. This mode is also known as spray or non-contact COAGULATION jand
may be enhanced by incorporation of a stream of inert gas such as argon.

Defjnition 201.3.218 — HEATING FACTOR

Thig value is a way to describe the thermal stress placéd“on a NE based on the engrgy
deliyered during a finite period of time.

NOTE See subclause 201.15.101.5 in this annex for additionalyinformation.
Defjnition 201.3.219 — HIGH CURRENT MODE

Thig mode describes situations where the*NE thermal stress is greater than the value pregent
in the validation test of subclause 201.15.401.5.

Defjnition 201.3.220 — HIGH FREQUENCY

Frequencies above 200 kHz'shiould be used for MONOPOLAR applications in order to avoid|the
unwanted stimulation of nerves and muscles which would result from the use of low frequgncy
curfent. Lower frequencies may be used for BIPOLAR techniques if the RISK ANALYSIS shows|the
posgibility of neuromuscular stimulation has been mitigated to an acceptable level.

Normally, frequencies above 5 MHz are not used in order to minimize the problgms
asspciated with™HIGH FREQUENCY LEAKAGE CURRENTS. It is generally recognized that 10 mA is
the Jower threshold of thermal effects on tissue.

Defjnition 201.3.225 — HF SURGICAL MODE

The term HF SURGICAL MODE should be clearly distinct from “mode of operation” as used in
subclauses 6.6 and 7.2.11 of the general standard in reference to operational DUTY CYCLE.

Definition 201.3.226 — MAXIMUM OUTPUT CURRENT

This information is required by MANUFACTURERS in order to design a NE suitable for use with
the HIGH CURRENT MODE. This value is used to calculate a maximum HEATING FACTOR to which
the NE(S) will be exposed.

Definition 201.3.227 — MAXIMUM OUTPUT VOLTAGE

This parameter is intended for comparison by the OPERATOR to RATED ACCESSORY VOLTAGE to
ensure safety.
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Definition 201.3.228 — MONITORING NE

A CONTACT QUALITY MONITOR is functional only when used with a MONITORING NE. A MONITORING
NE is also known as a split or divided plate since the conductive area is split into two or more
parts.

Definition 201.3.229 — MONOPOLAR

This definition is intended to apply equally to equipment and ACCESSORIES and thus is distinct
from that of the previous subclause 201.3.203 (ACTIVE ELECTRODE).

Suliclause 201.4.1.101 — Additional conditions for application

Thel market for HF SURGICAL EQUIPMENT and HF SURGICAL ACCESSORIES has developed'into jone
whdre a customer has multiple suppliers to choose from when purchasing. HF SURG|CAL
ACCESSORIES. Since it is not always possible for a MANUFACTURER to know what HF SURG|CAL
ACCESSORIES will be attached to their equipment, this document attempts ‘to,separate all|the
reqliirements for HF SURGICAL EQUIPMENT from those for HF SURGICAL ACCESSORIES. With [this
seppration, and the known marketplace variety, it is illogical to require.HF SURGICAL EQUIPMENT
MANUFACTURERS to prove conformance of their equipment with (all¥ possible HF SURG|CAL
ACCESSORIES. For the same reason it is illogical to require MANUFPACTURERS of HF SURG|CAL
ACCESSORIES to prove conformance of their ACCESSORIES with™ all possible HF SURG|CAL
EQU[PMENT.

There are situations where a MANUFACTURER may produce dedicated combinations of HF
SUR[GICAL EQUIPMENT and HF SURGICAL ACCESSORIES t0 ensure INTENDED PURPOSE.

Sulclause 201.4.2.3.101 - Evaluating RISK

In MONOPOLAR surgery, the three elemenis‘that are used as a system are the HF SURG|CAL
ACCESSORY, the HF generator and the NEUTRAL ELECTRODE. MANUFACTURERS of any ong¢ or
more of these elements need to censider the possible use of their products during high
curfent situations. These situations~might include, but are not limited to: tissue lesioning,
tisspie ablation, tissue vaporization, and procedures where conductive fluid is introduced [into
the [surgical site for distension or-to conduct the HF current. In high current situations, therne is
a RISK that heating under a"NEUTRAL ELECTRODE may be high enough to cause HARM to|the

jeal

ere
the
iteria
an
unacceptable RISK and thus are not deemed ESSENTIAL REQUIREMENTS. MANUFACTURERS have
the ability to identify other functions of HF SURGICAL EQUIPMENT which are considered
ESSENTIAL PERFORMANCE in accordance with their RISK MANAGEMENT process.

Subclause 201.5.4 — Other conditions

Instruments used to measure HF currents, including HF voltmeter/current sensor combinations,
should register true RMS with a total verified accuracy of 5 % of reading or better from 10 kHz
to at least 5 times the fundamental frequency of the HF SURGICAL MODE being tested. HF output
instruments should register to specified accuracy within 3 s of application of the measured
variable. Transient readings of HF currents or HF power of less than 1 s duration may be
ignored.
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Resistors used for HF testing should be RATED at no less than 50 % of the power dissipation
expected for a given test, and should present a resistive component of impedance within 3 %
of the specified value and no more than 8,5 degrees of impedance phase from 10 kHz to 5
times the fundamental frequency for the HF SURGICAL MODE being tested.

Instruments used for measuring HF voltages should be RATED a no less than 150 % of the
expected peak voltage and should have verified accuracy of 5 % of reading or better from
10 kHz to 5 times the fundamental frequency of the signal being measured.

For each HF SURGICAL MODE, the term “fundamental frequency” means the frequency of the

um
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power setting into an open circuit.

Thig revision of this particular standard continues the objective stated in the 4th”Edition |(AA
2.2101) and the 5t Edition (Subclause 201.5.4) to separate HF ACCESSORY requirements fand
tests from any specific HF SURGICAL EQUIPMENT. Further, this document should clearly spgcify
instfrumentation for required tests to ensure repeatability of results, patticularly for [test
agencies which may not be conversant with accepted HF test methods. Due to the brevity of
power application and the greater availability of lower-power resistors which satisfy the [low
rea¢tance requirement, resistors RATED as low as 50 % of expectedpower, but no lower,|are
suitpble.

Suldclause 201.7.2.10.101 — HF SURGICAL ACCESSORIES

In most instances the HF SURGICAL ACCESSORY, which’ includes the APPLIED PART, does|not
proyide the TYPE BF or TYPE CF PATIENT proteetion. This is built into the HF SURG|CAL
EQUI|PMENT.

Sulclause 201.7.4.2 — Control devices

Thig subclause applies only if there is-ah output control. An output control is not required by
this|[document.

As the power delivered to the-load depends on the load resistance, a graduation in reldtive
unitp is considered to be adequate. However, if an output indication displays the actual power
output in watts, it shall do~so over the total range of load resistance, otherwise the pgwer
delivered to the PATIENT, may differ from that indicated and hence create an unacceptable
RISKH. If the numeral 0™ is displayed, the OPERATOR will expect zero output at this positioph of
the control.

Sulclause 204:7.8.1 — Colours of indicator lights

The| stahdardization of the colours of indicator lights is regarded as a safety feature.

For many years the yellow indicator light has been used to signify that the CUTTING mode is
selected or in use on HF SURGICAL EQUIPMENT. During surgery, a "blend" mode is used mainly
for CUTTING with varying amounts of COAGULATION added. As the main function of "blend" is to
cut, it is considered that a yellow light is most appropriate when "blend" is in use.

Subclause 201.7.8.2 — Colours of controls

The same colour coding as specified for indicator lights should be used in other places to
avoid confusion.

Subclause 201.7.9.2.2.101 a)

The advice concerning avoidance of unwanted burns is based on experience. In particular:
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1)

2)
3)
4)
5)

6)

8)

Not
50

Sulclause 201.7.9.2.2.101 ¢)

In past editions of this document, this subclause included advice to place the NEUTRAL
ELECTRODE as close to the operating field as possible. In general, minimising the distance
between the operating field and the NEUTRAL ELECTRODE reduces the load resistance and,
for a given power at the site of the ACTIVE ELECTRODE, the power output required from HF
SURGICAL EQUIPMENT and also the HF voltage across the PATIENT. However, if the direct
path between the ACTIVE ELECTRODE and the NEUTRAL ELECTRODE includes small cross
sectional areas of tissue, the current density could cause undesired heating and tissue
damage. Therefore the OPERATOR should rely on the instructions for use provided by the
MANUFACTURER of the NEUTRAL ELECTRODE for specific placement instructions.

Small area contacts with objects having a low impedance to earth at HIGH FREQUENCIES

Mmav rasult in hiah currant dansities and haeance unwanted hiurns
J J *

There may be some HF voltage difference between these parts of the PATIENT's bodywhich
may cause an unwanted current to flow.

[he current flowing to the leads of the monitoring equipment may cause burns\at the |site
bf the monitoring electrodes.

he capacitance between the electrode cable and the PATIENT may résult in some Ipcal
nigh current densities.

n certain cases, BIPOLAR technique can avoid unwanted tissue damage, especially where
bony structures having a relatively high resistance or parts of the’body having a relatiyely
small cross section are involved

n this case, the application of the NEUTRAL ELECTRODE,and its connections should be
checked before selecting a higher output power.

all advice is necessary, if only a BIPOLAR output Orva RATED OUTPUT POWER not exceeding
V without NEUTRAL ELECTRODE is available.

Paslt editions of IEC 60601-2-18 contained-requirements prescribing that MANUFACTURERE of
HF eénergized devices provide information regarding the maximum allowed peak HF voltag¢ as

wel
the

as modes of intended use. It is fel{ that this information on the one hand is insufficienf, as
modes of intended use such_as "spray COAGULATION" are not clearly technically defined

and| may vary considerably betweéen different brands and models of HF SURGICAL EQUIPMENT.

On
the

he other hand, it was considered impracticable to give such rather complex informatioh to
user of the equipment.

Thefefore it was considered more practicable to provide the user only with a RATED
ACCESSORY VOLTAGE jand a MAXIMUM OUTPUT VOLTAGE for any output setting in order to enable

the

safely used with>any certain output setting of the generator.

At

relarionship between the MAXIMUM OUTPUT VOLTAGE and the CREST FACTOR is important.

user to judde-whether any HF SURGICAL ACCESSORY oOr ASSOCIATED EQUIPMENT can be

HIGH™ FREQUENCY the stability of insulation is affected by dielectric heating so |the

Further, it was considered that with all currently known brands and models of generators in
modes and settings producing higher output voltages, the CREST FACTOR is always increased
along with the voltage. Therefore a general relation between output voltage and CREST FACTOR
was developed as shown in Figure AA.4.
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CREST FACTOR vs. peak voltage
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Figure AA.4 — CREST FACTOR vs. peak voltage
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fe situation exists whenever a RATED ACCESSORY VOLTAGE is matéhed to an output volfage
n HF SURGICAL EQUIPMENT having a CREST FACTOR which fallscon’or above the line in|the
ram. The RATED ACCESSORY VOLTAGE shall not be less than thie MAXIMUM OUTPUT VOLTAGE,
e the HF SURGICAL ACCESSORY or ASSOCIATED EQUIPMENT\shall fulfil the requirements of
8.8.3.103 which takes into account the CREST FACTOR.

ision is made for the case in which a generator at’d certain setting has a MAXIMUM OUTPUT
TAGE with a corresponding CREST FACTOR which-falls below the line. In this case, to engure
ty, the RATED ACCESSORY VOLTAGE shall be high enough to ensure that there is| no
lation breakdown of the HF SURGICAL ACCESSORY or ASSOCIATED EQUIPMENT when used with
particular HF SURGICAL EQUIPMENT in that particular HF SURGICAL MODE at that particular
ut setting. This precaution is necessaryin order to take into account the dielectric heating

produced by lower CREST FACTOR wavefarms. The safe value of RATED ACCESSORY VOLTAGE

sha
SUR

Suh

| be found by testing the HF SURGICAL ACCESSORY or ASSOCIATED EQUIPMENT with the HF
GICAL EQUIPMENT.

clause 201.7.9.2.2.101 ¢)

Thel OPERATOR shall knew ‘which MONITORING NEs are safe and functional with the cam. Many
OPERATORs mistakenty believe that with the advent of cawm, intraoperative surveillance of NE
contact is no longer necessary.

Sulclause 201-7.9.2.2.101 g)

Although ;the required measures in 201.8.4.102 are intended to reduce neuromusclular
stimulation significantly, it cannot be completely eliminated especially when electrical arcs|are
prodtecet—rherefore—a—warning—is—hecessary—to—meake—the—duser—eaware—that—in—sensitive

stru

ctures neuromuscular stimulation can still occur leading to secondary RISKS like injury

caused by muscle contractions. See also the rationale for 201.8.4.102.

Subclause 201.7.9.2.2.101 h)

For

systems of HF surgical devices used under these conditions, there is an increased

concern for NEUTRAL ELECTRODE burns.

Subclause 201.7.9.2.2.101 i)

It is understood that general purpose HF SURGICAL EQUIPMENT is utilized with a variety of
ACTIVE ACCESSORIES not necessarily provided by the MANUFACTURER of the ME EQUIPMENT. For

this

reason, information regarding the maximum permissible length of ACCESSORIES to be used
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with the HF SURGICAL EQUIPMENT is provided to assist the OPERATOR in the selection of
compatible HF SURGICAL ACCESSORIES (see 201.7.9.2.14).

The maximum permissible length of the ACCESSORY and its cord takes into consideration:

1) the configuration of the ME that was noted when performing ELECTROMAGNETIC
EMISSIONS and IMMUNITY testing, specifically the type and length of PATIENT-COUPLED
cables, as both the ELECTROMAGNETIC EMISSIONS and IMMUNITY of the ME are influenced
by the length of ACCESSORIES and their cords;

2) the maximum length of the ACCESSORY and its cord that allows compliance with

oNn4 . Q 7 2 404
VU T.0.7T.9.1TUT.

Thel] MANUFACTURER should not presume conformity to EMC and HF LEAKAGE CURRENT
reqliirements with ACCESSORIES and cord lengths that greatly differ from the configuration
selgcted to produce maximum ELECTROMAGNETIC EMISSIONS, minimum [IMMUNITY, jand
acceptable HF LEAKAGE CURRENTS when performing compliance testing.

Suliclause 201.7.9.2.14 — ACCESSORIES, supplementary equipment, used material

Somhe OPERATORS believe incorrectly that cam is intrinsic to either the CONTACT QUALITY
MONITOR or MONITORING NE alone. It is important that all OPERATORS understand all of|the
physical requirements necessary to achieve cam functionality,

Subclause 201.7.9.2.14 ¢)

Thig information should enable the OPERATOR te)judge the suitability of an HF SURG|CAL
EQU[PMENT or its output setting for a particular AGEESSORY with regard to its isolation quality.

Subclause 201.7.9.2.14 f)
Thel OPERATOR shall know which cam(s)yare operative with a given NE.
Subclause 201.7.9.2.14 g)

A sfatement of compatibility may take different forms as long as it can be understood by|the
OPERATOR (e.g. an impedance based caM system where the alarm sounds based on|the
follgwing conditions .&:3*a caM system found in the following list of equipment ..., a ¢am
sysiem from the following MANUFACTURERS ..., as well as other forms).

SuHclause 201.7.9.2.14 j)

Thig infermation is needed so the OPERATOR can ensure disconnection during use is|not
poskikle-and that there are no exposed conductive surfaces at the connection point.

Subclause 201.7.9.3.1 — General

Some specialized HF SURGICAL EQUIPMENT does not provide OPERATOR adjustable output
settings.

These diagrams should enable the OPERATOR to judge the suitability of an HF SURGICAL
EQUIPMENT for a particular purpose. If the HF SURGICAL EQUIPMENT has discreet blend
selections (e.g. blend 1, blend 2, etc.), then a diagram would be created for each discreet
mode. If the HF SURGICAL EQUIPMENT has a variable blend control where the setting may be
continuously adjusted, then the control should be set to the blend setting that provides the
greatest haemostasis.
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Subclause 201.8.4.101 — NEUTRAL ELECTRODE monitoring circuit

Undetected interruption of the NEUTRAL ELECTRODE cable in HF SURGICAL EQUIPMENT or
insufficient electrical contact between the NEUTRAL ELECTRODE and the PATIENT may lead to
severe burns. Therefore, as a minimum requirement, monitoring of a failure of the NEUTRAL
ELECTRODE circuit or its connections is required for such HF SURGICAL EQUIPMENT having a
RATED OUTPUT POWER in excess of 50 W, and for those having a MONOPOLAR RATED OUTPUT
POWER of less than or equal to 50 W that are provided with a connection point for a NE.

The revised subclause title is intended to distinguish between the various other monitor
tts—which—may—be—present—ir : tF—strch—as—ottf sower—fault

A CONTACT QUALITY MONITOR should be shown to function effectively when uséd with [any
MONITORING NE listed as compatible. When combined with new requirementscfor NE thefqmal
performance, the RISK of NE site burns is effectively mitigated. Because .'of the techrfical
variptions and proprietary nature of existing cam schemes, imposition of ‘a fully ACCESSPRY
indgpendent requirement is judged impractical.

Fulll contact means that the NE has been applied according to thelinstructions for use guch
that| the conductive portion within the NE is as close to the'thUiman subject (or suitable
surogate surface) as possible without any voids or spaces.

Fulfilment of these requirements using an alternate means' has been added to accommodlate
technologies that are other than a CONTINUITY MONITOR\Or a CONTACT QUALITY MONITOR.

The| references [1] to [5]2 in the bibliography :@re recommended as a guide in evaluaft
suitpble surrogate surfaces.

ng

Suldclause 201.8.4.102 — Neuromuscular stimulation

Dug to the rectifying effect of arcs between the ACTIVE ELECTRODE and tissue, DC and |low
frequency components may cause-neuromuscular stimulation. This undesirable stimulatio is
effectively reduced by the user~of an appropriate value of series capacitance and shunt
resigtance.

Sulclause 201.8.5.1,.2.="MEANS OF PATIENT PROTECTION (MOPP)

These reduced requirements are considered to be adequate because the "voltages stressing
the |insulationn."*are of HIGH FREQUENCY and therefore, if insulation fails between thg HF
PAT|ENT CIRCUITS and the ENCLOSURE, the RISK is much lower than at lower frequencies| HF
PAT|ENT CIREUITS of HF SURGICAL EQUIPMENT are parts that have to be treated as APPLIED PARTS
in the cantext of this subclause.

In this case the term intermediate circuit would be the SECONDARY CIRCUIT as defined in 3.110
and shown in Figure J.5 of the general standard.

Subclause 201.8.5.2.3 — PATIENT leads or PATIENT CABLES

This subclause of the general standard is designed to prevent a connection between the
PATIENT and either ground or a hazardous voltage and assumes that a connection may occur
at any time, and that the contact with the PATIENT is either continuous or unsupervised.

2 Figures in square brackets refer to the Bibliography.
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The situation with HF SURGICAL ACCESSORIES is quite different, because this kind of equipment
is intended to be used only under the control of a doctor or trained medical staff. Possible
HAZARDOUS SITUATIONS, which may occur by insertion of connectors of NEUTRAL ELECTRODES
into MAINS CONNECTORS, such as mains outlets or sockets of detachable POWER SUPPLY CORDS,
are covered by this subclause of the particular standard.

Unlike electrocardiographic monitoring electrodes which can be expected to be applied by
OPERATORS untrained in electrical HAZARDS, HF SURGICAL EQUIPMENT and ACCESSORIES are
accessible only to OPERATORS highly qualified and trained in restricted access locations.

ACTVE-ACCESSORIESantBiPOLAR ACCESSORIESare—apphed-ontyunder—the—directcontrotpf a
surgeon who may be expected to interrupt contact with the PATIENT at the slightest sign.of an
unekpected response from a PATIENT.

Suldclause 201.8.5.5 — DEFIBRILLATION-PROOF APPLIED PARTS

Thel common mode test represents the situation that can occur with the use-of a defibrillatgr in
combination with HF SURGICAL ACCESSORIES and HF APPLIED PARTS. Measuréments show that a
5 kY defibrillation pulse in the usual clinical situation will result in noymore than 1 kV at|the
NEU[TRAL ELECTRODE and ACTIVE ELECTRODES. A 2 kV test pulse provides a safety margin. [The
indyctance value (Figure 9 of the general standard) results in a test'pulse having a faster than
nor:l?al rise time. This is required in order to provide increased stress on the insulation for [test
purposes.

Suliclause 201.8.6.1 — Applicability of requirements

For|low powered MONOPOLAR HF SURGICAL EQUIRMENT used without a NEUTRAL ELECTRODE
using the PROTECTIVE EARTH CONDUCTOR of thélmains cord as a return path for the functipnal
HIGH FREQUENCY current is common practice;(it is considered not to create any safety problem.

Subiclause 201.8.7.1 — General requirements

The| requirements for LEAKAGE GURRENT specified in the general standard are intended to
proYide protection against the RiISK of electric shock.

In this particular standard some requirements for HF LEAKAGE CURRENT are also given in ofder
to reduce the RISK of unwanted burns.

Thig subclause of the general standard is concerned with LEAKAGE CURRENTS which lead to
elegtric shockqnot with therapeutic currents such as are produced by HF SURGICAL EQUIPMENT.
Appropriatestests for HF LEAKAGE CURRENT for HF SURGICAL EQUIPMENT with multiple PAT|ENT
circpits arexgiven in 201.8.7.3.101 ¢) cross-coupling between different HF PATIENT CIRCUITS

Suldclatuse 201.8.7.3 — Allowable values

Monitoring currents which flow exclusively between the parts of a split NEUTRAL ELECTRODE are
considered not to need limitation according to TYPE CF APPLIED PARTS, independent of the
degree of protection against electric shock (TYPE BF or TYPE CF APPLIED PARTS), because these
currents can be expected never to flow across the heart.

Subclause 201.8.7.3.101 a) — Thermal effects of HF LEAKAGE CURRENTS

HF SURGICAL EQUIPMENT designed for use without a NEUTRAL ELECTRODE had to be exempted
since, in such HF SURGICAL EQUIPMENT, a differentiation between functional and HF LEAKAGE
CURRENT is impossible. Therefore, the measurement of functional and HF LEAKAGE CURRENT is
meaningless.
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1 Connector for ACTIVE ELECTRODE
2 Connector for NEUTRAL ELECTRODE
3 Monitor
C, not to exceed 5 nF
C, = C; not to exceed 25 nF
X, and X5 at operating.frequency each not to exceed 20 Q
Z, at 50 Hz not to exceed 1 Q
NOTE C, may orimnay not exist depending on the design of the ME.

Figure AA.5 — Example of PATIENT circuit with NEUTRAL ELECTRODE
referenced to earth at operating frequencies

As fistinct from the LEAKAGE CURRENT measurements of the general standard, a measuring
resistance of 200 Q-isispecified here to simulate the load impedances prevailing in actual
situptions so as to/give the maximum leakage power. The values specified result in a powgr of
4,5 |W, which is considered to be a reasonable limit. Test 2 of the earth referenced casg is
spetfified to verify that the impedance to earth at HIGH FREQUENCY is sufficiently low.

An earthed conductive plane under the insulating table and bundling the POWER SUPPLY CPRD
rathIer than coiling it, improve the reproducibility of the measurement considerably.

Subclause 201.8.7.3.101 a) 3)

Experience in testing BIPOLAR HF SURGICAL EQUIPMENT has shown that these limits are
reasonable and the test realistic. The RISK MANAGEMENT FILE may be reviewed for adequate
explanation of alternate means of measurement and/or RISK mitigation.

Subclause 201.8.7.3.101 b) — HIGH FREQUENCY LEAKAGE CURRENTS measured directly at the
HF SURGICAL EQUIPMENT terminals

A test of the isolation of HF SURGICAL EQUIPMENT at HIGH FREQUENCY is easily achieved by
placing load resistances and measuring devices directly on the output terminals. In this case
a limit of 100 mA is specified because the contribution from the leads is not included.
However, in order to ensure that all complex impedances resulting from leads and
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ACCESSORIES (for example ACTIVE ELECTRODES with FINGERSWITCHES) are considered, the test
in 201.8.7.3.101 a) is also included.

Subclause 201.8.8.3.101 — ACTIVE ACCESSORY insulation

HF SURGICAL EQUIPMENT is capable of producing high voltages which will appear on the
conductive parts of HF SURGICAL ACCESSORIES. The insulation on these ACCESSORIES shall
withstand this voltage stress and limit the HF LEAKAGE CURRENT density appearing on exposed
surfaces in order to mitigate the RISK of unintended burns to the PATIENT and the OPERATOR.
This insulation is subjected to considerable stress in practical use, and therefore the
requtremer s—econtatr—a—satety—margi: Te—mstrattomr—apprea—to—any—pa or—an—ACTIVE
ACCESSORY shall maintain adequate dielectric strength after extended exposure to condudtive
fluigs and, except for ACCESSORIES intended for single use, repeated sterilization.

NOTE This subclause has been completely redrafted to cover only dielectric strength of the\various parfs of
ACTIYE ACCESSORY insulation, independent from any particular HF SURGICAL EQUIPMENT. The révised requirenjents
and fompliance tests have drawn upon the current editions of ANSI/AAMI HF18 and IEC 60601-2-18 with a gqal of
harmonization.

Requirements for NEs are now compiled under 201.15.101.
Suliclause 201.8.8.3.102 — ACTIVE ACCESSORY HF leakage

The| HF leakage requirements are based on ANSI/AAMI HFR18:2001, subclause 4.2.5.2. [The
ratipnale for these requirements is excerpted below. In order to use common Sl units, the ftext
and|formulas for both the normative language and thé<¢ationale have been changed from|the
origjnal.

Thel 1 MHz maximum operating frequency and-the RATED ACCESSORY VOLTAGE constitule a
reagonable margin between the test limits ,and the performance of present-day cables while
maiptaining a considerable margin betwéen the test limits and that which would produce
curent densities of 100 mA/cm?2.

All ¢f the selected values in combihation permit an equivalent current density of 25 mA/gm?,
whi¢h is a quarter of the recognized burn threshold of 100 mA/cm?2 for 10 s. Therefore, while it
may be argued that the levels’of one or more of the factors may be higher under extrégme
clinjcal conditions, the safetymargin built into the requirements is judged to be sufficient.

In previous editions ofythis particular standard, the foregoing rationale was drawn from the| 1st
Ed jof ANSI/AAMI(HF18-1986 and cited “...an equivalent current density of 11,46 mA/¢m?,
whi¢h is nearly.an-order of magnitude below the recognized burn threshold of 100 mA/cm?..”
At that time, éndoscopic HF surgery was largely unknown in general practice, so this limit
did |not impose a technical hurdle. Recently developed small joint arthroscopic ACTIVE
ELECTROBES require much thinner insulation and an evaluation of this corresponding redu
he/admittedly generous safety margin to % of the burn threshold, or 25 mA/cm?2.

corresponds to a 16x, versus 100x, margin in power density. See bibliography reference [12]
for derivation of the 100 mA/cm? for 10 s skin burn threshold. Well perfused tissue may be
expected to require greater current density for the equivalent temperature rise due to more
effective heat removal by blood flow.

The cables of NEUTRAL ELECTRODES are allowed twice the leakage of the cables of ACTIVE
ACCESSORIES because the voltage levels developed between the conductors of such cables
and the PATIENT’s skin are generally much lower. BIPOLAR ACCESSORIES are allowed twice the
leakage of MONOPOLAR cables because the voltage of use is generally much lower than with
the MONOPOLAR mode.

The following allowances have been incorporated in this particular standard to permit use of
ordinary HF SURGICAL EQUIPMENT to generate test voltages:
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The allowable test voltage range for MONOPOLAR ACCESSORIES should exceed the Paschen
minimum of about 280 V., in order to permit corona development, but need not exceed the
typical CcUT output voltage of about 1 000 V¢ . nor should the peak test voltage exceed the
RATED ACCESSORY VOLTAGE.

These allowances are accommodated in harmonization with ANSI/AAMI HF18, with the
amended current density limit of 25 mA/cm2, by adjusting the HF LEAKAGE CURRENT
conformance limit as follows:

lleakage [mA] = 2!0 X 1075 xdxLx ftest X Upeak
For|BIPOLAR cords and NE cords, the HF LEAKAGE CURRENT is doubled:
-5
Ileakage [MA]=4,0x107 xd x L x f % Upeak
The| RISK of HF LEAKAGE CURRENT passing through ACTIVE ELECTRODE, INSULATION and [the
insylation of NE cords is deemed at least as serious as that of cords~of ACTIVE ACCESSORIES,
and|therefore those parts are included in these requirements.
Alternate HF LEAKAGE test:
The| equivalent capacitance of the ANSI/AAMI HF18 KB LEAKAGE test path is derived as
follqws:
Given
| [A]_ Utest [V]
leakage _X [Q]
leakage
and
1
X Q=
R RCHS TR e )
ther
eakage MA]X107° = U, [V]xf o, [kHZ]x 10° x 2 C[pF]x 102
thu
/ mA|x 108
C[p ]: Ieakage[ ] (AA1)
[27'[ X Utest [V]X ftest [kHZ]]

The RMS value of a sinusoidal test voltage is evaluated as:

The

v
__bp _
V=—PP - 0,353 6xV,_,

242

constants used for the HF leakage test are:
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V,.p = 800 [V];
Upest = 282,8 [V];

ftest

=1 000 [kHz];

leakage = 7,85 d x L [mA].

The

limiting capacitance according to Equation (AA.1) is thus:

C[pF]1=4,42 x d[mm] x L [cm]

for
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As the dielectric stress is at HIGH FREQUENCY in-practice, additional testing at HIGH FREQUE
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All but BIPOLAR ACTIVE ACCESSORIES and NE cords. [hese are allowed twice the LEAK
RENT which yields:

C [pF] =8,84 x d [mm] x L [cm].

purposes of this document, these results are rounded down to 4,4 x d «)L-and 8,8 x d
F] respectively.

technical equivalence of the foregoing alternate capacitanceibased test method to
edent HF LEAKAGE CURRENT method has been validated by Keler [6] and Koénig [7]. ]
ulation was based on the original HF18 current density lifit of 11,46 mA/cm2, howe

pcitance.

clause 201.8.8.3.103 — ACTIVE ACCESSORY HF dielectric strength

quired. A saline test electrode reasonably,simulates the wet PATIENT and OPERATOR tis
I near the surgical site. The use of a thin*wire wrapped over insulation has been show
ce corona discharge damage whichs¢an be detected by the subsequent mains frequs
bctric strength test. Each test wasdindependently selected to exert worst case stress
insulation being challenged. The measurement of V, ., and the CREST FACTOR sh
ir simultaneously with the test.of the ACCESSORY to ensure that their values do not cha
to loading by the ACCESSORY: During these tests, measuring the CREST FACTOR in a lod
E is acceptable.

se requirements and.tests harmonize to the extent possible with [IEC 60601-2-18.

FE The gaps between ACTIVE HANDLE and ACTIVE ELECTRODE or detachable cord connector have t
cted against.@ntering saline passing out of the cloth. Therefore the cloth has to be dripped off thoroughl
of a breakdewn caused by saline in these gaps anyway, the test is repeated with a piece of thin, condu
| foil wrapped around over the juncture, which prevents the entering of saline into the gaps. Addit
rements-for the protection against the effects of ingress of liquids are defined in 201.11.6.5.

clause 201.8.8.3.104 — ACTIVE ACCESSORY mains frequency dielectric strength
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It is known that HF test voltages greater than 120 % of that available from HF SURGICAL
EQUIPMENT are difficult to achieve. Step-up transformers tend to distort the HF waveform, and
the capacitance of the dielectric being tested can load the HF test voltage source. In order to
stress insulation with an acceptably high margin, a DC or mains frequency test is required.
This test follows the HF dielectric strength test in order to detect any corona-induced
weaknesses.

Elevated temperatures produced by dielectric stress can alter the internal structure of HF
ACTIVE ACCESSORIES. Any incorporated FINGERSWITCH should function reliably and not activate
its output inadvertently following all of the dielectric strength tests.

NOT

E 1 The metal foil used in the compliance test is highly conductive.
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NOTE 2 The gaps between ACTIVE HANDLE and ACTIVE ELECTRODE or detachable cord connector have to be
protected against entering saline passing out of the cloth. Therefore the cloth has to be dripped off thoroughly. In
case of a breakdown caused by saline in these gaps anyway, the test is repeated with a piece of thin, conductive
metal foil wrapped around over the juncture, which prevents the entering of saline into the gaps. Additional
requirements for the protection against the effects of ingress of liquids are defined in 201.11.6.5.

Subclause 201.8.10.4.2 — Connection cords

The requirements of these two subclauses (derived from IEC 60601-2-4) are specified
because ACTIVE ACCESSORIES and their cables are subject to considerable stress in use and
typical failure modes can present a HAZARD to staff and/or PATIENTS. Once a cable fatigues in
use—it—ts—eommon—that—it—witoverheat—and—either—ignite—itselfor—gnitenearby—materials,
end PATIENTS. These requirements will establish a reference level| for
durability of such cables.

WAY aiTC O - O atr oy

Suldclause 201.8.10.4.101 — SWITCH SENSORS

The] output switch is required to be of a momentary type in order to prevent unintentipnal
enefgization of the output. The requirement for isolated extra-low voltage’takes into account
the |severe environmental conditions under which these footswitch€s, FINGERSWITCHES fand
theif cables are used. The requirement against the effects of centry of liquids is alrgady
defined in subclause 201.11.6.5 of this particular standard.

It i considered that using one FINGERSWITCH for selecting\a multiple function, for example
CUT[TING or COAGULATION, could result in confusion and“a potential HAZARD if a surgeon
unfamiliar with the system were to use it. One unaccéptable example of this is light presgure
on the switch may give COAGULATION, heavier pressure’ may give CUTTING.

Thig subclause assumes the equipment is turned’on.
Suhclause 201.11.1.1 — Maximum temperature during NORMAL USE

The| operating conditions specified here are deemed to be the most severe conditions likely to
occur in practical use.

Subclause 201.11.6.3 — Spillage on ME EQUIPMENT and ME SYSTEMS

Thel| test quantity of -One litre represents a liquid filled bag/bottle (for example an infugsion
soldtion), the presence of which in an operating room is considered to be likely.

Sulclause 201.11.6.5 a)

A fdotswitech may be exposed to a considerable amount of water or other liquids during cerntain
operations, and also when it is cleaned (for example by total immersion); consequently wpter

t|gh ness is rnqlllrnr‘l

Revisions of the immersion test to replace inspection with functional and dielectric strength
testing are under consideration. No current IEC 60529 tests are deemed appropriate for the
expected operating room environment.

Subclause 201.11.6.5 b)

A certain degree of water protection has to be required for FINGERSWITCHES to prevent
inadvertent activation of an output by the ingress of conductive fluids. This test is independent
of specific HF SURGICAL EQUIPMENT. An AC impedance measurement of 1 kHz avoids
measurement errors due to polarization effects in saline which may bridge the switching
contacts, and the voltage is consistent with subclause 201.8.10.4.101. The impedance limit
was chosen as twice the maximum threshold stipulated by 201.8.10.4.101.


https://iecnorm.com/api/?name=4fef7d801106a1fdd25b931171524854

IEC 60601-2-2:2017 © IEC 2017 - 69 —
Subclause 201.11.6.7 — Sterilization of ME EQUIPMENT and ME SYSTEMS

Applicable to all ACCESSORY specific requirements. The specified parts are expected to enter
the sterile surgical field during use and thus will be re-sterilised after each use. There are no
requirements or tests which can rationally be excepted from this requirement.

ACTIVE ACCESSORIES marked for single use are unsuitable for re-sterilisation and thus are
exempted from this requirement.

Subclause 201.12.1.102 a) — MONOPOLAR outputs

In the load resistance range normally prevailing in practical use, lowering the output setlting
sholld never result in an increase in output power.

Sulclause 201.12.1.102 b) BIPOLAR outputs

The| RISK MANAGEMENT FILE may be reviewed for adequate explanation of| alternate meanp of
megasurement.

Subclause 201.12.1.103 — Accuracy of MAXIMUM OUTPUT VOLTAGE

Thel maximum peak output voltage may appear at output ‘settings other than maximum jand
with applied loads other than open circuit.

Sulclause 201.12.2 b)

Thel| standardization of the position of activating“controls is required to reduce human errprs.
Conftrols for functions other than CUTTING apd”COAGULATION activation may also appear on|the
ACT|VE HANDLE.

Sulclause 201.12.2 d)

Within this subclause, the term;simultaneous activation refers to either situation describefd in
201{12.2 c).

In c]inical use, the problems of co-ordination of the simultaneous use of more than one AC[IVE
OUTPUT TERMINAL are_considered to create unacceptable HAZARDS if only one output switch
and|set of controls*are incorporated.

Sulclause 201.12.2 e)

Thig subclause provides some requirements for avoidance of incorrect connections on|the
MANLEACTURERS of HE SUIRGICAI EQUIPMENT

Subclause 201.12.2 f)

This subclause specifically places the majority of the burden for avoidance of incorrect
connections on the MANUFACTURERS of HF SURGICAL ACCESSORIES. "Flying leads" used as
ACTIVE CONNECTORS are prohibited because of the RISKS arising from, for example, the
misconnection of a BIPOLAR ACCESSORY to a MONOPOLAR output resulting in excessive HF
CURRENT being applied to a PATIENT. Misconnection of a single pin ACCESSORY presents no
conceivable HAZARD.
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Subclause 201.12.2 g)

The pre-indication of the output and/or function (for example CUTTING or COAGULATION) is an
essential safety feature where they are energized by the same output switch.

Subclause 201.12.4.101 — Use of HIGH CURRENT MODE

New clinical procedures require the use of higher currents and longer activation times than
have been used in the past. This combination can result in thermal stresses that are greater
than the design characteristics of traditional NEs (those validated using subclause
201[15.101.5).

MANUFACTURERS that produce ME with a HIGH CURRENT MODE are now required to_ensure that
their NE solution (whether provided or recommended) can safely handle the expected theqmal
stress for their output.

Subiclause 201.12.4.2 - Indication relevant to safety

Within this subclause, the term simultaneous activation refers to_(the situation describeg in
201112.2 ¢) 1).

Suliclause 201.12.4.3.101 — Output reduction means

In the load resistance range normally prevailing in practical use, lowering the output sefting
sholld never result in an increase in output power.

Suljclause 201.12.4.4.101 — Maximum allowéd. output power in SINGLE FAULT CONDITIONB

Although not required for MONOPOLAR HF,SURGICAL EQUIPMENT having a RATED OUTPUT POWER
not |exceeding 50 W, compliance withsthis subclause is recommended. This requirement is
intended to apply to all BIPOLAR outputs of HF SURGICAL EQUIPMENT.

Subclause 201.12.4.4.102 - Quitput power during simultaneous activation

Indg¢pendent outputs shall deliver their intended output power to prevent a HAZARD. Thifs is
espgcially true when one.output is set at a level substantially lower than another, but both |can
be activated simultaneously.

Where multiple outputs share the power of a single mode (e.g. simultaneous COAGULATION), a
HAZRRD could‘exist if a single output delivers more power than the intended power or if[the
sumn] total.of-the power delivered in all of the simultaneously activated outputs exceeds|the
intehded power.

Subclause 201.13.2.13.101 — Protection against the effects of short-circuiting of the
electrodes

Some ACCESSORIES, for example resectoscopes or BIPOLAR ACCESSORIES, may short-circuit the
output in NORMAL USE and the output circuit is frequently energized while open circuited. It is
considered practical to design HF SURGICAL EQUIPMENT which will not be damaged by repeated
short circuiting and by the open circuiting of the output for short periods of time. The revised
text is intended to eliminate a question of which BIPOLAR output terminal is the NEUTRAL
ELECTRODE and whether this requirement applies to BIPOLAR outputs.
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Subclause 201.15.4.1.101 and 201.15.4.1.102

The requirements of these subclauses relate to the compatibility of detachable parts of ACTIVE
ACCESSORIES. This issue becomes important for third party ACCESSORIES and can cause
operational difficulties in clinical practice, leading to delayed or interrupted procedures.

Many ACTIVE HANDLES provide for the use of any of a variety of specialized, OPERATOR
selected, detachable ACTIVE ELECTRODES. There is no standardization of electrode interface
amongst the ACTIVE HANDLES of different manufacture. It is known that, although it may appear
to the OPERATOR that an ACTIVE ELECTRODE from one MANUFACTURER may fit the ACTIVE HANDLE

fronranmother PATHENT INjuries have restited-from-incompatibitittes suchras———————

e |nadequate SEPARATION between the conductive parts of the ACTIVE HANDLE/+\ACTIVE
EL ECTRODE interface and PATIENT tissue;

e hBrcing across a gap between the intended electrical mating parts, resulting in melting
and/or ignition of insulation;

e |nadequate mechanical retention force, resulting in the ACTIVE ELECTRODE, which may have
become quite hot, falling into a PATIENT body cavity.

Suhclause 201.15.101 — NEUTRAL ELECTRODES

For|low-powered HF SURGICAL EQUIPMENT, for example for déntal use, experience has shpwn
thatl an arrangement where the neutral end of the output\Circuit is referenced to earth is
satigfactory. The return of the HF current from the PATIENT is accomplished capacitively) for
example to the earthed metal frame of the dental-¢hair. Consequently this HF SURG|CAL
EQU[PMENT is exempted from the requirement for a;NEUTRAL ELECTRODE.

Suldclause 201.15.101.2 — NE cord attachment

Thel| electrical connection of the NE CORD to the part of an NE, except for a MONITORING|NE,
whi¢h is in contact with the PATIENT should be formed such that the NE CONTINUITY MONITOR is
cappble of detecting any interruption-of that connection. MONITORING NEs are exempted, since
such an interruption is expected to.appear as a loss of contact area with the PATIENT.

The| test method is suitable for detecting connections which may fuse open during NORMAL
USE}| however that use is not’expected to exceed 1 A.

Suldclause 201.15.101.3 — NE cord connector

In the case of’detachment of the NE cord from the NE, it should not be possible for monitoring
curfent from ‘@n NE CONTINUITY MONITOR or a CONTACT QUALITY MONITOR to pass through|the
PAT|ENT, thus producing a false indication of proper NE attachment.

Suhclause 201.15.101.4 — NE cord insulation

Although the voltage difference between the NE application site on the PATIENT and the NE
cord conductors may be small, a significant voltage gradient may develop along the PATIENT’S
body proximal to the surgical site, especially during application of high HF surgical current.
Thus, there is a RISK of a burn should the NE cord come in contact with a more proximal part
of the PATIENT. Application of the HF LEAKAGE CURRENT requirements of 201.8.8.3.102
mitigates this RISK. Since lower voltages are expected to be present, the higher LEAKAGE
CURRENT limit is deemed appropriate.

Dielectric breakdown of NE cord insulation presents a similar RISK to both the PATIENT and the
OPERATOR, and thus the HF and mains frequency dielectric strength requirements are deemed
necessary. The test voltage magnitudes are unchanged from the prior editions of this
particular standard.
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The cables of NEUTRAL ELECTRODES are allowed twice the leakage of the cables of ACTIVE
ACCESSORIES, because the voltage levels developed between the conductors of such cables
and the PATIENT’s skin are generally much lower.

The alternative measured HF leakage capacitance test method may prove simpler to
implement than the precedent HF LEAKAGE CURRENT method. See subclause 201.8.8.3.102 for
rationale.

Subclause 201.15.101.5 — NE thermal performance

The[ references [1] to [5] in the bibliography are recommended as a guide in evaludting
suitpble surrogate surfaces.

Thig requirement was adopted from ANSI/AAMI HF18:2001, subclause 4.2.3.1. T he rationale
for that requirement is also adopted, with minor lexical and subclause reference changeq for
this|particular standard, as follows:

The| purpose of the NEUTRAL ELECTRODE (NE) in MONOPOLAR electrosurgical procedures is to
reliably conduct the required HF surgical current with minimal rise incskin temperature.

Megsurements with heated metallic blocks (Moritz & Henriques, 1947 [11]) and with small
circpular electrodes carrying HF surgical current (Pearce €t al., 1983 [13]) show that|the
maximum safe skin temperature for short-term and long-term exposure is 45 °C. Furthermpre,
reference to CENELEC Guide 29 [16], Table A1, and jnterpolating between 48 °C and 43 °C
for 8 h or more, gives a maximum allowed surface temperature of 45 °C for 100 min. Noimal
resting skin temperature varies between about{29 °C and 33 °C, depending on rgom
temperature and humidity. Therefore, NEs that.create temperature increases approaching
12 {C cannot be considered safe. Six degreés-centigrade represents a conservative safety
factpr of two and a maximum allowable température rise for an acceptable NE. No acceptable
NE ghould exceed a 6 °C temperature rise ‘wWhen subjected to the required current and duration
test

It is| recognized that the use of human subjects for qualifying NEs to the requirements of [this
parficular standard may be troublesome or prohibited in many laboratories. However, [the
spegified conformance test is\based upon a large volume of empirical data from human tgsts,
using 10 um infrared ‘imaging instruments, collected and validated by numerous
MANUFACTURERS and test houses since 1980. Although the use of media and apparatus which
yield equivalent resulis*is permitted, documentation of that equivalency shall be in place.
Therefore, the worst ease electrical and thermal properties of NE application sites on a vaijiety
of human subjects are the reference standards against which the accuracy of surrogate me¢dia
and|other alternative temperature rise test apparatus are qualified.

Because-NE site burns may be confined to very small areas, the qualification measurenent
shall have an adequate spatlal sampling frequency to ensure that unacceptable NES will

Current technology prowdes for many more samples per square centimetre. However,
because noise in the thermal detector can cause individual pixels to appear superheated, a
statistical averaging technique should be used to determine the temperature rise within any
single square centimetre area. The initial temperature of NEs applied to human skin shall be
the same in all tests so that all results will be comparable.

At the end of the 60 s application of HF current, the NE is removed from the test surface prior
to measuring the final temperature.

HF surgical currents are normally delivered in repetitive short bursts of varying amplitude and
duration. Maximum currents and duration of activation depend on the individual technique
used and on the type of surgical procedure. The conformance test current is intended to
simulate the worst case single activation, with a considerable safety factor. Two sources of
information were used to estimate the likely current and duration maxima:
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e a 1973 article in Health Devices presented data in terms of the average currents, voltages,
impedances, and minute DUTY CYCLES over all procedures studied (ECRI, 1973);

e the unpublished data of Milligan and associates were presented in terms of the maximum,
minimum, and average currents and durations for each procedure studied.

These data can be used to estimate population variations. In both studies, it was found that
the highest currents and longest durations were found in transurethral (TUR) procedures. For
TUR procedures, the ECRI study showed an average CUTTING current of 680 mA and 480 mA
for COAGULATION, with DUTY CYCLES of 15 % average and 45 % maximum. Milligan studied a

smaller sample of 25 TUR procedures performed by 13 surgeons using five electrosurgical
units—at nighf hnepifnlc

Table AA.1 — Summary of measured current and durations for 25 TUR procedures

Mean Standard deviation

Lendth of surgery (h) 0,86 0,49
Numper of activations (/h) 225 105
CUTTJING current

Mgximum current (mA) 407 297

Average current (mA) 297 200

Mgximum duration (s) 3,8 2,3

Average duration (s) 2,1 0,7
COAGULATION current

Mpximum current (mA) 339 130

Ayerage current (mA) 258 88

Mpximum duration (s) 5,7 7,6

Ayerage duration (s) 2,0 0,7

The| reported data for all TUR procedures are summarized in Table AA.1. Means and standard
dev|ations o are calculated oyver the 25 cases. These data provide useful estimates of|the
medns and variance in measured currents and durations.

Thel|total energy dissipated at the NE application site is given by:

E=(Irms)2>< R x t

where
E |s energy dissipated in joules (J);

| s the NE current in amperes (A);

t is the duration of current flow in seconds (s);
R is the real part of the impedance at the NE site in ohms (Q).

The impedance, R, is not generally definable, since its value depends on the NE design and
the anatomical structure of the tissue to which it is applied. A “HEATING FACTOR” © may be
defined to describe the “stress” placed on an NE as:

O = 12 x t (A2s).

This HEATING FACTOR has the significance of energy dissipated per Q of impedance. NEs
should be able to handle © values representative of surgical procedures. A current of 700 mA
applied for 60 s yields @ = 30 A2Zs. This value is far in excess of the maximum likely current
and duration for a TUR procedure. The maximum likely © value can be found by multiplying
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the square of the largest likely current, i.e. 0,68 A from ECRI (1973) [8] data (average) plus
one standard deviation, i.e., 0,2 A from the Milligan data by the maximum likely duration, i.e.,
5,0 s (average) plus one standard deviation, i.e., 7,6 s from the Milligan data, to get

®=9,8A%s
Thus, 30 A2s is a conservative test criterion.

A similarly conservative test criterion can be derived for NEs marked for “INFANT” use. Since
TUR procedures are not performed on infants, a reasonable approach is to use the current
and|duration data available for general surgical procedures. I'hese data, reported by Pearce
(1981), are given in the following Table AA.2:

Table AA.2 — Summary of measured currents and durations
for general surgical procedures

Mean Standard deviation
Lendth of surgery (h) 1,56 0,84
Numper of activations (/h) 63 84
CUTT|ING current
Maximum current (mA) 340 101
Averpge current (mA) 281 147
Maxiimum duration (s) 7,6 11
Averpge duration (s) 2,2 1,8
COAGULATION current
Maximum current (mA) 267 157
Averpge current (mA) 198 114
Maxiimum duration (s) 11 7,5
Averpge duration (s) 6,5 5,2

Using the data for general(surgery and multiplying the square of the maximum likely curfent
plug one standard deviation by the maximum likely duration plus one standard deviation yig¢lds

O= 3,6 AZs
Thus,
® =15 A?s

is a|l coniservative test criterion and is readily obtained using a current of 500 mA applied for
60 s.

The safety margins inherent in these © values are intended to maintain a reasonable margin
of safety even in the event of unintended partial loss of contact area between the NE and the
PATIENT’s skin. Where NEs other than MONITORING NEs are used, advice to the OPERATOR
according to 201.7.9.2.2.101 d) is relied upon to prevent a hazardous loss of contact area.
However, where CONTACT QUALITY MONITORS and MONITORING NES are in use, the OPERATOR
expects to be relieved of the burden of NE contact surveillance, relying fully upon the CONTACT
QUALITY MONITOR to alert the OPERATOR to area loss before it becomes hazardous. Therefore,
MONITORING NEs are tested with the same area loss which will cause the CONTACT QUALITY
MONITOR to sound an alarm.

References are found in the bibliography items [8] through [13].
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The test currents by weight range in Table 201.103 were derived as follows. NEUTRAL
ELECTRODES for adults, when tested with the 700 mA current based on the HF18 standard,
result in a HEATING FACTOR of 30 AZs,

NEUTRAL ELECTRODES for children (PATIENT weight 5 kg to 15 kg) have active contact areas
that are approximately one half of adult sized NEUTRAL ELECTRODES. When tested with the 500
mA current based on the HF 18 standard, results in a HEATING FACTOR of 15 A2s, which is one
half of the maximum allowed adult value.

NEUTRAL ELECTRODES for newborns (PATIENT welght Iess than 5 kg) have actlve contact areas

one haIf of that used for ch|Idren was chosen. This results in @ HEATING FACTOR of %3 Azs
whi¢h implies the test current of 350 mA. Although there is no statistical data to prove|the
selgction of this test current, surgical power settings for these small PATIENTs aresalways yery
low|so it is felt the 350 mA test current for 60 s results in a reasonable safety margin.

Subclause 201.15.101.6 — NE contact impedance

Thig requirement was adopted from ANSI/AAMI HF18:2001, subclause 4.2.3.2. The 200 kHz
phage angle criterion for distinguishing conductive and capacitive NES was developed, lacking
a clear published definition, a priori or otherwise.

Thel| rationale from ANSI/AAMI HF18:2001, subclause A.4.2,3.2 is also adopted, with mjinor
lexical and subclause reference changes for this particularystandard, as follows:

The| contact impedance shall be low enough thap the NEUTRAL ELECTRODE represents|the
preferred current pathway. In the case of HE SURGICAL EQUIPMENT having an EARTH
REFERENCED PATIENT CIRCUIT, this will minimize<thee possibility of alternate return current p{ths

other than via the NE. A value of 75 Q is judged an acceptable maximum contact impedgnce
for |conductive NEs when measured according to ANSI/AAMI HF18:2001 using humman
subjects. However, that standard imposés a 50 Q limit when a metal plate is used in lieu pf a
human subject; this reduction compensates for the impedance contribution of the degper
subgutaneous tissue which becomes part of the measured NE contact impedance.

It is| known that the largely inductive reactance of the NE cord can be significantly larger than
the [mpedance of the contact between the conductive portion of the NE and the PATIENT’S skin
and|that it can vary significantly depending on its physical layout during INTENDED USE.

Sin¢e the impedanice of capacitive NEs varies as the inverse of the frequency, it is approprjate
to describe theirnimpedance characteristics in terms of capacitance. A value of 4 nF was
spetified as{the minimum acceptable capacitance because it is consistent with |the
chafacteristics of the majority of capacitive NEs which have been commercially availablg for
marny years and found to be clinically acceptable.

Theltest-eurrent-of200—mA—+represenis—thetowHmit-ofaverage—ecurrents—from—the—tweo-studies
cited above. Tissue-NE impedance generally increases as the current decreases, making the
lower limit preferable. The frequency range of 200 kHz to 5 MHz is believed to encompass the
range over which MONOPOLAR HF SURGICAL EQUIPMENT develops significant energy levels.

The dimensions of the metallic test plate should be at least as large as the NEUTRAL
ELECTRODE.

Capacitive NEs are permitted a higher impedance because they do not dissipate heat.
Subclause 201.15.101.7 — NE adhesion

This requirement was adopted from ANSI/AAMI HF18:2001, subclause 4.2.3.3.
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After application, NES, except MONITORING NES, should remain in place when subjected to
stresses that may occur during customary use as a result of the site chosen for placement,
inadvertent pulling, or accidental contact with preparatory solutions or physiologic fluids.
MONITORING NEs are exempt from this requirement because contact area loss due to adhesive
failure is expected to cause a CONTACT QUALITY MONITOR alarm, thus preventing a HAZARD to
the PATIENT.

Subclause 201.15.101.8 — NE shelf life

The adhesives and conductive gels used on single use NEs may deteriorate over time, even
Wh LI atU|cd auu\.ud;lly tU thc ;Ilotlubt;ullb fUI UotT. ThCIUI‘UIU, ;t ;O IICbCODaIy tU dUtCIIII;IIU hat

thege devices conform after storage until the marked expiration date.

Subiclause 201.15.101.9 — Adult NEUTRAL ELECTRODES for conventional procedures

Dur|ng the use of a compatible MONITORING NE in combination with a~CONTACT QUALITY
MONITOR, the loss of safe contact area between the NE and the PATIENT can be detected. This
detection of a safe contact area between the NE and the PATIENT is not possible with the use
of alnon-MONITORING NE.

For|[this reason, the RISK of burns at the NE site is significantly’reduced with the use of a
MONITORING NE in combination with a CONTACT QUALITY MONIT@R-

The| experience, evaluation and analysis of problem ,cases in recent years has shown |this
clegrly and has resulted in this requirement.

Sin¢e the introduction of CONTACT QUALITY, MONITORS, the rate of NE burns has been
significantly reduced. Today the vast majority 'of HF SURGICAL EQUIPMENT for general purpose
uselis equipped with a caM-system. However-the benefit of cam-systems is often offset by| the
use|of non-MONITORING NEs which are still*available and often preferred due to lower mafket
prices. Therefore it is felt that by adding this requirement the situation will be imprdved
sigrificantly as this will affect the vast majority of electrosurgical procedures.

On the other side it was taken into account that, for special applications (small PATIENTS, high
current procedures), exemptions are still needed, as well as for capacitive NEs which|are
curfently not available in cQM monitoring versions.

NEU[TRAL ELECTRODES )that meet the requirements of 201.15.101 and its subclauses wWere
des|gned to be used’in conventional surgical procedures with HF currents and activation times
as |described _sin*'the Subclause 201.15.101.5 section of this annex. These NEUTRAL
ELECTRODES-were never designed or intended to be used with HIGH CURRENT MODES which is
the reason\the additional language “for conventional procedures” was added.

Clapse, 202 — ELECTROMAGNETIC DISTURBANCES — Requirements and tests

HF surgery is a very long established modality with known interference inherent during
activation. Since the clinical benefits of HF SURGICAL EQUIPMENT outweigh the RISKS of
interference and since HF SURGICAL EQUIPMENT is normally operated for short periods only, this
type of equipment is exempt from the EMISSIONS requirements of IEC 60601-1-2:2014, 7.1.2
when the HF output is energized.

HF SURGICAL EQUIPMENT performs its CUTTING and COAGULATION functions through the use of
radio frequency energy, and HF EMISSION frequently much above the CISPR 11 limits is
present. The power levels and harmonic content of the output of the HF SURGICAL EQUIPMENT
are necessary to enable the HF SURGICAL EQUIPMENT to carry out its clinical function
effectively.
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The EMISSIONS strongly depend on the arrangement and length of the active and neutral cords,
on the operating mode (sparking or not) and on many other application conditions.
Furthermore, many diagnostic, monitoring, anaesthetic and infusion EQUIPMENT have APPLIED
PARTS or PATIENT circuits which are directly connected to the PATIENT. For such equipment,
particular test arrangements simulating direct connection to the PATIENT circuits of a HF
SURGICAL EQUIPMENT may be necessary for testing electromagnetic IMMUNITY. However, during
stand-by operation, for long periods the HF SURGICAL EQUIPMENT may not be energized and
compliance with the EMC requirements is considered necessary.

During the immunity tests of IEC 61000-4-3 and IEC 61000-4-6, the MANUFACTURER will need
to specify how compliance to the standard is checked This includes precautions needed to

enspre the DUTY CYCLE of the generator is not exceeded as well as how perturbations_in|the
output power are detected.

Addjitional information on the electromagnetic EMISSIONS created by HF SURGICAL EQUIPMENT
may be found in Annex BB.
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Annex BB
(informative)

ELECTROMAGNETIC DISTURBANCES created by HF SURGICAL EQUIPMENT

BB.1 Overview

Medical devices used in surgery are exposed to many sources of ELECTROMAGNETIC
DISTURBANCE (EMD). The most prevalent source is from the HF SURGICAL EQUIPMENT that is
usefl to cut and coagulate tissue. Although there are standards tfor many types of EMD, there
is lfttle information available regarding the ELECTROMAGNETIC DISTURBANCE created byl HF
SUR[GICAL EQUIPMENT.

The| purpose of this annex is to provide medical device MANUFACTURERS with information alout
the |specific types and levels of EMMISIONS generated by HF SURGICAL EQUIPMENT. It also
includes tests which MANUFACTURERS may wish to use in determining~if- their designs |are
resigtant to these type of ELECTROMAGNETIC DISTURBANCE.

BB|{2 Terms and definitions

For|the purposes of this annex, the definitions of terms appédring in small capitals are those
fron this particular standard and the standards listed inc¢clause 1.3 of the general standprd,
plug the following terms and definitions.

NOTE Definitions for ELECTROMAGNETIC DISTURBANCE and EMISSIONS may be found in IEC 60601-1-2.

BB.2.1
E-FIELD
elegtric field present in the far field as induced by the magnetic field from HF SURG|CAL
EQU[PMENT

BB.2.2
H-FIELD
magnetic field induced by the\flow of current from the HF SURGICAL EQUIPMENT

BB|3 Technical information

BB.3.1 General'information about HF SURGICAL EQUIPMENT

Dur|ng surgefry, HF energy may be used for CUTTING tissue or to provide haemostpsis
(COAGULATION). This energy is generated by the HF SURGICAL EQUIPMENT and delivered to|the
surgical site using various sterile ACCESSORIES. The frequency of the HF energy is typlcally
betwse A , 5 , 2
respond to them and thus no nerve or muscle st|mulat|on occurs. All of the surg|cal effect is
due to the current density of the HF energy.

The HF energy may be delivered to the surgical site in one of two ways. The first method is
called MONOPOLAR or unipolar. This means that the surgical effect occurs at a single pole
which is under the surgeon’s control. The energy is generated in the HF SURGICAL EQUIPMENT,
is carried through a cord to an ACCESSORY held by the surgeon, through the PATIENT, is
collected by a large surface area PATIENT return electrode (NEUTRAL ELECTRODE) and is carried
back to the HF SURGICAL EQUIPMENT. It is the current density at the tip of the ACCESSORY ACTIVE
ELECTRODE(S) that causes the localized surgical effect. After entering the PATIENT’S body, the
current disperses, limiting the area of the surgical effect. The large surface area of the
NEUTRAL ELECTRODE is designed to keep the current density low to prevent heating or other
tissue effects. The PATIENT return electrode is the second pole in the circuit. The most
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common MONOPOLAR ACCESSORY is the HF surgical pencil, so named because it resembles a
thick pencil held by the surgeon.

The second method of energy delivery is called BIPOLAR. The surgical ACCESSORY used by the
surgeon has two electrodes, each with a small surface area. The HF energy passes from the
HF surgical unit to one electrode, through the tissue, to the other electrode and back to the HF
surgical unit. The area of the electrodes and the tissue between them is small and so the
current density is high. Thus, the surgical effect occurs only in the tissue grasped between the
electrodes. A NEUTRAL ELECTRODE is not required. The most common BIPOLAR ACCESSORY is HF
surgical forceps.

Modt HF SURGICAL EQUIPMENT allows the user to control the output power as a mean$ of
confrolling the depth and speed of the surgical effect. The output voltage and curpent may
vary depending on the HF SURGICAL MODE, the power setting and the load presented to the HF
SUR[GICAL EQUIPMENT.

Thel| surgical effect of CUTTING is generally achieved using a sine wave with a-voltage between
200 V and 1 200 V. The current density at the tip of the electrode causes heating of|the
contents of cells immediately adjacent to the electrode. The cell conptents turn to steam jand
the [cell wall ruptures. The electrode moves through this steam layetcand very small arcs gass
fromp the electrode tip to the tissue. A pure sine wave cuts with little’ or no haemostasis. If|the
sing wave is interrupted, various levels of haemostasis may(be achieved in addition to|the
CUT[NING action. The greater the CREST FACTOR the greater the haemostasis. Howe)er,
increasing the CREST FACTOR also requires that the peak voltage be increased to achieve|the
same output power. Power levels used in the cut mode-range between 10 W and 300 W.

The| surgical effect of COAGULATION may be achieved using several different methods. A gure
sing wave which is below 200 V will not cut tissue but will desiccate and coagulate tisgue.
Thig waveform does not produce arcs. It _issused for contact COAGULATION in both |the
MONOPOLAR and BIPOLAR modes. When thé’ surgeon needs to coagulate bleeding tissue
without touching it, a high voltage interrupted sinusoidal waveform is generally used. This
waveform may use a voltage between*1 200 V and 4 600 V. Power levels used for|the
MONOPOLAR COAGULATION mode range from 10 W to 120 W. Power levels for the BIPQLAR
COAGULATION mode range from 1 W)to 100 W.

The| worst case EMISSIONS created by HF SURGICAL EQUIPMENT occur during activation of|the
COAGULATION mode at the.maximum power setting while arcing to tissue or metal.

BB.3.2 Types of EMISSIONS created by HF SURGICAL EQUIPMENT
BB.3.2.1 Radiated

Dur|ng surgery, the therapeutic current flows from the HF surgical unit through the ACCESSPRY
cable, through the PATIENT, through an ACCESSORY cable again, and back to the unit. This

circhitmay take on different forms, sizes and arrangements. The current flowing creates both
a rewmwmum_mww = = i ER

SUPPLY CORD used by other equipment. The worst case scenario for E-FIELD coupling is to
have the HF SURGICAL ACCESSORY cables in close proximity and parallel with other ACCESSORY
cables. E-FIELD coupling is also made worse during clinical situations where arcs occur. The
worst case scenario for H-FIELD coupling is to have the HF surgical circuit spread out in a large
circle and other ACCESSORY cables attached to the PATIENT who is within that circle. E-FIELD
coupling typically generates worst case EMISSIONS that are higher in frequency (tens to
hundreds of megahertz) than H-FIELD coupling (tens to hundreds of kilohertz).

BB.3.2.2 Conducted through the mains POWER SUPPLY CORD

Electromagnetic noise conducted through the mains POWER SUPPLY CORD increases during
activation of the HF SURGICAL EQUIPMENT through a combination of internal coupling to the HF
output and high voltage power supplies that are only active during HF output generation.
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BB.3.2.3 Conducted through the PATIENT

The therapeutic current that is applied to the PATIENT to achieve CUTTING and COAGULATION
impresses a voltage on the PATIENT that may be coupled into other equipment. This coupling
may be direct or capacitive. Direct coupling occurs into the inputs of devices that are
measuring PATIENT voltages (e.g. ECG, EEG, EMG, evoked potential monitors). Capacitive
coupling occurs when equipment cables or sensors are in close contact with the PATIENT (e.g.
pulse oximeter probes, invasive blood pressure transducers, temperature probes, camera
systems). A combination of these methods is possible. The value of the voltage impressed on
the PATIENT is highly dependent on the HF SURGICAL MODE used. BIPOLAR modes utilize peak-
to-peak voltages ranging from tens to a few hundred of volts and generate little or no
spafking. CUTTING modes ulllizé peak 10 peak volitages from several hundred to a |few
thoysand volts and generate very small sparks. COAGULATION modes utilize peak .to~peak
voltages from a few thousand up to fourteen thousand volts with large sparks frequebtly bging
des|red. Generally only a fraction of the HF voltage is coupled into other equipment buf for
dev|ces that measure in the millivolt or microvolt range, that can be a problem.

BB.3.3 Measurement techniques

For|the purpose of this annex, the measurements were taken using~techniques intended to
create the worst case values that may be experienced by MEDICAL ELECTRICAL EQUIPMENT
during surgery. The measurements reported below were taken multiple times using all of|the
output modes available and using the maximum output powers(the units were capable of. Four
diffgrent clinical situations were simulated. These situations were: open circuit activafion,
actiyation at the RATED LOAD of the HF SURGICAL EQUIPMENT (the load which produces|the
maximum output power), sparking to metal, and sparking to a saline-soaked spongg¢ to
simplate sparking to tissue.

All ¢f these measurements were repeated multiple times using HF SURGICAL EQUIPMENT from a
varipty of MANUFACTURERS. The resulting data were used to create the worst case valuep of
BB.B.4.4.

BB.3.3.1 E-FIELD measurements

A npn-conductive table 1 m above’a ground plane was used to support the ACCESSORY cables
fronp the HF SURGICAL EQUIPMENT-under test. The measurement techniques found in CISPR 11
werg used. The setup is illustrated in Figure BB.1. The measurements were recorded as peak
or quasi-peak values that.occur between 30 MHz and 1 GHz.
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IEC
Key
@ ACTIVE ACCESSORY

@ Load

@ NE or saline soaked sponge

@ Footswitch

@ HF SURGICAL EQUIPMENT

@ Non-conductive table

@ Antenna — 10 m"distance, vertical polarity

Figure BB.1 — E-FIELD EMISSIONS test setup

BB.3.3.2 H-FIELD. measurements

A npn-conductive table 1 m above a ground plane was used to support the ACCESSORY cables
from the HE'SURGICAL EQUIPMENT unit under test. The setup is illustrated in Figure BB.2.

Thel measurements were recorded as peak or quasi-peak values that occur between 10 kHz

and36-MHH=



https://iecnorm.com/api/?name=4fef7d801106a1fdd25b931171524854

- 82— IEC 60601-2-2:2017 © IEC 2017

(=)

7

IEC
Key

@ ACTIVE ACCESSORY

@ Load

@ NE or saline soaked sponge
@ Footswitch

@ HF SURGICAL EQUIPMENT

@ Non-conductive table

@ Antenna

Cable to measurement equipment
Figure BB.2 — H-FIELD EMISSIONS test setup
BB.3.3.3 Mains'conducted measurements

A npn-conductive table 1 m above a ground plane was used to support the ACCESSORY cables
fronp the"HE SURGICAL EQUIPMENT under test. The setup is illustrated in Figure BB.3.

Th 4 ! ! ! H 1 1 4l 4 1 4 400 H
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and 30 MHz.


https://iecnorm.com/api/?name=4fef7d801106a1fdd25b931171524854

IEC 60601-2-2:2017 © IEC 2017 - 83 -

(¢

IEC
Key
@ ACTIVE ACCESSORY

@ Load

@ NE or saline soaked sponge
@ Footswitch

@ HF SURGICAL EQUIPMENT

@ Non-conductive table

@ Test equipment

Analyzer

Figure BB.3 — Conducted EMISSIONS test setup
BB.3.4 Data summary

BB.3.4.1 E-FIELD EMISSIONS

Thel| greatest values were typically below 50 MHz, with lower energy at higher frequendies.

Arcing increases the energy at all frequencies, with arcing to metal being the worst dase
clinjcal situation.

BB.[3.4:2~ H-FIELD EMISSIONS

The greatest values were typically at the fundamental frequency of the HF SURGICAL
EQUIPMENT, with additional peaks at multiples of the fundamental frequency. Arcing increases
the energy at all frequencies, with arcing to metal being the worst case clinical situation.

BB.3.4.3 Mains conducted EMISSIONS

The greatest values were typically at the fundamental frequency of the HF SURGICAL
EQUIPMENT with additional peaks at multiples of the fundamental frequency. Arcing increases
the energy at all frequencies, with arcing to metal being the worst case clinical situation.

BB.3.4.4 Maximum EMISSION levels of HF SURGICAL EQUIPMENT

The greatest level of EMISSIONS was generated by spark gap units. This type of HF SURGICAL
EQUIPMENT is no longer sold but still found in many hospitals. This type of unit creates the
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worst case EMD environment due to a very high output voltage and the use of a spark gap to
create COAGULATION waveforms. The use of a spark gap tends to generate much higher levels
of EMISSIONS at higher frequencies. The worst case EMISSION values are shown in Table BB.1
and Table BB.2. The E-FIELD measurements were from a distance of 10 m.

Table BB.1 — Worst case EMISSIONS of spark gap type HF SURGICAL EQUIPMENT

EMISSION type

No arcing

Arcing to saline

Arcing to metal

E-FIELD 92 dBpV/m (40 mV/m) 80 dBuV/m (10 mV/m) 95 dBuV/m (56 mV/m)
H-FIELD 96, 47dBuA/m 9947 dBuA/m 96,47 dBuA/m
(67 mA/m) (94 mA/m) (67 mA/m)

Mains conducted

117 dBpV (708 mV)

Not measured

Not measutred

Table BB.2 — Worst case EMISSIONS of non-spark gap (modern) HF SURGICAL EQUIPMENT

EMISSION type

No arcing

Arcing to saline

Arcing to metal

E-FIBLD

78 dBuV/m (8mV/m)

77 dBuV/m (7 mV/m)

83 dBuV/m (14 mV/n})

H-FIgLD

61,47 dBuA/m
(1,1 mA/m)

63,47 dBuA/m
(1,5 mA/mj

62,47 dBpA/m
(1,3 mA/m)

Mains conducted

97 dBpV (71 mV)

Not measured

100 dBpV (100 mV

BB|4 Suggested tests

BB.4.1

MANUFACTURERS to determine if their. products can withstand the EMISSIONS produced b

Thel| following information describes.some ad hoc tests that have been used by equipr;Eent
SUR[GICAL EQUIPMENT. These testslare meant to serve as guides only and may be modi

HF
ied

basgd on how the equipment is\situated with respect to the HF SURGICAL EQUIPMENT. The tests
belgw were designed to simulate the two types of equipment being situated in close proximity
Just as in IEC 60601-1-2, the equipnent

(both the ENCLOSURES and the cables).

MANUFACTURER should define what the acceptable response to this test should be prior to

conflucting it.

BB.4.2

Set|up thelequipment that is to be tested. Wrap the cord of a MONOPOLAR HF SURG|CAL
ACCESSORY around the equipment so that at least two full loops of the cord are presenf as

shown’in-Figure BB.4.
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Figure BB.4 — Unit ad hoc test

ch one end of a cord to the NEUTRAL ELECTRODE connector- of-the HF SURGICAL EQUIPM
the other end to a metal plate. Using the MONOPOLAR HF SURGICAL ACCESSORY, activate
BURGICAL EQUIPMENT in each possible output mode and\arc the ACCESSORY to the m
. For each mode, adjust the HF SURGICAL EQUIPMENT)to the setting which will create
est peak output voltage.

test generates high E-FIELDS and high H:RIELDS with the greatest possible sprea

BB.@4.3

Repeat the test of BB.4.2 with the \MONOPOLAR HF SURGICAL ACCESSORY short circuite
(touching) the metal plate. The, HF SURGICAL EQUIPMENT should be adjusted to obtain
maximum output power for eachroutput mode.

Thig test generates the highest output currents and thus the greatest H-FIELDS. It also cre
high E-FIELDS at the fundamental output frequency.

BB 4.4

Repeat the tfests of BB.4.2 and BB.4.3 with the cord of the MONOPOLAR HF SURG
ACCESSORY.\wrapped around the mains power cord of the unit under test as shown in Fig
BB.p.
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@HF SURGICAL EQUIPMENT
@Unit under test

@Metal plate
@Mains power cord of unit under test

Figure BB.5 — Power cord ad hoc test

BB.4.5

If the equipment has cords that enter the sterile field, couplihg-Can also occur between those
cords and the MONOPOLAR HF SURGICAL ACCESSORY cord. To ‘test for this possibility, repeat|the
tests of BB.4.2 and BB.4.3 with the cord of the MONOPOIAR HF SURGICAL ACCESSORY wrapped
arolind the ACCESSORY cord of the unit under test as_shown in Figure BB.6.

)
7% :

|EC

Key
@HF SURGICAL EQUIPMENT
@Unit under test

@Metal plate
mACCESSORY cord of unit under test

Figure BB.6 — ACCESSORY cord ad hoc test

BB.4.6

Tests to determine the impact of EMISSIONS that are conducted through the PATIENT may vary
widely based on how well coupled the equipment is to the PATIENT. The reader is urged to
consult the particular standard(s) for their type of equipment for additional information. Many
of these particular standards have already included this type of test.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

APPAREILS ELECTROMEDICAUX -

Partie 2-2: Exigences particuliéres pour la sécurité
de base et les performances essentielles des appareils

nlo - a ALLO N a a aVa a¥a o0 ala a - a

d'électrochirurgie a courant haute fréquence
AVANT-PROPOS

a Commission Electrotechnique Internationale (IEC) est une organisation mondiale|,de normalis
gomposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de FIEC). L’'IEC a
dbjet de favoriser la coopération internationale pour toutes les questions de normaliSation dans les dom§
de I'électricité et de I'électronique. A cet effet, 'IEC — entre autres activités Y~ publie des No
imternationales, des Spécifications techniques, des Rapports techniques, des (Specifications accessible
public (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leuryélaboration est confiée 3
domités d'études, aux travaux desquels tout Comité national intéressé pap-lejsujet traité peut participer,
drganisations internationales, gouvernementales et non gouvernementales;-en liaison avec I'lEC, partic
fgalement aux travaux. L'IEC collabore étroitement avec I'Organisation\Internationale de Normalisation (I
selon des conditions fixées par accord entre les deux organisations.

es décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la m¢g
du possible, un accord international sur les sujets étudiés, étant"donné que les Comités nationaux de
intéressés sont représentés dans chaque comité d’études.

es Publications de I'lEC se présentent sous la forme_de recommandations internationales et sont agr

domme telles par les Comités nationaux de I'lEC. Tous. les efforts raisonnables sont entrepris afin que
sfassure de I'exactitude du contenu technique de ses‘publications; I'lEC ne peut pas étre tenue responsab
I'Bventuelle mauvaise utilisation ou interprétation quiren est faite par un quelconque utilisateur final.

Dans le but d'encourager l'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans tou

esure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nation
dt régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationale
regionales correspondantes doivent étre-indiquées en termes clairs dans ces derniéres.

'IEC elle-méme ne fournit aucune ‘attestation de conformité. Des organismes de certification indépend
fournissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux marque
donformité de I'lEC. L’IEC n'est'responsable d'aucun des services effectués par les organismes de certific
indépendants.

ous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabilitéy'ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaireg
andataires, y compris ses experts particuliers et les membres de ses comités d'études et des Con
ationaux de I'lEC,-pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout

dommage de quelque nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les

de justice) et les dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lEC o

tpute autrel Publication de I'lEC, ou au crédit qui lui est accordé.

attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publica
reférencees est obligatoire pour une application correcte de la présente publication.
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I’objet de droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits

de brevets et de ne pas avoir signalé leur existence.

La Norme internationale IEC 60601-2-2 a eté établie par le sous-comité 62D: Appareils
électromédicaux, du comité d’études 62 de I'lEC: Equipements électriques dans la pratique
médicale.

Cette sixieme édition annule et remplace la cinquiéme édition parue en 2009. Cette édition
constitue une révision technique. Cette édition inclut les modifications techniques majeures
suivantes par rapport a I'édition précédente:

des précisions et des ajouts aux termes définis;
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— une séparation supplémentaire des exigences relatives aux appareils d'électrochirurgie a
courant haute fréquence (HF) et aux accessoires d'électrochirurgie a courant haute
fréquence (HF);

— une nouvelle exigence concernant les électrodes neutres adultes devant servir
d'électrodes neutres de surveillance de la qualité du contact;

— de nouvelles exigences relatives aux appareils ayant ou utilisant un mode de courant
élevé.

Le texte de cette norme particuliére est issu des documents suivants:

FDTS Rapport de vote
62D/1427/FDIS 62D/1442/RVD

Le fapport de vote indiqué dans le tableau ci-dessus donne toute information sur [e vote ayant
abopti a I'approbation de cette norme particuliere.

Cetfe publication a été rédigée selon les Directives ISO/IEC, Partie 2.

Dans la présente norme, les caractéres d'imprimerie suivants sont(utilisés:

— exigences et définitions: caractéres romains;
— modalités d'essais: caracteres italiques;

- ndications de nature informative figurant hors des tableaux, comme les notes, les exemples et les référernces:
petits caractéres romains. Le texte normatif a I'intérieur des(tableaux est également en petits caracteéres;

— [TERMES DEFINIS A L’ARTICLE 3 DE LA NORME GENERALE, DANS LA PRESENTE NORME
PARTICULIERE OU COMME NOTES: PETITES MAJUSCULES.

Concernant la structure de la présente norme, le terme

— Kkarticle» désigne l'une des dix-septisections numérotées dans la table des matieres, gvec
outes ses subdivisions (par exemple I’Article 7 inclut les paragraphes 7.1, 7.2, etc.);

™~

— [kparagraphe» désigne une subdivision numérotée d’un article (par exemple 7.1, 7.2 et

/.2.1 sont tous des paragraphes appartenant a I'Article 7).

Dans la présente normeg, les références a des articles sont précédées du mot «Article» guivi
du puméro de l'articleconcerné. Dans la présente norme, les références aux paragraphes
utilisent uniquement je numéro du paragraphe concerné.

Dans la présente norme, la conjonction «ou» est utilisée avec la valeur d'un «ou inclusif».
Aingi, un énoncé est vrai si une combinaison des conditions, quelle qu'elle soit, est vraie.

Les| fofmes verbales utilisées dans la présente norme sont conformes a l'usage donné a
I’ Articte 7T des Ditectives ISOHEC, Partie 2 Pour tes besoins de ta presente norme:

— «devoir» mis au présent de l'indicatif signifie que la satisfaction a une exigence ou a un
essai est obligatoire pour la conformité a la présente norme;

— «il convient» signifie que la satisfaction a une exigence ou a un essai est recommandée
mais n’est pas obligatoire pour la conformité a la présente norme;

— «pouvoiry» mis au présent de l'indicatif est utilisé pour décrire un moyen admissible pour
satisfaire a une exigence ou a un essai.

Lorsqu'un astérisque (*) est utilisé comme premier caractére devant un titre, ou au début d’un
titre d'alinéa ou de tableau, il indique I'existence d'un guide ou d'une justification a consulter a
I’Annexe AA.
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Une liste de toutes les parties de la série IEC 60601, publiées sous le titre général Appareils
électromédicaux, peut étre consultée sur le site web de I'lEC.

Le comité a décidé que le contenu de cette publication ne sera pas modifié avant la date de
stabilité indiquée sur le site web de I'lEC sous "http://webstore.iec.ch" dans les données
relatives a la publication recherchée. A cette date, la publication sera

* reconduite,

* supprimée,

* remplacée par une édition révisée, ou
« Bmendee.
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INTRODUCTION

Les exigences minimales de sécurité spécifiées dans la présente norme particuliére sont
établies comme assurant un degré pratique de sécurité dans le fonctionnement des appareils
d’électrochirurgie a courant HAUTE FREQUENCE.

La présente norme particuliere modifie et compléte I'lEC 60601-1:2005 et son Amendement
1:2012, Appareils électromédicaux — Partie 1: Exigences générales pour la sécurité de base
et les performances essentielles, appelée «norme générale» dans la suite du texte (voir
201.1.4).

Les|exigences sont suivies de spécifications relatives aux essais correspondants.

Ung section «Guide particulier et justifications» comprenant, le cas échéant, ‘des notes
explicatives concernant les exigences les plus importantes, figure en Annexe AA)

Les|articles ou paragraphes comportant des notes explicatives en Annéxe AA sont marqués
d'ur| astérisque ().

Il ept estimé que la connaissance des raisons qui ont conduit-a énoncer ces exigerlces
facilitera non seulement l'application correcte de la norme, mais accélérera en temps Utile
toute révision rendue nécessaire par suite de modification's dans la pratique cliniquel ou
d'éJolutions technologiques. Cependant, cette annexe *ne fait pas partie intégrante |des
exigences du présent document.
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APPAREILS ELECTROMEDICAUX -

Partie 2-2: Exigences particuliéres pour la sécurité
de base et les performances essentielles des appareils
d'électrochirurgie a courant haute fréquence et des accessoires
d'électrochirurgie a courant haute fréquence

2011 Domaine d'application, objet et normes connexes

L’Afticle 1 de la norme générale s’applique avec les exceptions suivantes:

201]1.1 * Domaine d’application

Remplacement:

La présente partie de I'lEC 60601 s’applique a la SECURITE DE-BASE et aux PERFORMANCES
ESSENTIELLES des APPAREILS D’ELECTROCHIRURGIE HF et des ACEESSOIRES D'ELECTROCHIRURGIE
HF définis en 201.3.224 et 201.3.223.

Les|APPAREILS D’ELECTROCHIRURGIE HF dont la PUISSANGE ‘DE SORTIE ASSIGNEE est inférieurg ou
égale a 50 W (destinés, par exemple, a la micro COAGULATION, a I'ophtalmologie ou a l'usiage
dentaire) sont exemptés de certaines exigences/dé la présente norme particuliére. Ces
exemptions sont indiquées dans les exigences correspondantes.

20111.2 Objet

Remplacement:

La présente norme particuliére a*pour objet d’établir des exigences particuliéres relatives @ la
SECURITE DE BASE et aux PERFORMANCES ESSENTIELLES des APPAREILS D’ELECTROCHIRURGIE HF
et des ACCESSOIRES D’ELECFRQCHIRURGIE HF tels qu’ils sont définis en 201.3.224 et 201.3.2P3.

201{1.3 Normes collatérales

Addition:

La présente~tiorme particuliere se référe aux normes collatérales applicables spécifiégs a
I’Arficle 2.de-ta norme générale et en 201.2 de la présente norme particuliére.

L'IEC\60601-1-2:2014 et [I'IEC 60601-1-8:2006 s’appliquent telles que modifiées
respectivement par ['Article 202 et ['Article 208. L'IEC 60601-1-3, T'IEC 60601-1-10 et
I''EC 60601-1-11 ne sont pas applicables. Toutes les autres normes collatérales publiées
dans la série IEC 60601-1 s’appliquent telles qu’elles sont publiées.

201.1.4 Normes particuliéres

Remplacement:

Dans la série IEC 60601, des normes particulieres peuvent modifier, remplacer ou supprimer
des exigences contenues dans la norme générale et dans les normes collatérales en fonction

T La norme générale est I''EC 60601-1:2005/AMD1:2012, Appareils électromédicaux — Partie 1: Exigences

générales pour la sécurité de base et les performances essentielles.
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de ce qui est approprié a I'APPAREIL EM particulier considéré. De plus, ces normes
particulieres peuvent ajouter d’autres exigences de SECURITE DE BASE et de PERFORMANCES
ESSENTIELLES.

Une exigence d’'une norme particuliére prévaut sur l'exigence correspondante de la norme
générale.

Par souci de concision, I'lEC 60601-1 est désignée dans la présente norme particuliere par le
terme «norme générale». Les normes collatérales sont désignées par leur numéro de
document.

La r|1umérotation des articles et paragraphes de la présente norme particulieére correspord a
celle de la norme générale avec le préfixe «201» (par exemple, 201.1 dans la présente’nofme
aborde le contenu de I'Article 1 de la norme générale) ou de la norme collatérale applicable
aveg le préfixe «20x», ou x est (sont) le(s) dernier(s) chiffre(s) du numéro de decument dE la
norme collatérale (par exemple, 202.4 dans la présente norme particuliere aborde le confenu
de ]T’Article 4 de la norme collatérale IEC 60601-1-2, 203.4 dans la présente nofrme
parficuliere aborde le contenu de I’Article 4 de la norme collatérale IEC 60601-1-3, etc.). |Les
modifications apportées au texte de la norme générale sont spécifi€es par l'utilisation [des
termpes suivants:

«Rgmplacement» signifie que I'article ou le paragraphe de la horme générale ou de la nofme
collatérale applicable est remplacé complétement par \e/texte de la présente nofrme
parficuliére.

«Aadition» signifie que le texte de la présente noerme particuliere est complémentaire [aux
exigences de la norme générale ou de la norme collatérale applicable.

collatérale applicable est modifié comme indiqué par le texte de la présente nofme

«Amendement» signifie que I'article ou le_pabagraphe de la norme générale ou de la nofme
I
parficuliére.

Les|paragraphes, figures ou tableaux qui viennent s'ajouter a ceux de la norme générale gont
nunjérotés a partir de 201.101sToutefois, comme les définitions dans la norme générale sont
nunjérotées de 3.1 a 3.147..Jes définitions complémentaires dans la présente norme sont
nunjérotées a partir de 204.8.201. Les annexes complémentaires sont référencées AA, |BB,
etc.| et les points complémentaires aa), bb), etc.

Les|paragraphes, les figures ou tableaux qui sont ajoutés a ceux d’'une norme collatérale $ont
numérotés a partir-de 20x, ou «x» est le numéro de la norme collatérale, par exemple 202
pour I'lEC 60601-1-2, 203 pour I'lEC 60601-1-3, etc.

L’eqpression «le présent document» est utilisée pour faire référence a la norme généralg, a
toute. norme collatérale applicable et a la présente norme particuliére, prises comme un t0||4t.

Lorsque la présente norme particuliere ne comprend pas d’article ou de paragraphe
correspondant, l'article ou le paragraphe de la norme générale ou de la norme collatérale
applicable, qui peut étre sans objet, s’applique sans modification. Lorsqu’il est demandé
qu’une partie quelconque de la norme générale ou de la norme collatérale applicable, bien
que pertinente, ne s’applique pas, cela est expressément mentionné dans la présente norme
particuliére.

201.2 Reéférences normatives

NOTE Une liste de références informatives est donnée dans la bibliographie commencant a la page 183.

L’Article 2 de la norme générale s’applique avec les exceptions suivantes:
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Remplacement:

IEC 60601-1-2:2014, Appareils électromédicaux — Partie 1-2: Exigences générales pour la
sécurité de base et les performances essentielles — Norme collatérale: Perturbations
électromagnétiques — Exigences et essais

IEC 60601-1-8:2006, Appareils électromédicaux — Partie 1-8: Exigences générales pour la
sécurité de base et les performances essentielles — Norme collatérale: Exigences générales,
essais et guide pour les systémes d’alarme des appareils et des systéemes électromédicaux

Addition:

CISPR 11:2015, Appareils industriels, scientifiques et médicaux — Caractéristiques| de
perfurbations radioélectriques — Limites et méthodes de mesure

IEC|61000-4-3:2006, Compatibilité électromagnétique (CEM) — Partie 4-3, Techniques d'essai
et de mesure — Essai d'immunité aux champs électromagnétiques rayonnés aux fréquerices
radioélectriques

IEC|61000-4-6:2013, Compatibilité électromagnétique (CEM) — Rartie 4-6: Techniques d'essai
et |de mesure — Immunité aux perturbations conduites,, induites par les champs
radioélectriques

201.3 Termes et définitions

Pour les besoins du présent document, les termes et les définitions de I''EC 60601-1 ginsi
quelles suivants, s'appliquent.

L'ISO et I'IEC tiennent a jour des bases de données terminologiques destinées a étre utiligées
en normalisation, consultables aux adresses suivantes:

e |EC Electropedia: disponible a("fadresse http://www.electropedia.org/

e |SO Online browsing platform: disponible a I'adresse http://www.iso.org/obp

Remplacer la NOTE 1 par la“suivante:

NOTE 1 Les termes_«tension» et «courant» utilisés dans le présent document désignent, sauf indichtion
contfaire, des valeurs efficaces des tensions ou courants alternatifs, continus ou complexes moyennés sur 1 s|

Addition:

201}3.201

. SFROCHIRUE = : 2 'ORER R ire un
effet par conduction électrique a c6té de I'ELECTRODE ACTIVE au niveau du site prévu sur le
PATIENT, comprenant généralement un PORTE-ELECTRODES ACTIVES, un CABLE ACTIF, un
CONNECTEUR ACTIF et une ELECTRODE ACTIVE

201.3.202

CONNECTEUR ACTIF

partie d'un ACCESSOIRE ACTIF destinée au raccordement a une BORNE DE SORTIE ACTIVE qui
peut comporter des bornes supplémentaires pour la connexion d'un INTERRUPTEUR MANUEL a
un CAPTEUR A INTERRUPTEUR
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201.3.203

ELECTRODE ACTIVE
partie d'un ACCESSOIRE ACTIF qui va du PORTE-ELECTRODES ACTIVES au site chirurgical et qui
est destinée a faire passer du courant HF dans du tissu biologique

201.3.204

ISOLATION DE L’ELECTRODE ACTIVE
matériel d'isolation électrique FIXE & une partie d’'une ELECTRODE ACTIVE destiné a prévenir
d'éventuelles blessures au tissu du PATIENT ou a I'OPERATEUR

295060
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201
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201(3-265
POjle-ELECTRODES ACTIVES

ie d'un ACCESSOIRE ACTIF destinée a étre tenue par I'OPERATEUR

3.206

NE DE SORTIE ACTIVE

ie d'un APPAREIL D'ELECTROCHIRURGIE HF ou de I'APPAREIL ASSOCIE destinée a
hectée a un ACCESSOIRE ACTIF et a lui fournir du courant HF

1 a l'article:  Un CONNECTEUR ACTIF est un connecteur qui se branche dans une)BORNE DE SORTIE ACTIVE.

2 a l'article: Voir la Figure AA.1.

3.207

PAREIL ASSOCIE

\REIL ELECTROMEDICAL autre que les APPAREILSSD’ELECTROCHIRURGIE HF qui peut
triquement raccordé au circuit PATIENT

3.208

OLAIRE

hode d'application d'un courant HF a_uno PATIENT entre deux ELECTRODES ACTIVES ou
5 recourir a une ELECTRODE NEUTRE-faccordée séparément (ou recourir a l'utilisation d
hcité par rapport a la terre du_¢orps du PATIENT) qui implique un effet dans le t
bgique se trouvant prés d'une ou plusieurs ELECTRODES ACTIVES

que des appareils qui alimenhtent des groupes d'ELECTRODES ACTIVES lorsque la source et le retour de co
buvent avoir un nombre différent d'électrodes.

2 a l'article: Voir la"Rjgure AA.1 et la Figure AA.3.

3.209

ESSOIRE BIBOLAIRE

FSSOIRE/ACGTIF comprenant deux ou plus de deux ELECTRODES ACTIVES placées su
ne support et fabriquées de telle sorte que, lorsqu’elles sont mises sous tension
fant'HF passe principalement entre elles

Btre

etre

Dlus
e la
ssu

1 a l'article: La méthode BIPOLAIRE comprend des appareils qui alimentent des paires d'ELECTRODES ACTIVES

irant

r le
, le

201

.3.210

COAGULATION
utilisation d'un courant HF afin d'induire un effet thermique, par exemple pour contréler ou
empécher les saignements, induire une destruction de tissu biologique ou induire une
réduction de tissu biologique

Note

Note

1 a l'article: La COAGULATION peut prendre la forme d'une COAGULATION par contact ou sans contact.

2 a l'article: La FULGURATION, la dessiccation, la COAGULATION par étincelage, la COAGULATION forcé

e, la

COAGULATION «swift», la COAGULATION «soft» et la COAGULATION au faisceau argon (plasma) sont tous des types de
COAGULATION.


https://iecnorm.com/api/?name=4fef7d801106a1fdd25b931171524854

-102 - IEC 60601-2-2:2017 © IEC 2017

201.3.211

DISPOSITIF DE SURVEILLANCE DE LA QUALITE DU CONTACT

cam

circuit dans un APPAREIL D'ELECTROCHIRURGIE HF ou un APPAREIL ASSOCIE destiné a étre
raccordé a une ELECTRODE NEUTRE DE SURVEILLANCE et qui déclenche une alarme si le contact
de I'ELECTRODE NEUTRE avec le PATIENT devient insuffisant

Note 1 a l'article: Un DISPOSITIF DE SURVEILLANCE DE LA QUALITE DU CONTACT n'est fonctionnel que lorsqu'il est
utilisé avec une ELECTRODE NEUTRE DE SURVEILLANCE.

Note 2 a l'article: L'abréviation «CQM» est dérivée du terme anglais développé correspondant «contact quality
mon tor

201(3.212

DISROSITIF DE SURVEILLANCE DE CONTINUITE
circpit d'un APPAREIL D’ELECTROCHIRURGIE HF ou d'un APPAREIL ASSOCIE destiné a étre raccordé
a une ELECTRODE NEUTRE et générant une alarme en cas de discontinuité électrique dang le
cable de 'ELECTRODE NEUTRE Ou ses connexions

20113.213

*FACTEUR DE CRETE
valdur adimensionnelle égale a la tension de créte de sortie diyisée par la tension efficace,
telle que mesurée a la sortie de I’APPAREIL D’ELECTROCHIRURGIE-HF-€n circuit ouvert

Note] 1 a I'article: L'Annexe AA donne des informations spécifiques cancernant la maniére correcte d'effectudr les
mesjirages nécessaires au calcul de cette valeur.

20113.214
*INQISION

division des tissus biologiques due au passage,d’'un COURANT A HAUTE FREQUENCE de fprte
dengité dans la (les) ELECTRODES ACTIVES

20113.215

*CIRCUIT PATIENT REFERENCE A LA TERRE
circhit PATIENT qui comprend des composants, tels que des condensateurs, destinés a foyrnir
aux|courants HF un chemin a faibleximpédance vers la terre

201(3.216

INTERRUPTEUR MANUEL
disgositif généralementicompris avec un ACCESSOIRE ACTIF et qui, lorsqu'il est manipulé|par
I'OPERATEUR, permetide générer la sortie HF et, lorsqu'il est libéré, désactive la sortie HF

Notel 1 a l'articlery) ‘Les exigences applicables a des interrupteurs similaires destinés a des fonctions autres| que
I'activation de JaSortie HF sont actuellement a I'étude.

20113.247
*FULGURATION
utilisation—de—courant HFafin—de—produire—un—effet sur une—surface—detissu—parteHiais
d'étincelles électriques produites par une ELECTRODE ACTIVE qui n'est pas en contact physique
avec le tissu

201.3.218

*FACTEUR D'ECHAUFFEMENT

valeur égale a /2 x t ou / est le courant MONOPOLAIRE en ampéres et t est la durée du flux de
courantens

Note 1 a l'article: Le FACTEUR D'ECHAUFFEMENT est exprimé en AZs (ampéres carrés secondes).

Note 2 a I'article: Pour de plus amples informations, voir 201.15.101.5 a I'Annexe AA.
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201.3.219

*MODE DE COURANT ELEVE

mode de sortie MONOPOLAIRE dont I'UTILISATION PREVUE (COURANT MAXIMAL DE SORTIE et CYCLE
D'UTILISATION maximal) donne lieu @ un FACTEUR D'ECHAUFFEMENT supérieur a 30 A2s au cours
d'une période quelconque de 60 s

201.3.220

*HAUTE FREQUENCE

HF

fréquences inférieures a 5 MHz et généralement supérieures a 200 kHz

201]3.221

CIRQUIT PATIENT ISOLE HF
CIRGUIT PATIENT HF ne comportant aucun composant destiné a fournir aux courants HH un
chemin de faible impédance vers la terre

20113.222
CIRGUIT PATIENT HF
tout] circuit électrique contenant une ou plusieurs CONNEXIONS PATIENT, y compris toutes|

es

parfies conductrices des circuits de I'APPAREIL D'ELECTROCHIRURGIE HFyet de |'APPAREIL ASSQCIE
par [lesquels le courant HF est destiné a passer entre I'APPAREIL EM-€t le PATIENT en CONDITION
NORMALE ou en CONDITION DE PREMIER DEFAUT

20113.223

ACCESSOIRE D’ELECTROCHIRURGIE HF
ACCESSOIRE destiné a conduire, compléter ou surveiller I'énergie HF appliquée au PATIENT|par
I'APPAREIL D’ELECTROCHIRURGIE HF

Notel 1 a l'article: Les ACCESSOIRES D’ELECTROCHIRURGIE'HF comprennent les ACCESSOIRES ACTIFS, y comprif les
cabl¢s et les connecteurs de raccordement aux APPAREILS D’ELECTROCHIRURGIE HF et aux ELECTRODES NEU[TRES
ainsil que les autres APPAREILS ASSOCIES destinés a ‘étre connectés au circuit PATIENT d'électrochirurgie HF. Voir la
Figufe AA.1.

Notel2 a I'article: Les ACCESSOIRES utiliséstavec des APPAREILS D’ELECTROCHIRURGIE HF ne sont pas tous| des
ACCHSSOIRES D'ELECTROCHIRURGIE HF.

20113.224

APPAREIL D’ELECTROCHIRURGIE HF
APPAREIL ELECTROMEDICAL qui génére des courants a HAUTE FREQUENCE destiné a des tadhes
chirprgicales, telles gue*l'INCISION ou la COAGULATION de tissus biologiques, au moyen de|ces
coufants a HAUTE FREQUENCE

Note]1 a l'articlel_“\Les APPAREILS D’ELECTROCHIRURGIE HF sont également appelés appareils de diathdrmie
élecfrique, appareils d’électrochirurgie, générateurs électrochirurgicaux, générateurs RF ou générateurs HF.

Note]2 & l'article: Une pédale est un exemple d'ACCESSOIRE associé qui fait partie de I'APPAREIL
D’'ELECTROCHIRURGIE HF. Voir la Figure AA.1.

201.3.225

*MODE ELECTROCHIRURGICAL HF

une des caractéristiques de sortie HF sélectionnable par I'OPERATEUR et destinée a fournir un
effet spécifigue au niveau d'un ACCESSOIRE ACTIF connecté, tel qu'une INCISION, une
COAGULATION et des actions similaires

Note 1 a l'article: Chaque MODE ELECTROCHIRURGICAL HF disponible peut étre fourni par une commande de sortie
réglable par I'OPERATEUR pour obtenir l'intensité ou la vitesse souhaitée de I'effet.

201.3.226

*COURANT MAXIMAL DE SORTIE

pour chaque MODE ELECTROCHIRURGICAL HF disponible, I'amplitude du COURANT MAXIMAL DE
SORTIE HF possible pendant I'UTILISATION PREVUE
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201.3.227

*TENSION MAXIMALE DE SORTIE

pour chaque MODE ELECTROCHIRURGICAL HF disponible, I'amplitude de la TENSION MAXIMALE DE
SORTIE HF de créte possible apparaissant entre les connexions du circuit PATIENT

201.3.228

*ELECTRODE NEUTRE DE SURVEILLANCE

ELECTRODE NEUTRE destinée a étre utilisée avec un DISPOSITIF DE SURVEILLANCE DE LA QUALITE
DU CONTACT

une
ELECTRODE ACTIVE et de retour dudit courant par une ELECTRODE NEUTRE conne¢tée
sépprément (ou par la capacité du corps du PATIENT par rapport a la terre) dans laquellg un
effef est prévu uniquement dans le tissu au niveau ou a proximité de FELECTRODE ACTIVE

Notel 1 a 'article: Voir les Figures AA.1 et AA.2.

20113.230

ELECTRODE NEUTRE
NE
éledtrode destinée a fournir un chemin de retour éleettique pour I'application MONOPOLAIRE de
coufant a HAUTE FREQUENCE d’une densité suffisamment faible dans le tissu du PATIENT pour
éviter certains effets tels qu'un échauffement excessif ou des brilures indésirables

Note]1 a [Il'article: L’ELECTRODE NEUTRE est .@galement appelée plaque, électrode plaque, tarmpon
élecfrochirurgical, électrode passive, électrode de référence ou électrode de dispersion.

Note]2 a Il'article: Pour maintenir une densité/de courant suffisamment faible pour empécher les échauffenfents
indésgirables, la surface de I'ELECTRODE NEUTRE ‘doit étre suffisamment grande.

Note| 3 a l'article: Une ELECTRODE NEUTRE est généralement en contact avec le PATIENT a un emplacement séparé
de I'ELECTRODE ACTIVE MONOPOLAIRE.

Note|4 a I'article: Voir les Figures’/AA.1 et AA.2.
Note| 5 a I'article: L'abréwviation «NE» est dérivée du terme anglais développé correspondant «neutral electrode».

201(3.231.1

TENBION ASSIGNEE D'ACCESSOIRE
<AC[CESSOIRE~D’ELECTROCHIRURGIE HF MONOPOLAIRE> tension de sortie HF maximale de cféte
qui peut étre-appliquée par rapport a une ELECTRODE NEUTRE raccordée au PATIENT

201}3.231.2

TENSION ASSIGNEE D'ACCESSOIRE
<ACCESSOIRE D’ELECTROCHIRURGIE HF BIPOLAIRE> tension de sortie HF maximale de créte qui
peut étre appliquée dans des paires de polarités opposées

201.3.232

CHARGE ASSIGNEE

valeur de la résistance de charge non réactive qui, une fois raccordée, donne lieu a la
puissance de sortie HF maximale de chaque MODE ELECTROCHIRURGICAL HF de |'APPAREIL
D’ELECTROCHIRURGIE HF
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201.3.233

PUISSANCE DE SORTIE ASSIGNEE

pour chaque MODE ELECTROCHIRURGICAL HF réglé a la valeur de sortie maximale, puissance en
watts produite lorsque toutes les BORNES DE SORTIE ACTIVES qui peuvent étre activées
simultanément sont raccordées a leurs CHARGES ASSIGNEES respectives

201.3.234

CAPTEUR A INTERRUPTEUR
partie d'un APPAREIL D’ELECTROCHIRURGIE HF ou de I'APPAREIL ASSOCIE qui commande
I'activation de la sortie HF en réponse a l'actionnement d'un INTERRUPTEUR MANUEL ou d'une
pédale connecté(e)

20114 Exigences générales

L'Arnticle 4 de la norme générale s’applique avec les exceptions suivantes:
Paragraphes complémentaires:

201(4.1.101 * Conditions supplémentaires d'application

La gconformité des APPAREILS D’ELECTROCHIRURGIE HF au présent’document et la conformité
des| ACCESSOIRES D’ELECTROCHIRURGIE HF au présent document doivent étre indépendantes
I'ung de l'autre sauf lorsqu'elles sont spécifiquement exigéesvpar les essais de conformit¢ ou
par [le FABRICANT.

201/4.2.3.101 * Evaluation du RISQUE
Les| FABRICANTS doivent inclure, dans leur ANALYSE DU RISQUE, la probabilité pour leurs
APPRAREILS D’ELECTROCHIRURGIE HF et/ou ACCESSOIRES D’ELECTROCHIRURGIE HF d’étre utilisé$ en

MOOE DE COURANT ELEVE et I'impact que celaprésenterait sur I’échauffement sous 'ELECTRIODE
NEU[TRE (par exemple, voir 201.7.9.2.2.104 f)).

201{4.3 * PERFORMANCE ESSENTIELLE

Adalition:

Les|exigences énumeéreées. au troisieme tiret de 201.8.4.101 et en 201.12.4.101 doivent gtre
définies comme des exigences de PERFORMANCES ESSENTIELLES.

NOTE 101 Se reporter.a I’Annexe AA.

201|4.7 CONDITION DE PREMIER DEFAUT pour APPAREILS EM

Parpgraphe complémentaire:

201.2.7.T0T Conditions specifiques de premier defaut

Dans le présent document, les conditions de premier défaut suivantes font I'objet d'exigences
et d'essais spécifiques:

a) défaillance du DISPOSITIF DE SURVEILLANCE DE CONTINUITE ou du DISPOSITIF DE SURVEILLANCE
DE LA QUALITE DU CONTACT qui pourrait donner lieu a un RISQUE inacceptable (voir
201.8.4.101);

b) un défaut du circuit de commutation des sorties donnant lieu @ un COURANT DE FUITE basse
fréquence du PATIENT excessif (voir 201.8.10.4.101.1);

c) tout défaut qui donne lieu @ une mise sous tension involontaire du circuit PATIENT (voir
201.12.4.2.101);
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d) tout défaut qui donne lieu a une augmentation significative de la puissance de sortie par
rapport au réglage correspondant (voir 201.12.4.4.101).

201.4.11 Puissance absorbée
Remplacement du premier tiret dans les essais de conformité:

— Les APPAREILS D’ELECTROCHIRURGIE HF doivent étre utilisés en mode de sortie et avec
la charge qui génére le courant d'entrée le plus élevé en régime établi. Le courant
d'entrée est mesuré et comparé aux marquages et au contenu de la description
technique.

2015 Exigences générales relatives aux essais des APPAREILS EM

L'Anticle 5 de la norme générale s’applique avec les exceptions suivantes:

201|5.4 * Autres conditions
Addition:

Une attention toute particuliére doit étre accordée a I'exactitudéet a la sécurité pendant
le mesurage de la sortie HF. Voir I'Annexe AA qui constitue umguide a cet effet.

aa

~

201.6 Classification des APPAREILS EM et des SYSTEMES EM

L’Arfticle 6 de la norme générale s’applique.

201[7 Identification, marquage et documentation des APPAREILS EM
L'Anticle 7 de la norme générale s’applique.avec les exceptions suivantes:

201]7.2.8.2 Autres sources de puissance

Améndement:

Le paragraphe 7.2.8.2 de la_horme générale ne s’applique pas aux BORNES DE SORTIE ACT|VES
Oou gux bornes des ELEGTRODES NEUTRES.

201(7.2.10 PARTIES APPLIQUEES

Adalition:

Les|symboles correspondants exigés pour le marquage des PARTIES APPLIQUEES PROTEQEES

CONTRFE LES CHOCS DE DEFIBRILLATION doivent étre apposés sur le panneau avant, mais ne sont
pas nvigée surles PARTIES APPLIQUEES

Les connexions a I'APPAREIL D’ELECTROCHIRURGIE HF et a I'APPAREIL ASSOCIE pour le
raccordement des conducteurs des ELECTRODES NEUTRES doivent étre marquées des
symboles donnés en Figures 201.101 et 201.102 comme suit:

T

IEC

Figure 201.101 — Symbole utilisé avec un CIRCUIT PATIENT REFERENCE A LA TERRE
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F

IEC

Figure 201.102 — Symbole utilisé avec un CIRCUIT PATIENT ISOLE HF

Paragraphe complémentaire:

201

.7.2.10.101 * ACCESSOIRES D'ELECTROCHIRURGIE HF

L'af]
I'ex
mér
GES|

201
Ada

La

ass
doit
exa

Le
puis
ACC

NOT
201

Ren

fichage du marquage TYPE BF ou TYPE CF sur les ACCESSOIRES D’ELECTROCHIRURGIE\H
ception des APPAREILS HF ASSOCIES) ne doit pas étre exigé sur les ACCESSOIRES
nes, sur les DOCUMENTS D'ACCOMPAGNEMENT ou sur I'emballage, sauf lorsqu'un, D@SSIE
TION DES RISQUES identifie un RISQUE inacceptable associé a cette exclusion.

7.4.2 * Dispositifs de commande
ition:
commande de la puissance de sortie doit comporter une~échelle et/ou un indica

(a
ux-
DE

eur

Dcié, marqués en unités relatives de puissance de sortie HAUTE'FREQUENCE. L’indication ne

pas étre marquée en watts a moins que la puissance indiquée ne soit délivrée avec

ctitude de + 20 % de la plage totale des résistances de.charge spécifiée en 201.7.9.3.1.

chiffre «0O» ne doit pas étre utilisé, sauf si, pour la position correspondante, auc
sance de sortie HF de plus de 10 mW n’est{délivrée d’une ELECTRODE ACTIVE ou
FSSOIRE BIPOLAIRE.

. L’essai de conformité est I'application de 204¢4271.102.
7.8.1 * Couleurs des voyants lumineux

hplacer le Tableau 2 de la norme générale par le Tableau 201.101 suivant:

Tableau 201.101 — Couleurs des voyants lumineux et leur signification pour les
APPAREILS D’ELECTROCHIRURGIE HF

Couleur Signification
Rouge Avertissement — réponse immédiate de 'OPERATEUR exigée, par
exemple, défaut dans le circuit PATIENT
Jaunhe mode d’INCISION
Bleu mode de COAGULATION
Vert Prét a I'emploi

une

une
d'un

201

Toute autre couleur | Signification autre que rouge, jaune, bleu ou vert

.7.8.2 * Couleurs des organes de commande

Addition:

Les commandes de manceuvre, les bornes de sortie, les voyants lumineux, les pédales (voir
201.12.2) et les boutons-poussoirs d'INTERRUPTEURS MANUELS (voir 201.12.2) associés a un
MODE ELECTROCHIRURGICAL HF particulier doivent étre identifiés par une couleur conforme
unique qui n'est pas contraire a celle donnée dans le Tableau 201.101.

La conformité est vérifiée par examen.


https://iecnorm.com/api/?name=4fef7d801106a1fdd25b931171524854

- 108 - IEC 60601-2-2:2017 © IEC 2017

201.7.9.2.2 Avertissement et consignes de sécurité

Paragraphe complémentaire:

201.7.9.2.2.101 Informations complémentaires dans les instructions d’utilisation

a) * Consignes pour l'application des APPAREILS D’ELECTROCHIRURGIE HF. Ces consignes
doivent attirer I'attention de 'OPERATEUR sur certaines précautions indispensables pour
diminuer le RISQUE de bralures accidentelles. Le cas échéant, des recommandations
doivent notamment porter sur les points ci-apreés:

1)

Il convient de relier toute la surface de I'ELECTRODE NEUTRE de fagon fiable a une

B)

)

()

)

partie du corps du PATIENT correctement préparée et appropriée définie paf le
FABRICANT.

Il convient que le PATIENT ne soit pas en contact avec des parties métalliques m|ses
a la terre ou présentant par rapport a la terre une capacité appréciable I(par exemple
supports de table d’opération, etc.).

Il convient d'éviter le contact peau contre peau (par exemple entré les bras 4t le
corps du PATIENT), par exemple, par l'interposition de gaze séche!

Si des APPAREILS D’ELECTROCHIRURGIE HF et des appareils de surveillgnce
physiologique sont utilisés simultanément sur le méme PATIENT, il convient de placer
les électrodes de surveillance aussi loin que‘Opossible des électrddes
d'électrochirurgie. Les électrodes aiguilles de'\_surveillance ne sont [pas
recommandées.

Dans tous les cas, les systémes de surveillance comportant des dispositifs| de
limitation des courants HAUTE FREQUENCE sontecommandés.

Il convient de placer les conducteurs PATIENTs de fagon a éviter le contact aveg le
PATIENT ou avec d’autres conducteurs.

Il convient de placer les ELECTRODES, ACTIVES non utilisées temporairement dang un
emplacement isolé du PATIENT.

Au cours d'opérations chirurgicales ou le courant HF pourrait circuler a travers |des
parties du corps de section.xelativement faible, 'utilisation de techniques BIPOLAIRES
peut étre souhaitable pourg¢viter dendommager des tissus de maniére indésirable.

Il convient que la puissance de sortie sélectionnée soit la plus faible possible pour le
BUT RECHERCHE. Gertains appareils ou ACCESSOIRES peuvent présenter un RISQUE
inacceptable a .de’ faibles réglages de la puissance. Par exemple, poul la
COAGULATION au. faisceau argon, il y a augmentation du RISQUE d'embolie gazeusg s'il
n'y a pas Suffisamment de puissance HF pour produire rapidement une escarre
imperméable sur le tissu cible.

Une puissance de sortie apparemment faible ou une défaillance de I'’APPAREIL
D'’ELECTROCHIRURGIE HF aux réglages de fonctionnement normaux peut indiquer june
application défectueuse de I'ELECTRODE NEUTRE ou un mauvais contact dans [ses
connexions. Dans ce cas, il convient de vérifier la mise en place de I'ELECTRDDE
NEUTRE et de ses connexions avant de sélectionner une puissance de sortie plus

9)

clevee:
Il convient d’éviter toute utilisation d’anesthésiques inflammables ou de gaz oxydants

tels que I'oxyde nitreux (N,O) et I'oxygéne lors d’'une opération chirurgicale sur le
thorax ou la téte, a moins que ces agents ne soient évacués par aspiration.

Il convient dans toute la mesure du possible d’utiliser des agents non inflammables
pour le nettoyage et la désinfection.

Il convient de laisser évaporer les agents inflammables utilisés pour le nettoyage ou
la désinfection, ou comme solvants de produits adhésifs, avant application de la
chirurgie HF. Il y a RISQUE d’accumulation de solutions inflammables sous le PATIENT
ou dans les dépressions ou cavités de son corps telles que le nombril ou le vagin. Il
convient d'éliminer tout fluide accumulé dans ces zones avant utilisation de
I'APPAREIL D’ELECTROCHIRURGIE HF. Il convient de préter une attention toute
particuliere au DANGER présenté par l'inflammation des gaz endogénes. Certains
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b)

d)

e)

f)

matériaux, comme le coton ou la gaze, peuvent, lorsqu’ils sont saturés d’oxygéne,
étre inflammables par les étincelles produites en UTILISATION NORMALE des APPAREILS
D’ELECTROCHIRURGIE HF.

10) Pour les PATIENTS avec des implants électriquement conducteurs, la concentration ou
la redirection de courants HF peut engendrer un DANGER. En cas de doute, il convient
d'avoir recours a des conseils avisés.

11) Pour les APPAREILS D’ELECTROCHIRURGIE HF disposant d'un mode de fonctionnement
comme décrit en 201.12.2 ¢) 2), un avertissement est exigé concernant le fait que la
puissance de sortie de toute ELECTRODE ACTIVE peut changer en cours d’utilisation.

Un avertissement précisant que linterférence produite par le fonctionnement d’un

APPAREIL D ELECTROCHIRURGIE HF peut avoir une iniluence nefaste sur le fonctionnement

H’autres appareils électroniques. Pour les PATIENTS avec des stimulateurs cardiagues ou

H’autres implants actifs, les interférences qui peuvent exister avec I'action de/Kimplant

beuvent engendrer un DANGER ou peuvent endommager I'implant actif. En cas’'de doute, il

convient de faire appel a des conseils compétents.

[ Pour les APPAREILS D’ELECTROCHIRURGIE HF, la TENSION MAXIMALE DE S@RME pour chaque
MODE ELECTROCHIRURGICAL HF ainsi que les instructions relatives a das TENSION ASSIGNEE
D'ACCESSOIRE comme indiqué ci-apreés:

1) Lorsque la TENSION MAXIMALE DE SORTIE (U,,,4) est inférieure ou égale a 160DV,
fournir des instructions indiquant qu’il convient de sélectionner I'APPAREIL ASSOCIE et
les ACCESSOIRES ACTIFS ayant une TENSION ASSIGNEE D'ACCESSOIRE supérieure ou égale
a la TENSION MAXIMALE DE SORTIE.

D) Lorsque la TENSION MAXIMALE DE SORTIE (U,5,) €st supérieure a 1600V, calculdr la
variable y en utilisant la formule suivante:

 Umax= 400 [V]
~ SB00 [V]

Utiliser le chiffre 6 ou la valeur de Ila, variable y, selon que l'une ou l'autre de |ces
valeurs est la plus faible. Si le résultat est inférieur ou égal au FACTEUR DE CRETE pour
le MODE ELECTROCHIRURGICAL HF.goncerné, fournir alors des instructions indiquant qu’il
convient de sélectionner I'APPAREIL ASSOCIE et les ACCESSOIRES ACTIFS ayant [une
TENSION ASSIGNEE D'ACCESSQIRE supérieure ou é€gale a la TENSION MAXIMALE DE SORTIE.

B) Lorsque la TENSION MAXIMALE DE SORTIE (U, ,x) €St supérieure a 1 600 V, et le FACTEUR
DE CRETE est inférieur'a’la variable y calculée ci-dessus, un avertissement doit gtre
prévu indiquant que\tout APPAREIL ASSOCIE et tous les ACCESSOIRES ACTIFS utilisés gvec
un tel mode ou réglage doivent avoir les caractéristiques assignées pour résister p la
combinaison déila tension réelle et du FACTEUR DE CRETE.

Lorsque la(TENSION MAXIMALE DE SORTIE varie en fonction du réglage de la sortie, |ces
informations doivent étre présentées sous forme de diagramme en fonction du réglage
de la _sortie.

Jn avertissement précisant que la défaillance de I’APPAREIL D’ELECTROCHIRURGIE HF peut
entrainer une augmentation involontaire de la puissance de sortie.

F \Une déclaration de compatibilité avec des ELECTRODES NEUTRES DE SURVEILLANCE
spécifiques.

Un avertissement selon lequel, a moins d'utiliser une ELECTRODE NEUTRE DE SURVEILLANCE
compatible avec un DISPOSITIF DE SURVEILLANCE DE LA QUALITE DU CONTACT, il n'y aura pas
d'alarme sonore en cas de perte du contact de sécurité entre I'ELECTRODE NEUTRE et le
PATIENT.

NOTE 1 Cette exigence ne s’applique pas aux APPAREILS D’ELECTROCHIRURGIE HF ne comportant qu’une sortie
BIPOLAIRE.

NOTE 2 Cette exigence ne s’applique pas aux APPAREILS D’ELECTROCHIRURGIE HF destinés a étre utilisés sans
ELECTRODE NEUTRE. (Voir 201.15.101).

Lorsque la température sous 'ELECTRODE NEUTRE, au cours d’'une UTILISATION NORMALE ou
prévue, peut donner lieu a une température dépassant les limites énumérées en 11.1.2.2
de la norme générale ou en 201.15.101.5 du présent document, des instructions,
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avertissements et mises en garde en vue de I'utilisation appropriée de 'ELECTRODE NEUTRE
doivent étre fournis.

g) * Un avertissement abordant les RISQUES résultant de la stimulation neuromusculaire
pouvant avoir lieu en particulier avec des modes produisant des arcs électriques entre
’ELECTRODE ACTIVE et le tissu.

h) * Pour les APPAREILS D’ELECTROCHIRURGIE HF pouvant étre mis sous tension sans activation
continue d’un CAPTEUR A INTERRUPTEUR selon 201.8.10.4.101.2, des avertissements ou des
mises en garde relatifs aux RISQUES.

i) * Pour les APPAREILS D’ELECTROCHIRURGIE HF, la longueur maximale admissible de
'ACCESSOIRFE et de son cable pour chaque type de connecteur

NOTE 3 Pour de plus amples informations, voir I'"Annexe AA.
201}7.9.2.14 * ACCESSOIRES, équipements supplémentaires, fournitures utilisées

Adalition:

Les|instructions d’utilisation doivent comporter:

a) Pes informations relatives a la sélection et a ['utilisation des ACCESSOIRES
D’ELECTROCHIRURGIE HF afin d'éviter les incompatibilités et tout fonctionnement dangeneux
voir également 201.15.4.1.101 et 201.15.4.1.102).

b) Pes conseils destinés a I'OPERATEUR afin d'éviter des @églages de sortie HF lorsque la
TENSION MAXIMALE DE SORTIE peut dépasser la TENSION ASSIGNEE D'ACCESSOIRE.

c) Pes conseils portant sur la compatibilité entre unelELECTRODE NEUTRE DE SURVEILLANCE et
In DISPOSITIF DE SURVEILLANCE DE LA QUALITE DU,CONTACT.

d) HUne consigne conseillant a 'OPERATEUR de\ vérifier régulierement les ACCESSOIRES$. Il
convient plus particulierement de vérifier {(par exemple sous grossissement) les cables
J’électrodes et les APPAREILS D'ENDOTHERAPIE SOUS TENSION HF (voir I'lEC 60601-2118)
pour détecter tout endommagement potentiel.

e) [ Pour I'APPAREIL ASSOCIE et les AGEESSOIRES ACTIFS, y compris lorsque leurs piéces gont
ournies séparément, la TENSION ASSIGNEE D’ACCESSOIRE ainsi qu'un avertissement
ndiquant d'utiliser uniquementlavec les réglages de sortie du MODE ELECTROCHIRURG|CAL
HF fournissant une tension.de sortie de créte inférieure ou égale a la TENSION ASSIGNEE
D'ACCESSOIRE.

f) [ Sur I'emballage jetable“des ELECTRODES NEUTRES:
- Si un marquagétindique qu'elles sont a usage unique, une date d'expiration.

- Les informadtions nécessaires pour éviter les brllures au niveau du site de 'ELECTRODE
NEUTRE,.par exemple limitation du réglage de la puissance de sortie, préparatior] du
PATIENT/ou durée d'activation.

- Sileur usage est destiné uniquement a de jeunes PATIENTS, un marquage en kg
indiquant le poids maximal du PATIENT auquel il est destiné. Voir 201.15.101.5.

g) [ Sur les instructions relatives a ['utilisation des ELECTRODES NEUTRES DE SURVEILLANCE]

— Une déclaration de comptabilité avec un (des) DISPOSITIF(S) DE SURVEILLANCE DE LA
QUALITE DU CONTACT spécifique(s).

h) Les ACCESSOIRES D’ELECTROCHIRURGIE HF dont la température sous 'ELECTRODE NEUTRE, au
cours d’une UTILISATION NORMALE ou prévue, peut donner lieu a une température
dépassant les limites énumérées en 11.1.2.2 de la norme générale ou en 201.15.101.5 du
présent document, doivent étre accompagnés d’instructions, d’avertissements et mises en
garde en vue de l'utilisation appropriée des ELECTRODES NEUTRES.

i) Dans les instructions d’utilisation des ACCESSOIRES D’ELECTROCHIRURGIE HF destinés a étre
utilisés uniquement avec un APPAREIL D'’ELECTROCHIRURGIE HF spécifique ou des formes
d’onde ou tensions HF, une déclaration détaillée a cet effet.

j) * Pour les ELECTRODES ACTIVES et les PORTE-ELECTRODES ACTIVES, des informations
permettant d'évaluer les SITUATIONS DANGEREUSES suivantes:
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au PORTE-ELECTRODES ACTIVES,

— mauvaise connexion électrique entre le PORTE-ELECTRODES ACTIVES et l|'arbre

I'ELECTRODE ACTIVE;

ACTIVE.

NOTE 101 Pour de plus amples informations, voir I'Annexe AA.

201.7.9.2.15 Protection de I’environnement

Add
L'in
I'op
201
201

Ada

ition:

bortunité d’utiliser un dispositif d’extraction des panaches de fumée.

7.9.3 Description technique
7.9.3.1 * Généralités
ition:

Honnées concernant la puissance de sortie — sortie MONOPOLAIRE (pour tous les MO
ELECTROCHIRURGICAUX HF disponibles, toute commande «mixte» réglable étant placés
bosition maximale), y compris:

p des schémas représentant la puissance de.sortie aux réglages maximaux et
puissance de la commande de sortie au,_minimum dans la plage de résistance
charge comprise entre 100 Q et 2 000¢Q) mais étendue si nécessaire pour inclur
CHARGE ASSIGNEE;

p  des schémas représentant la puissance de sortie par rapport au réglage de

définie ci-dessus;

jonnées concernant la puissance de sortie — sortie BIPOLAIRE (pour tous les MO
FLECTROCHIRURGICAUX HF définis ci-dessus), y compris:

p des schémas représentant la puissance de sortie aux réglages maximaux et
puissance de la,commande de sortie au minimum dans la plage de résistance
charge comprise*entre 10 Q et 1 000 Q, mais étendue si nécessaire pour inclur
CHARGE ASSIGNEE;

p  des schémas représentant la puissance de sortie par rapport au réglage de
commande de sortie pour une résistance de charge spécifiée située dans la pl
définie’ ci-dessus;
Honnées concernant la tension de sortie — sortie MONOPOLAIRE et BIPOLAIRE (pour tous
MODES ELECTROCHIRURGICAUX HF disponibles). Données concernant la TENSION MAXIM

meétal visiblement exposé de l'arbre de I'ELECTRODE ACTIVE a l'endroit de sa connexion

de

mauvaise compatibilité entre le PORTE-ELECTRODES ACTIVES et |'arbre de I'ELECTRODE

struction  d'utilisation doit fournir des recommandations a |'OPERATEUR' ‘concermant

DES
en

mi-
de

e la

la

commande de sortie pour unesrésistance de charge spécifiée située dans la plage

DES

mi-
de
B la

la
age

es
ALE

E SORTIE exigees par ZU1.7.9.2.2.TUT C),

lorsque ’APPAREIL D’ELECTROCHIRURGIE HF est spécifié pour étre utilisé sans ELECTR
NEUTRE, cela doit étre indiqué;

ODE

lorsque I'APPAREIL D’ELECTROCHIRURGIE HF ou I'APPAREIL ASSOCIE est congu pour avoir un
seul réglage FIXE de la puissance de sortie, la référence aux «réglages mi-puissance de la

commande de sortie» doit alors étre ignorée;
le COURANT MAXIMAL DE SORTIE pour chaque MODE ELECTROCHIRURGICAL HF;

le FACTEUR D'ECHAUFFEMENT maximal généré au cours d'une période quelconque de 60 s
lorsque ’APPAREIL D’ELECTROCHIRURGIE HF est utilisé en MODE DE COURANT ELEVE quel qu’il

soit.


https://iecnorm.com/api/?name=4fef7d801106a1fdd25b931171524854

- 112 - IEC 60601-2-2:2017 © IEC 2017

201.8 Protection contre les DANGERS d'origine électrique provenant des
APPAREILS EM

L'Article 8 de la norme générale s’applique avec les exceptions suivantes:

201.8.4 Limitation de la tension, du courant ou de I'énergie

Paragraphes complémentaires:

201.8.4.101 * Circuit de surveillance de I'ELECTRODE NEUTRE

Un APPAREIL D’ELECTROCHIRURGIE HF ayant un point de raccordement d’ELECTRODE NEUTRE [doit
étregl équipé d'un ou de plusieurs des éléments suivants:

— Un DISPOSITIF DE SURVEILLANCE DE CONTINUITE;
— un DISPOSITIF DE SURVEILLANCE DE LA QUALITE DU CONTACT,

— bn moyen alternatif d'assurer qu'aucun échauffement inacceptable (voir}201.15.101.5) ne
5e produit sous I'ELECTRODE NEUTRE. Tout moyen alternatif doit étre‘pris en compte pour
es PERFORMANCES ESSENTIELLES.

Cesg éléments peuvent étre désactivés lorsque I’APPAREIL D’ELECTROCHIRURGIE HF est ut|lisé
sanp ELECTRODE NEUTRE comme décrit en 201.8.6.1.

Ceq éléments doivent étre disposés de maniére a mettre‘hors tension la sortie MONOPOLAIRE
et 4 émettre une alarme sonore en cas de défaillance du circuit de I'ELECTRODE NEUTRE} de
ses| connexions ou du moyen alternatif. L'alarme~sonore doit satisfaire aux exigences
relatives au niveau sonore de 201.12.4.2.101 et ne(doit pas étre ajustable de I’extérieur.

Pour ['utilisation d'ELECTRODES NEUTRES non_destinées a la SURVEILLANCE, le DISPOSITIH DE
SURNVEILLANCE DE LA QUALITE DU CONTACT peut‘étre désactivé. Cette sélection doit étre visible a
I'OPERATEUR. Dans ce cas, I’exigence quant a la présence d’un DISPOSITIF DE SURVEILLANCE DE
CONFTINUITE ou d’'un moyen alternatif potirs'assurer qu'aucun échauffement inacceptable n¢ se
prodluit sous I'ELECTRODE NEUTRE doit\encore s’appliquer.

NOTE 1 Dans le présent paragraphe;-l'utilisation de la conjonction «ou» est inclusive et peut signifier sgit le
prentier choix, soit le deuxiéme, oubien les deux.

NOTE 2 Cette alarme sonore et-le voyant lumineux visible ne sont pas destinés a satisfaire a la définition|d’un
SIGNAL D’ALARME de I'lEC 60601-1-8. Voir également I'Article 208 du présent document.

Le gircuit de surveilance doit étre alimenté a partir d’'une source isolée de la PARTIE RELIEE AU
RESEAU et de la tefre, et dont la tension ne dépasse pas 12 V. La limite du couranf de
suryeillance pour un DISPOSITIF DE SURVEILLANCE DE LA QUALITE DU CONTACT est définig en
201]8.7.3.

Un javertissement visible supplémentaire consistant en un voyant lumineux rouge doit gtre
préyu‘(voir 201.7.8.1).

La conformité d'un DISPOSITIF DE SURVEILLANCE DE CONTINUITE est vérifiée en faisant
fonctionner I'’APPAREIL D’ELECTROCHIRURGIE HF au réglage maximal de la commande de la
puissance de sortie dans chaque mode de fonctionnement dans le circuit représenté a la
Figure 201.103. L’interrupteur est fermé et ouvert cinq fois et la puissance de sortie HF doit
étre interrompue et I'alarme doit retentir a chaque ouverture de l'interrupteur.

La conformité d'un DISPOSITIF DE SURVEILLANCE DE LA QUALITE DU CONTACT est vérifiée en
mettant sous tension le réseau de I’APPAREIL D’ELECTROCHIRURGIE HF et en réglant ses
commandes pour un fonctionnement MONOPOLAIRE, sauf qu'il ne doit pas étre activé. Ensuite,
une ELECTRODE NEUTRE DE SURVEILLANCE compatible, sélectionnée conformément au conseil
énoncé en 201.7.9.2.2.101 e), est raccordée aux connexions de L'ELECTRODE NEUTRE du
DISPOSITIF DE SURVEILLANCE DE LA QUALITE DU CONTACT. L'ELECTRODE NEUTRE est ensuite
placée, conformément aux instructions d'utilisation indiquées, en assurant un contact total sur
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un sujet humain ou sur une surface de substitution appropriée, et le DISPOSITIF DE
SURVEILLANCE DE LA QUALITE DU CONTACT est configuré conformément aux instructions
d'utilisation.  L'APPAREIL  D’ELECTROCHIRURGIE HF est ensuite activé en MODE
ELECTROCHIRURGICAL HF MONOPOLAIRE. Aucune alarme ne doit retentir et la puissance de
sortie HF doit étre présente. L'APPAREIL D’ELECTROCHIRURGIE HF étant a présent active, la
surface de contact entre I'ELECTRODE NEUTRE et le sujet humain ou une surface de substitution
appropriée est réduite progressivement jusqu'a ce qu'une alarme d’ELECTRODE NEUTRE
retentisse. La surface de contact restante (surface d'alarme), A,, doit étre enregistrée pour
les essais d'échauffement ultérieurs conformément a 201.15.101.5 et aucune puissance de
sortie HF ne doit étre produite lorsqu'il y a tentative d'activation. Cet essai doit étre répété le
long des deux axes en utilisant au moins trois échantillons de chaque ELECTRODE NEUTRE DE
SUR|VEILLANCE compatible.

La ¢onformité d’un moyen alternatif pour assurer qu'aucun échauffement inacceptable n¢ se
prodqluit sous 'ELECTRODE NEUTRE est vérifiée par examen de la documentation fournie pgr le
FABRICANT et du DOSSIER DE GESTION DES RISQUES.

APPAREIL D’ELECTROCHIRURGIE HF

/

ACTIF
Electrode ©
neutre 1
R 500 Q
SWA 500 Q
Electrode 1
neutre 2 ©

Pour les plaques uniques: R=0Q

Pour les plaques R selon les spécifications du FABRICANT
double zone: uniquement pour maintenir I'appareil actif lorsque

I'interrupteur SW1 est fermé
IEC

Il copvient que les BLECTRODES NEUTRES qui sont divisées en plus de deux parties soient soumises aux essals en
consfquence.

Figure 201.103 — Circuit adapté aux essais de conformité selon 201.8.4.101

201.8.4102 * Stimulation neuromusculaire

Afin de réduire le plus possible la possibilité de stimulation neuromusculaire, une capacité
doit étre incorporée dans le circuit PATIENT de fagon a étre effectivement connectée en série
avec 'ELECTRODE ACTIVE ou 'un des conducteurs d’'un ACCESSOIRE BIPOLAIRE. Cette capacité
ne doit pas dépasser 5 nF pour les circuits PATIENTS MONOPOLAIRES et 50 nF pour les circuits
PATIENTS BIPOLAIRES. La résistance en courant continu entre les bornes de 'ELECTRODE ACTIVE
et de 'ELECTRODE NEUTRE, ou entre les bornes d’'un circuit de sortie BIPOLAIRE, ne doit pas
étre inférieure a 2 MQ.

La conformité est vérifiée par examen de la disposition des circuits et par mesurage en
courant continu de la résistance entre les bornes de sortie.
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201.8.5.1.2 * MOYEN DE PROTECTION DU PATIENT

Amendement:

Pour les APPAREILS D’ELECTROCHIRURGIE HF, les LIGNES DE FUITE et les DISTANCES DANS L’AIR de
I'isolation entre les PARTIES APPLIQUEES HF et ’'ENVELOPPE, y compris les ENTREES/SORTIES DE
SIGNAL, entre les CIRCUITS PATIENTS HF et le circuit intermédiaire et entre les différents
CIRCUITS PATIENTS HF doivent étre d’au moins 3 mm/kV ou 4 mm, en fonction de la valeur la
plus élevée. La tension de référence doit étre la tension de créte maximale. Il n’est pas
nécessaire de soumettre la séparation diélectrique a I’essai de tension de tenue de 201.8.8.3.
Les CIRCUITS PATIENTS HF des APPAREILS D'ELECTROCHIRURGIE HF doivent étre considérés
conmme des PARTIES APPLIQUEES dans le contexte du présent paragraphe. Les LIGNES DE\FUITE
et l|es DISTANCES DANS L’AIR de lisolation sont destinées a représenter deux MQYENY DE
PROJTECTION.

La |présente exigence ne s’applique pas aux composants lorsque ladaptation [des
cargctéristiques assignées peut étre démontrée, par exemple par les <cCaractéristiques
ass|gnées des FABRICANTS de composants ou par I’essai de tension de tenue de 201.8.8.3)

La |présente exigence ne s’applique pas aux ACCESSOIRES D’ELEETROCHIRURGIE HF. [Les
exigences et essais relatifs aux ACCESSOIRES D’ELECTROCHIRURGIE.HF sont fournis en 201.8,8.3
et 201.15.101.4.

201/8.5.2.3 * Conducteurs PATIENTS ou cables PATIENTS

Améndement:

La présente exigence ne doit pas s’appliquer auX~\CONNECTEURS ACTIFS ni a aucun connecfeur
de I[ELECTRODE NEUTRE, avec les exceptions détaillées ci-dessous.

Pour les cables de I'ELECTRODE NEUTRE; le connecteur qui est éloigné du PATIENT doit Etre
conptruit de sorte que les liaisons néJpuissent pas étre en contact avec des parties sous
tengion conductrices des socles FIXES'de prise de courant réseau ou des PRISES RESEAU.

S'il lest possible d'introduire:ladite partie dans un socle FIXE de prise de courant réseay ou
danp une PRISE RESEAU, ladite partie doit étre protégée contre I'établissement d'un conjtact
aveg les parties a la tension réseau par des moyens d'isolation fournissant une LIGNE DE FUITE
d'ay moins 1,0 mm et une tension de tenue de 1 500 V.

La ¢onformité est.viérifiée par examen et en appliquant I’essai de tension de tenue a la liajson
confluctrice deyla‘partie du connecteur identifiée ci-dessus.

201/8.5,6° *PARTIES APPLIQUEES PROTEGEES CONTRE LES CHOCS DE DEFIBRILLATION

Ameéndeément:

Les CIRCUITS PATIENTS HF des APPAREILS D’ELECTROCHIRURGIE HF doivent étre considérés
comme des PARTIES APPLIQUEES dans le contexte du présent paragraphe.

La conformité est vérifiée par I’essai en mode commun uniquement, comme décrit en 8.5.5.1
et a la Figure 9 de la norme générale en utilisant une tension d’essai de 2 kV au lieu de 5 kV.

Apres cet essai, I'APPAREIL D’ELECTROCHIRURGIE HF doit pouvoir satisfaire a toutes les
exigences et tous les essais du présent document et réaliser les fonctions prévues décrites
dans les DOCUMENTS D’ACCOMPAGNEMENT.
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201.8.6.1 * Applicabilité des exigences

Addition:

De maniére générale, un CONDUCTEUR DE TERRE DE PROTECTION ne doit pas étre parcouru par
un courant fonctionnel. Toutefois, dans un APPAREIL D’ELECTROCHIRURGIE HF ayant une
PUISSANCE DE SORTIE ASSIGNEE ne dépassant pas 50 W et destiné a étre utilisé sans
ELECTRODE NEUTRE, le CONDUCTEUR DE TERRE DE PROTECTION du cable de raccordement
réseau peut étre utilisé comme chemin de retour du courant HAUTE FREQUENCE fonctionnel.

201874 Exigences-générales
Point b)

Adalition:

- avec une sortie HF hors tension mais de telle sorte que les COURANTS.DE FUITE bgsse
fréquence ne soient pas affectés.

Améndement:

Ceg investigations doivent étre effectuées en mettant I’APPAREIL D’ELECTROCHIRURGIE HF gous
tengion mais avec les circuits PATIENTS non activés.

20118.7.3 * Valeurs admissibles

Point b)
Addlition:

Les|COURANTS AUXILIAIRES PATIENTS ass@ciés aux DISPOSITIFS DE SURVEILLANCE DE LA QUALITE
DU CONTACT ne doivent pas dépasser.J€s valeurs admissibles pour les PARTIES APPLIQUEE$ DE
TYPE BF.

Point e)
Améndement:

La limite de 10 mA pour le COURANT DE FUITE ne s’applique pas aux COURANTS DE FUITE HF
soumis aux essais a partir d’ELECTRODES ACTIVES et NEUTRES avec des circuits PATIENTS
actiyés (voir 201:8.7.3.101).

Paragraphe complémentaire:

2018737101 Effets thermiques deS COURANTS DE FUITE HF

Afin d’éviter des brllures thermiques involontaires, les COURANTS DE FUITE HF soumis aux
essais a partir d’ELECTRODES ACTIVES et NEUTRES avec des CIRCUITS PATIENTS HF activés
doivent, en fonction de leur conception, satisfaire aux exigences suivantes.

*a) COURANTS DE FUITE A COURANT HAUTE FREQUENCE

Pour tous les mesurages des COURANTS DE FUITE HF, toutes les ENVELOPPES métalliques des
APPAREILS D’ELECTROCHIRURGIE HF DE CLASSE Il et des APPAREILS D’ELECTROCHIRURGIE HF
ALIMENTES DE MANIERE INTERNE doivent étre reliées a la terre. Au cours de ces essais, les
APPAREILS D’ELECTROCHIRURGIE HF équipés d'une ENVELOPPE isolante doivent étre positionnés
sur le métal mis a la terre ayant une surface au moins égale a la base des APPAREILS
D'ELECTROCHIRURGIE HF.
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Au cours de tous les mesurages des COURANTS DE FUITE HF, le CABLE D'ALIMENTATION des
APPAREILS D’ELECTROCHIRURGIE HF doit étre replié pour former un faisceau d'une longueur
inférieure a 40 cm.

1) Pour les CIRCUITS PATIENTS MONOPOLAIRES REFERENCES A LA TERRE

Le circuit PATIENT est isolé de la terre, mais 'ELECTRODE NEUTRE est référencée a la
terre pour les COURANTS A HAUTE FREQUENCE par des composants (par exemple un
condensateur) satisfaisant aux exigences d’une PARTIE APPLIQUEE DE TYPE BF. Lorsqu’il
est mesuré conformément aux essais décrits ci-dessous, le COURANT DE FUITE HF
s’écoulant de 'ELECTRODE NEUTRE vers la terre par une résistance non inductive de
200 O ne doit pas. délnneenr 150 mA

La conformité est vérifiée par les essais suivants.

Essai 1 — L’essai est effectué a tour de réle sur chacune des sorties de KAPPAREIL
D’ELECTROCHIRURGIE HF avec les cébles d’électrodes et les électrodes disposés s¢lon
la Figure 201.104. Les cébles, espacés de 0,5 m, sont placés sur une, surface isolante
a 1 m au-dessus d’un plan conducteur relié a la terre.

Une charge de 200 Q2 est utilisée pour la sortie et ’APPAREIL D’ELECTROCHIRURGIE HF
fonctionne a sa puissance de sortie maximale pour chaque mode de fonctionnemient.
Le COURANT DE FUITE HF s’écoulant de I'ELECTRODE NEUTRE vers la terre a travers |une
résistance non inductive de 200 (2 est mesuré.

IEC

Légende
I

ALIMENTATION RESEAU

Table en matériau isolant

APPAREIL D’ELECTROCHIRURGIE HF

ELECTRODE ACTIVE

ELECTRODE NEUTRE, en métal ou en contact avec une feuille métallique de mémes dimensions
Résistance de charge de 200 Q

Résistance de mesure de 200 Q

0 N O O BN~ WN -

Ampéremeétre courant HF

[¢e]

Plan conducteur relié a la terre

Figure 201.104 — Mesurage du COURANT DE FUITE HF pour les CIRCUITS PATIENTS REFERENCES
A LA TERRE et résistance de charge entre électrodes
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Essai 2 — L’APPAREIL D’ELECTROCHIRURGIE HF est installé comme pour l'essai 1, la
résistance de charge de 200 Q étant toutefois placée entre I'ELECTRODE ACTIVE et la
BORNE DE TERRE DE PROTECTION de L’APPAREIL D’ELECTROCHIRURGIE HF, comme
représenté a la Figure 201.105. Le COURANT DE FUITE HF s’écoulant de I'ELECTRODE
NEUTRE est mesuré.
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IEC
Légende
1 ALIMENTATION RESEAU
2 Table en matériau isolant
3 APPAREIL D’ELECTROCHIRURGIE_HE
4 ELECTRODE ACTIVE
5 ELECTRODE NEUTRE, en métal ou en contact avec une feuille métallique de mémes dimension$
6 Résistance de charge de 200 Q
7 Résistance de mesufe de 200 Q
8 Ampeéremétre cedrant HF
9 Plan conducteur relié a la terre
ire 201.105 — Mesurage du COURANT DE FUITE HF pour les CIRCUITS PATIENTS REFERENCES
A LA TERRE et résistance de charge entre ’ELECTRODE ACTIVE et la terre
P) Poursles CIRCUITS PATIENTS ISOLES HF MONOPOLAIRES

LeTcircuit PATIENT est isolé de la terre pour les courants HAUTE FREQUENCE et bgsse
fréquence, et lisolation doit étre telle que le COURANT DE FUITE HF s’é00l1lant
successivement de chaque électrode vers la terre _a travers une_ résistance |non

inductive de 200 Q ne dépasse pas 150 mA lorsqu’il est mesuré selon I'essai décrit ci-
dessous.

La conformité est vérifiée par I'essai suivant.

L’APPAREIL D’ELECTROCHIRURGIE HF est installé comme cela est représenté a la
Figure 201.106, la sortie étant déchargée et chargée a la CHARGE ASSIGNEE.

Pour chaque MODE ELECTROCHIRURGICAL HF, le COURANT DE FUITE HF s'écoulant de
chaque électrode est mesuré tour a tour tandis que I'APPAREIL D’ELECTROCHIRURGIE HF
fonctionne a sa puissance de sortie maximale.

Les exigences 1) et 2) ci-dessus ne s’appliquent pas aux APPAREILS D’ELECTROCHIRURGIE HF ayant une

PUISSANCE DE SORTIE ASSIGNEE ne dépassant pas 50 W et destinés a étre utilisés sans ELECTRODE NEUTRE.
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ALIMENTATION RESEAU

Table en matériau isolant
APPAREIL D’ELECTROCHIRURGIE HF
ELECTRODE ACTIVE

ELECTRODE NEUTRE, en métal ou en contact avec une feuille métallique de mémes dimension$
CHARGE ASSIGNEE

Résistance de mesure de 200 Q
Ampéremétre courant HF

© 0 N O g B~ WDN -

Plan conducteur relié a la terre

jure 201.106 — Mesurage du COURANT DE FUITE HF pour les CIRCUITS PATIENTS ISOLES

F3) Pour les CIRCUITS PATIENTS HF BIPOLAIRES

Tout circuit PATIENT ¢ongu spécifiquement pour une application BIPOLAIRE doit Btre
isolé de la terre- et des autres PARTIES APPLIQUEES pour les hautes et bagses
fréquences.

Le COURANTDE'FUITE HF s’écoulant de chaque plle de la sortie BIPOLAIRE vers la terre
et vers I'ELECTRODE NEUTRE a travers une résistance non inductive de 200 Q dans
chaquelighe ne doit pas excéder la valeur produisant dans la résistance non indugtive
de 200 Q une puissance égale a 1 % de la PUISSANCE DE SORTIE ASSIGNEE BIPOLAIRE
maximale, toutes les commandes de sortie étant réglées au maximum.

La conformité est vérifiée par I'essai suivant.

[’APPAREIL D’ELECTROCHIRURGIE HF est mis en place comme indiqué a la
Figure 201.107. L’essai est réalisé en utilisant un cété de la sortie BIPOLAIRE et en
utilisant un conducteur BIPOLAIRE et (le cas échéant) les conducteurs de I'ELECTRODE
NEUTRE fournis ou recommandés par le FABRICANT. L’essai est réalisé avec la sortie
tout d’abord déchargée, puis est répété avec la sortie chargée a la CHARGE ASSIGNEE.
La valeur du courant au carré multipliée par 200 2 ne doit pas dépasser I'exigence ci-
dessus. L’essai est ensuite répété pour l'autre cété de la sortie BIPOLAIRE.

NOTE 2 Les exigences 1), 2) et 3) ci-dessus s’appliquent aux APPAREILS D’ELECTROCHIRURGIE HF avec des
PARTIES APPLIQUEES DE TYPE BF et de TYPE CF.
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Légende
1 ALIMENTATION RESEAU
2 Table en matériau isolant
3 APPAREIL D’ELECTROCHIRURGIE HF
5 ELECTRODE NEUTRE, en métal ou en contact avec une feuille métallique de mémes dimension$
7 Résistance de mesure de 200 Q
8 Ampéremétre courant HF
9 Plan conducteur relié a la terre
10 ACCESSOIRE BIPOLAIRE activé
11 Résistance de charge exigée.avec le dispositif de mesure de la puissance HF
Figure 201.107 — Mesurage-du COURANT DE FUITE HF d’un ACCESSOIRE BIPOLAIRE
COURANTS DE FUITE A HAUTE'FREQUENCE mesurés directement sur les bornes de ’APPAREIL

D’ELECTROCHIRURGIE HF

de 100 mA pour._7) et 2) et avec des limites inchangées correspondant a 1 % d

orsque le-"COURANT DE FUITE HF est mesuré directement aux bornes de I'APPA

D’ELECTROCHIRURGIE HF.

| a conformité est vérifiée en effectuant des mesurages similaires a ceux décrits dans
bssais’ de 201.8.7.3.101 a), mais sans les cables des électrodes, et en utilisant

En variante, les exigences du point a) précédent peuvent étre satisfaites avec une limite

b la

PUISSANCE DE, SORTIE ASSIGNEE BIPOLAIRE sur 200 Q et ne dépassant pas 100 mA pour 3)

REIL

les
des

conducteurs aussi courts que possible pour la connexion de la résistance de charge, d

e la

résistance de mesure et de l'instrument de mesure du courant, aux bornes de I'APPAREIL

D’ELECTROCHIRURGIE HF.
Couplage mutuel entre différents CIRCUITS PATIENTS HF

Lorsque tout autre circuit PATIENT est activé aux réglages de la puissance de sortie les plus
élevés et a tous les modes de fonctionnement disponibles, alors:

1) Un circuit PATIENT MONOPOLAIRE non activé ne doit pas produire un courant A HAUTE

2)

FREQUENCE supérieur a 150 mA sur une charge de 200 Q a la terre puis a L’ELECTRODE
NEUTRE.

Un circuit PATIENT BIPOLAIRE non activé ne doit pas produire plus de 50 mA sur une
charge de 200 Q connectée aux deux bornes ou — avec des bornes court-circuitées —
sur une charge de 200 Q a la terre et sur une charge de 200 Q a 'ELECTRODE NEUTRE
(les deux courants ajoutés, voir la Figure 201.107).
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La conformité est vérifiée en effectuant des mesurages en utilisant les montages
d’essai spécifiés en 201.8.7.3.101 b), et '’APPAREIL D’ELECTROCHIRURGIE HF est mis en
place comme représenté a la Figure 201.106 (pour les circuits PATIENTS
MONOPOLAIRES) ou a la Figure 201.107 (pour les circuits PATIENTS BIPOLAIRES).

201.8.8.2 Distance a travers une isolation solide ou utilisation d'une feuille mince
comme matériau d'isolation

Amendement:

Les exigences de 8.8.2 a) et 8.8.2 b) de la norme générale ne s'appliguent pas aux
ACCESSOIRES D'ELECTROCHIRURGIE HF.

201[8.8.3 Tension de tenue

Améndement:

Ceg exigences ne s'appliquent pas aux ACCESSOIRES D'ELECTROCHIRURGIE’HF. Les exigerces
et l¢s essais relatifs aux ACCESSOIRES D’ELECTROCHIRURGIE HF sont donnés en 201.8.8.3./101
et en 201.15.101.4.

Conditions d’essai supplémentaires:

ha) Si, au cours de l'essai de tension de tenue dwne’ isolation solide constituanf un
MOYEN DE PROTECTION DU PATIENT, un claquagé_ou un contournement se proddit a
travers I'atmosphére a la DISTANCE DANS L’AIR{spécifiée en 8.9 de la norme générale
et en 201.8.5.1.2 du présent document, une’ barriére isolante peut étre placée |afin
d’éviter ce claquage de telle sorte que-fisolation de protection puisse étre soumise
aux essais.

bb) Si, au cours de I'essai de tension“de tenue d’une isolation solide constituanf un
MOYEN DE PROTECTION DU PATIENT,~“Un claquage ou un contournement se produit g la
LIGNE DE FUITE spécifiée en 8;9 de la norme générale et en 201.8.5.1.2 du présent
document, I'essai doit alors.&tre réalisé sur des composants fournissant un MOYEN DE
PROTECTION DU PATIENT, t€ls que des transformateurs, des relais, des optocoupléurs
ou des LIGNES DE FUITE(sur les cartes de circuits imprimés.

Paragraphes complémentaires:

201/8.8.3.101 * Isolation des ACCESSOIRES ACTIFS
Les|ACCESSOIRES\ACTIFS et cables d'ACCESSOIRES ACTIFS doivent avoir une isolation suffisante

pouf réduire tout'RISQUE de bralure thermique involontaire du PATIENT et de I'OPERATEUR dans
des|conditions*d'UTILISATION NORMALE.

La ¢odformité est vérifiée de la fagon suivante:

Les échantillons d’essai autres que ceux dont le marquage indique qu’ils sont a usage unique
doivent avoir subi des méthodes de nettoyage, de désinfection et de stérilisation appliquant
un nombre de cycles tel que spécifié dans les instructions d’utilisation. Voir 7.9.2.12 de la
norme générale.

Les parties isolées de tous les ACCESSOIRES ACTIFS autres que les PORTE-ELECTRODES ACTIVES
et les CONNECTEURS ACTIFS doivent étre préconditionnées par immersion dans une solution
saline a 0,9 % pendant une durée de 12 h. Les conducteurs opérationnels qui ont pu étre
exposés pendant la préparation de Il'essai, ainsi que l'isolation des cébles d'ACCESSOIRES
ACTIFS a 100 mm des extrémités, doivent étre protégés de tout contact avec la solution saline.
Une fois le préconditionnement terminé, tout exces de solution saline doit étre retiré des
surfaces et des cavités en secouant les ACCESSOIRES et/ou en les essuyant au moyen d'un
morceau de tissu sec.
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Immédiatement aprés le préconditionnement dans une solution saline, les essais électriques
applicables doivent étre réalisés dans l'ordre suivant:

— COURANT DE FUITE HF (201.8.8.3.102);
— tension de tenue HF (201.8.8.3.103);
— tension de tenue a la fréquence réseau (201.8.8.3.104).

201.8.8.3.102 * Fuite HF des ACCESSOIRES ACTIFS
a) COURANT DE FUITE HF mesuré

a I'¢xception des CONNECTEURS ACTIFS, doivent limiter le COURANT DE FUITE HF traversant la

L'isilatlon appliguee aux ACCESSOIRES ACTIFS, y compris 'ISOLATION DE L'ELECTRODE ACTIVE et
surface externe de l'isolant & une valeur inférieure a /o

La ljmite des ACCESSOIRES ACTIFS destinés a une application MONOPOLAIRE est:

Iy [MA] =2,0%10 ° xdxLxf . xU

essai créte

ou

d est la dimension extérieure la plus faible de l'isolant, en mm,

fosshi  estla fréquence de la tension d'essai HF, en kHz,

L est la longueur de l'isolation de I'échantillon traversée par le COURANT DE FUITE HF|, en
cm, et

U est la tension de créte HF d'essai.

créte

La limite correspondante pour des ACCESSOIRESIACTIFS destinés a une application BIPOLAIRE
est

I [MA] =40x10 " xdxLxf . xU

essai créte

La ¢onformité est vérifiée de la.fagon suivante:

Toute la longueur de l'isolation de ['échantillon, a l'exception d'une distance de 1cm a
I'extrémité des conducteurs exposés, mais sur une longueur de 30 cm au maximum, doit étre,
penfdant toute la durée de I'essai, immergée dans une solution saline a 0,9 % ou enveloppée
danjs un tissu poreux trempé dans une solution saline. Tous les conducteurs fonctionhels
intefnes doivent\étre connectés ensemble a un pble d'une source de tension HF ayant |une
forme d'onde{approximativement sinusoidale et une fréquence fqqg,; comprise entre 300 kHz
et 1 MHz. Le)pble opposé de la source de tension HF est relié & une électrode conducltrice
immergéé~dans la solution saline ou & une feuille enroulée sur la mi-section du tissu imbibé
de polution saline. Le COURANT DE FUITE HF lqte €St surveillé au moyen d'un instrument
approprié branché en série sur la sortie de la source de tension HF. La tension d'essgv HF

U, ate €St surveillée entre les pbles de sortie de la source de tension HF.

La tension d'essai HF U_.s1o €St augmenteée jusqu'a ce que la tension de créte soit égale a la
valeur la plus faible de la TENSION ASSIGNEE D'ACCESSOIRE ou 400 Le COURANT DE FUITE
HF Iz ite mesuré ne doit pas dépasser la limite spécifiée.

Vcréte'

b) Capacité du COURANT DE FUITE HF mesuré
En variante, les exigences du point a) précédent peuvent étre satisfaites en limitant la

capacité du COURANT DE FUITE HF mesuré pour des ACCESSOIRES ACTIFS destinés a une
application MONOPOLAIRE a une valeur inférieure a

Cfuitc [pF] = 4’4 x d X L
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et pour des ACCESSOIRES ACTIFS destinés a une application BIPOLAIRE a une valeur inférieure
ou égale a

Cfuite [pF] = 8’8 xdxL

ou

d estla dimension extérieure la plus faible de l'isolant, en mm, et

L estla longueur de l'isolation de I'échantillon immergée dans une solution saline, en cm.

La [capacité du COURANT DE FUITE HF mesuré ne doit pas dépasser la limite spécifiée
applicable.

La g¢onformité est vérifiée de la fagon suivante:

Toute la longueur de l'isolation de [I'échantillon, a l'exception d'une distance de 1 cm a
I'exirémité des conducteurs exposés, mais sur une longueur de 30 cm aulmaximum, doit étre,
pengdant toute la durée de I'essai, immergée dans une solution saline~a~0,9 % ou enveloppée
danfs un tissu poreux trempé dans une solution saline. Tous les\@conducteurs fonctionhels
inteynes doivent étre connectés ensemble a une borne de mesufe,d’un instrument de mesure
de la capacité comportant une fréquence de détection comprise entre 100 kHz et 1 MHz| La
borpe de mesure opposée de l'instrument de mesure della,capacité est raccordée a |une
élegtrode conductrice immergée dans la solution saline ou.a'une feuille enroulée a mi-sedtion
du fissu imbibé de solution saline. La capacité defuite HF est la capacité indiquée |par
I'indtrument de mesure de la capacité lorsqu’il est miis~en fonctionnement conformément laux
praliques recommandées par le FABRICANT de l'instrument.

201.8.8.3.103 * Tension de tenue HF des ACCESSOIRES ACTIFS

L'isplation appliquée aux ACCESSOIRES_\ACTIFS doit pouvoir résister a une tension HF| de
120|% de la TENSION ASSIGNEE D’ACCESSOIRE.

La g¢onformité est vérifiée de la fagen suivante:

Les| essais doivent étre (conduits a une tension d'essai liée a la TENSION ASSIGNEE
D'AGCESSOIRE spécifiée_par le FABRICANT de I'ACCESSOIRE D'ELECTROCHIRURGIE HF dans|les
instructions d'utilisation\(voir 201.7.9.2.14 e)), comme décrit de maniére détaillée dans| les
méthodes d'essai _suivantes. Pour les ELECTRODES ACTIVES et les cébles d'ACCESSOIRES
ACT|FS, cing tours~maximum de fils conducteur nu, d'un diamétre de 0,4 mm + 10 %, $ont
enrulés sur uhfe\partie de l'isolation qui a été préconditionnée dans la solution saline, § un
pas|d'au moins 3 mm sans déformer la surface de I'échantillon. Si nécessaire, pour éviter une
décharge_en“arc par inadvertance, la LIGNE DE FUITE entre ce fil conducteur et les pafties
fong¢tionnelles conductrices des ELECTRODES ACTIVES peut étre portée a 10 mm par application
de lisalation. Ce supplément d'isolation doit avoir une épaisseur maximale de 1 mm et ne |doit
pas COtV it 'JI’UO de—2-mmr—oe—1+SOtAFHONBEHEHECTFRODEACTFHE—HR NGIIG te—ta—source de
tension d'essai HF doit étre relié au fil conducteur nu utilisé pour I'essai et le péle opposé doit
étre connecté simultanément a tous les conducteurs fonctionnels de ['échantillon soumis a
I'essai.

Les PORTE-ELECTRODES ACTIVES, ainsi que tout cdble non FIXE a demeure et les ELECTRODES
ACTIVES amovibles qui sont spécifiés comme étant compatibles doivent étre enveloppés dans
un tissu poreux trempé dans une solution saline a 0,9 %. Ce tissu doit couvrir I'ensemble de
la surface extérieure des porte-électrodes et s'étendre sur au moins 150 mm sur la surface du
céble et 5 mm sur I''SOLATION DE L'ELECTRODE ACTIVE. Si nécessaire, la LIGNE DE FUITE entre le
tissu et les parties fonctionnelles conductrices exposées de I'ELECTRODE ACTIVE peut étre
isolée comme décrit ci-dessus. Une feuille métallique est utilisée pour envelopper a mi-
section le tissu imbibé de solution saline; la mi-section est raccordée a un pbéle de la source
de tension d'essai HF. Tous les conducteurs fonctionnels internes des échantillons soumis a
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I'essai, y compris la(les) extrémité(s) fonctionnelle(s) de I'ELECTRODE ACTIVE, doivent étre
connectés simultanément au pdle opposé.

La tension d'essai HF de créte est surveillée entre les pbles de sortie de la source de tension
HF. La puissance de sortie de la source de tension d'essai HF est ensuite augmentée jusqu'a
ce que la tension de créte soit égale a 120 % de la tension de créte selon la TENSION
ASSIGNEE D'ACCESSOIRE. La puissance de sortie est maintenue pendant 30 s de sorte que
l'isolation de I'échantillon d'essai est soumise a une contrainte. Aucun claquage du matériau
isolant ne doit avoir lieu et la méme isolation doit ensuite étre soumise a l'essai, a la
fréquence réseau, conformément a 201.8.8.3.104.

NOTE Un effet couronne de couleur bleue est normal et n’est pas considéré comme un claquage de l'isolation.

Les|parties des échantillons d'essai qui ne sont pas isolées en UTILISATION NORMALE doivent
étrel protégées de maniere adéquate contre tout contact avec la solution saline lors| du
prég¢onditionnement et cette protection doit rester en place pendant les essais:-

Conditions d’essai:

Appliquer une tension approximativement sinusoidale a une fréquence de 400 kHz + 100 kHz
de forme d'onde continue ou, en variante, de forme d'onde moduleg’ (fréquence de modulation
supgrieure a 10 kHz), la tension d'essai de créte étant égale @ 120 % de la tension de créte,
conformément a la TENSION ASSIGNEE D'ACCESSOIRE spécifiéegpar le FABRICANT de 'ACCESSQIRE
D'ELECTROCHIRURGIE HF et avec un FACTEUR DE CRETE de l'essai (cfygg,i) comme défin] ci-
apre¢s:

Pour les TENSIONS ASSIGNEES D'ACCESSOIRE inférieures ou égales a 1 600 V:

of <2

essai

Pour les TENSIONS ASSIGNEES D'ACCESSOIRE supérieures & 1 600 V et inférieures ou égales a
4 000 V:

Cfyssai < WYacc —400[V] (avec une tolérance de + 10 %)
600[V]
ou
Ugek est la tension assignée d’accessoire, en V.

Pour les TENSIONS ASSIGNEES D'ACCESSOIRE supérieures a 4 000 V:

Cfossai = 6 (avec une tolérance de + 10 %)

Les ACCESSOIRES ACTIFS destinés a étre utilisés avec des MODES ELECTROCHIRURGICAUX HF ou
des réglages de la puissance de sortie exigeant une approbation spécifique doivent résister a
120 % de la tension de créte de sortie d’'un tel MODE ELECTROCHIRURGICAL HF ou réglage de la
puissance de sortie. lls doivent étre soumis a I'essai dans les mémes conditions que celles
décrites ci-dessus, mais avec le FACTEUR DE CRETE réel d'un tel MODE ELECTROCHIRURGICAL HF
ou réglage de la puissance de sortie (voir 201.7.9.2.2.101 ¢) 3)).

Lorsque les conditions d'essai présentent une charge capacitive empéchant le maintien des
caractéristiques de la tension d'essai HF, des essais peuvent étre réalisés sur les PORTE-
ELECTRODES ACTIVES dans des sections suffisamment petites de l'isolation, en séquence,
jusqu'a ce que la totalité de la surface extérieure du PORTE-ELECTRODES ACTIVES (dont 150 mm
sur la surface du cable et 5 mm sur I''SOLATION DE L'ELECTRODE ACTIVE au minimum) ait été
vérifiée.
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201.8.8.3.104 * Tension de tenue a la fréquence réseau des ACCESSOIRES ACTIFS

L'isolation appliquée a un ACCESSOIRE ACTIF, y compris les parties de l'isolation qui ont été
soumises aux essais HF conformément a 201.8.8.3.103, doivent supporter une tension de
créte en courant continu ou a la fréquence du réseau de 1 000 V supérieure a la TENSION
ASSIGNEE  D'ACCESSOIRE, comme spécifi€é par le FABRICANT de [I'ACCESSOIRE
D'ELECTROCHIRURGIE HF.

La conformité est vérifiée comme suit:

nce
LES
des
ire,

aprés cet essai de tension de tenue, tout INTERRUPTEUR MANUEL incorporé doit\étre mis 10|fois
en fonctionnement. Un ohmmeétre, ou tout autre moyen approprié, doit étrecutilisé pour 'essai
visgnt a vérifier si le mécanisme de commutation fonctionne comme prévu‘en s’assurant que,
lorspu’il est connecté a un APPAREIL D’ELECTROCHIRURGIE HF, la sortie HF €St mise hors tension
lorsue I'INTERRUPTEUR MANUEL est libéré.

Les|parties isolées des CONNECTEURS ACTIFS dont la LIGNE DE/FUITE est & plus de 10 mm|des
conflucteurs fonctionnels exposés doivent étre enveloppées—d'un tissu poreux imbibé| de
soldtion saline a 0,9 %. Le tissu est ensuite enveloppé awmi-section d'une feuille métallique.
La tension d'essai est appliquée entre la feuille métallique et I'ensemble des contacts |des
CONNECTEURS ACTIFS fonctionnels.

Toute la longueur de lisolation des céables d'ACCESSOIRES ACTIFS, y compris la partie
pré¢édemment soumise a l'essai HF conformément a 201.8.8.3.103, mais a Il'exclusion |des
seclions qui se trouvent & 100 mm des extrémités, doit étre immergée dans une solution
salihe a 0,9 %. La tension d'essai est appliquée entre I'électrode conductrice immergée dans
la splution saline et tous les conducteurs du cable simultanément.

Les| PORTE-ELECTRODES ACTIVES ‘équipés de leurs électrodes amovibles sont préparés pour
l'essai et raccordés a la source-de tension d'essai en utilisant les mémes techniques |que
celles décrites en 201.8.8.3:103. Le tissu imbibé de solution saline et la feuille métallique
appfiquée pour cet essai peuvent étre laissés en place a condition de s'assurer que le tissu
restle bien humide.

201/8.9.1.5 APPAREILS EM de CARACTERISTIQUES ASSIGNEES pour altitudes élevées

Améndementt

Cetfe exigence ne s'applique pas a la séparation entre les CIRCUITS PATIENTS HH et
I’ENVEKOPPE, y compris les ENTREES DE SIGNAL et les SORTIES DE SIGNAL, et entre les différgnts

CIRCUTTS PATIENTS HF-

Pour les APPAREILS D’ELECTROCHIRURGIE HF et les APPAREILS ASSOCIES, les exigences relatives
a la séparation entre les CIRCUITS PATIENTS HF et 'ENVELOPPE, y compris les ENTREES DE
SIGNAL et les SORTIES DE SIGNAL, entre les CIRCUITS PATIENTS HF et le circuit intermédiaire et
entre les différents CIRCUITS PATIENTS HF, sont spécifiées en 201.8.5.1.2.

201.8.10.4 Dispositifs de commande TENUS A LA MAIN et pédales de commande
201.8.10.4.1 Limitation des tensions de fonctionnement

Le paragraphe 8.10.4.1 de la norme générale ne s’applique pas. Voir 201.8.10.4.101.
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.8.10.4.2 * Cables de raccordement

Remplacement:

Les dispositifs d'arrét de traction d'ACCESSOIRES ACTIFS doivent étre congus de maniére a
réduire le plus possible tout RISQUE pour les PATIENTS et les OPERATEURS résultant de
conducteurs ou d'isolation endommagés du fait d’'une flexion ou d’une tension excessive des
cables.

La conformité doit étre vérifiée par examen et par I'essai suivant:

Les
ACT

Le

app
osc
sou
ouv
con
teng
diar

Lors
sou
ens
est

L'el

Le

ACT
d'en
trac
usa

Apri
don
con
au

1A

dispositifs d'arrét de traction sur des PORTE-ELECTRODES ACTIVES et des CONNECTE
FS sont soumis a I’essai un a la fois.

PORTE-ELECTRODES ACTIVES ou le CONNECTEUR ACTIF soumis a l'essai eSt FIXE suf

llant de I'appareil est au milieu de sa course, I'axe du céble, au point,ou il sort de la pé
mise a l'essai, est vertical et passe par l'axe d'oscillation. Le cablelest inséré par
erture de 300 mm a partir de I'axe d'oscillation et un poids égala* celui du cable e
hecteur de I'ACCESSOIRE ACTIF est FIXE au céble sous cette ouverture afin d'appliquer
ion au céble. Il convient que le diametre maximal du troucn’excéde pas le doublg
hétre du céble.

qu'un dispositif d'arrét de traction du PORTE-ELECTRODES ACTIVES ou du CONNECTEUR A
mis a l'essai est équipé de deux cébles ou plus, ils doivent étre soumis aux es
emble, le poids total FIXE au dispositif d'arrét deMraction étant la somme des poids do
exigé qu’ils soient individuellement appliqués-a‘chaque cable.

Ement oscillant subit une rotation d'un angle de 90° (45° de chaque cété de l'axe vertic

nombre de cycles appliqués aux dispositifs d'arrét de traction des PORTE-ELECTRO
VES doit étre de 10 000 (200 pQur les ACCESSOIRES ACTIFS a usage unique) a un
viron 30 cycles par minute. ke nombre de cycles appliqués aux dispositifs d'arréf
fion des CONNECTEURS ACTIFS doit étre de 5000 (100 pour les ACCESSOIRES ACTIA
pe unique) a un taux d'environ 30 cycles par minute.

bs I'essai, le cablexne doit pas s'étre détendu et ne doit pas présenter d'évent
mages. Pour les—e¢dbles multiconducteurs, il ne doit pas y avoir de court-circuit entre|
Hucteurs individuels. Le poids de traction doit étre augmenté jusqu'a 1 kg et il est véf
noyen d'un courant continu, que la continuité des conducteurs individuels ne dépasse

URS

un

areil similaire a celui représenté a la Figure 201.108, de sorte que,lortsque ['élément
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Figure 201.108 — Montage d'essai pour dispositifs d'arrét de traction d'ACCESSOIRE AQTIF

Par,

201
201

hgraphes complémentaires:

8.10.4.101 * CAPTEURS A INTERRUPTEUR

8.10.4.101.1 Généralités

Sauf disposition différentes>de 201.8.10.4.101.2, I'APPAREIL D'ELECTROCHIRURGIE HF| et

I'AP
acti

Le

alim
teng
et n
cas

PAREIL ASSOCIE applicable doivent étre équipés d'un CAPTEUR A INTERRUPTEUR exigeant
vation continue poufialimenter les BORNES DE SORTIES ACTIVES.

CAPTEUR A INTERRUPTEUR pour les ACCESSOIRES ACTIFS raccordés par cable doit

enté a partir,'d’'une source isolée de la PARTIE RELIEE AU RESEAU et de la terre, d
ion ne dépassant pas 12 V s’il existe une LIAISON CONDUCTRICE avec la PARTIE APPLIQ
e dépassant pas 24 V en courant alternatif ou 34 V en courant continu dans les au

une

Btre
une
UEE,
tres

NOT

HF en mode commun ne sont pas prises en compte.

4 - : L I . : : —l ’ } . f
1 CTLC TAIYCTIILT S dPPITJuUT dUA ITTISIUTTS dppdidissdllt Udllis 1T8s UTAFTEURS A TNTERRUFTEUR. LTS terrsions

En CONDITION DE PREMIER DEFAUT, le CAPTEUR A INTERRUPTEUR ne doit pas donner lieu a un
(des) COURANT(S) DE FUITE PATIENT basse fréquence supérieur(s) aux limites admissibles (voir

201

8.7.3).

La conformité est vérifiée par examen, vérification fonctionnelle et mesurage de la tension et
du(des) COURANT(S) DE FUITE.

Lorsque le CAPTEUR A INTERRUPTEUR est équipé de bornes d'entrée pour le raccordement a
des contacts de commutation électrique externe, il ne doit pas étre possible d'activer les
sorties de I'APPAREIL D'ELECTROCHIRURGIE HF lorsque les bornes d'entrée sont reliées par une
résistance supérieure ou égale a 1 000 Q.
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La conformité est vérifiée par un essai fonctionnel.

Chaque CAPTEUR A INTERRUPTEUR doit uniquement activer son unique BORNE DE SORTIE ACTIVE
prévue et ne doit pas commander plus d'un MODE ELECTROCHIRURGICAL HF a tout moment.

NOTE 2 Pour les besoins de la présente exigence, les deux bras d'un interrupteur a touche basculante sont
considérés comme étant deux interrupteurs individuels.

201.8.10.4.101.2 Activation non continue

Un mode d'activation non continue du CAPTEUR A INTERRUPTEUR est uniquement accepté si

a) |a sortie de I'APPAREIL D’ELECTROCHIRURGIE HF s'arréte automatiqguement conformément a
'application spécifique de I'appareil;

b) un indicateur visible est prévu pour indiquer a I'OPERATEUR que \ I'APPAREIL
D’ELECTROCHIRURGIE HF est réglé sur ledit mode d'application spécifique, et

c) |l est prévu un moyen de désactivation manuelle des sorties.

La |conformité est vérifiée par examen des DOCUMENTS D’ACCOMPAGNEMENT et elsai
fongtionnel.

20118.10.4.101.3 Activation de variation d’impédance

Un [CAPTEUR A INTERRUPTEUR destiné a activer une sortie HF en réponse a une impédance
apppraissant entre des BORNES DE SORTIES ACTIVES n'est(@cceptable que pour la COAGULATION
BIPQLAIRE.

Lorgqu'un tel CAPTEUR A INTERRUPTEUR a variation d'impédance est prévu comme solution de
remplacement ou comme supplément a un "€APTEUR A INTERRUPTEUR de détection d¢ la
fermeture des contacts, alors

a) Jl ne doit pas étre possible, quelles*que soient les conditions, d'alimenter la sortig HF
Luniquement par suite d'une interruption et d'un rétablissement de I'ALIMENTATION RESEAU,
et

b) J'activation a variation d'impédance ne doit étre validée qu'en réponse a une sélection
spécifique de I'OPERATEURy et

c) [ette sélection doit étre indiquée de maniére visible pour I'OPERATEUR.

Les| CAPTEURS A INTERRUPTEUR a variation d’'impédance ne doivent pas étre autorisés gour
I'activation de sorties HF MONOPOLAIRES. Les exigences du présent paragraphe ne s'appligdient
pas| aux CAPTEURS A INTERRUPTEUR qui sont uniquement capables de conm:Tcter
autgmatiquement une sortie HF conformément a l|'objectif prévu de modes d'application
spétifiques(voir 201.8.10.4.101.2 a)).

La |coOformité est vérifiee par examen des DOCUMENTS D’ACCOMPAGNEMENT et eBsai
fonctrommet:

201.8.10.4.101.4 Pédales

Les pédales doivent étre conformes a l'exigence suivante (voir également 201.11.6.5 et
201.12.2).

La force exigée pour actionner la pédale doit étre supérieure ou égale a 10 N, appliquée sur
une surface de 625 mm?en tout point de la surface de fonctionnement de la pédale.

La conformité est vérifiée par mesurage de I'effort de commande.
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201.9 Protection contre les DANGERS MECANIQUES des APPAREILS EM et
SYSTEMES EM

L’Article 9 de la norme générale s’applique.

201.10 Protection contre les DANGERS dus aux rayonnements involontaires ou
excessifs

L’Article 10 de la norme générale s’applique.

201,11 Protection contre les températures excessives et les autres DANGERS
L'Anticle 11 de la norme générale s’applique avec les exceptions suivantes:

201{11.1.1 * Température maximale en UTILISATION NORMALE

Addition:

L’AHPAREIL D’ELECTROCHIRURGIE HF, réglé pour fournir sa PUISSANCE DE SORTIE ASSIGNEE|sur
une| charge résistive en utilisant les cables d’électrodes, est mis en fonctionnement pendant
1 h fau CYCLE D’UTILISATION spécifié par le FABRICANT, mais avetc des temps de fonctionnement
d’ay moins 10 s alternant avec un temps de repos ne dépassant pas 30 s.

201{11.1.2.1 PARTIES APPLIQUEES destinées a founnir de la chaleur a un PATIENT

Addition:

Les|ELECTRODES ACTIVES sont considérées*comme des PARTIES APPLIQUEES destinées a foyrnir
de [la chaleur a un PATIENT dans le*cadre de leur effet clinique prévu (INCISION et
COAGULATION). L'indication des températures et des effets cliniques n’est pas exigée.

201{11.1.2.2 PARTIES APPLIQUEES non destinées a fournir de la chaleur a un PATIENT

Adalition:

Les|ELECTRODES NEUTRES sont considérées comme des PARTIES APPLIQUEES non destinégs a
fournir de la chaledr @’un PATIENT (voir 201.12.4.101 et 201.15.101.5).

201111.6.3 *“Renversement sur des APPAREILS EM et des SYSTEMES EM

Remplacement:

L’En\n—u oo d Pappoanct
NVTETOT T = UG T 7 T 7\t

construite de fagon que du liquide renversé en UTILISATION NORMALE ne mouille pas les
isolations électriques ou autres composants susceptibles, lorsqu’ils sont humides, de
compromettre la sécurité de ’APPAREIL D’ELECTROCHIRURGIE HF et des APPAREILS ASSOCIES.

[l o ARDARCL o Ao Aot "t
T CT UCTS 7\ T N\CIto MoJoUcTTES. guUTt re

~
>4

La conformité est vérifiée par I'essai suivant.

Un litre d’eau est versé de fagcon continue au centre de la surface supérieure de I’APPAREIL
D’ELECTROCHIRURGIE HF et des APPAREILS ASSOCIES pendant 15s. Les APPAREILS
D’ELECTROCHIRURGIE HF et les APPAREILS ASSOCIES destinés a étre encastrés dans une cloison
ou une armoire sont soumis aux essais, montés comme recommandé, en versant 'eau sur la
cloison au-dessus du tableau de commande. Aprés ce ftraitement, [|'APPAREIL
D’ELECTROCHIRURGIE HF et les APPAREILS ASSOCIES doivent satisfaire a I'essai de tension de
tenue spécifié en 201.8.8.3, et il doit étre vérifié par examen que I'eau qui a pu pénétrer dans
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I’ENVELOPPE ne peut pas compromettre la sécurité de I’APPAREIL D’ELECTROCHIRURGIE HF et des
APPAREILS ASSOCIES. En particulier, il ne doit pas y avoir de trace d’eau sur les isolants dont
les LIGNES DE FUITE sont spécifiées en 8.9.1 de la norme générale.

201.11.6.5 Pénétration d’eau ou de corps solides dans les APPAREILS EM et les
SYSTEMES EM

Addition:

a) * Les piéces de commutation électrique des pédales d'APPAREILS D'’ELECTROCHIRURGIE HF

et d'APPAREILS ASSOCIES destinés a étre utilisés en salles d’opération doivent étre
brotégées contre les effets de la pénétration des liquides susceptibles d’entrainer une
mise sous tension intempestive de la PARTIE APPLIQUEE.

| a conformité est vérifiée par I'essai suivant.

| a pédale doit étre completement immergée sous 150 mm d’eau salée a@©,9 % pendant
B0 min. Pendant cette période d'immersion, elle doit étre reliée a'luh CAPTEUR A
NTERRUPTEUR correspondant a celui auquel elle est reliée en UTILISATION NORMALE et
hctionnée 50 fois. Le CAPTEUR A INTERRUPTEUR doit enregistrer une désactivation a chaque
ibération de la pédale.

b) [ Les parties électriques d'INTERRUPTEURS MANUELS doivent(Cétre protégées contrefles
bffets de la pénétration des liquides susceptible d’entrainér une mise sous tengion
ntempestive de la PARTIE APPLIQUEE (voir également 201,81813.103).

| a conformité est vérifiée par I'essai suivant.

| 'impédance en courant alternatif de chacune des Hornes de commutation du CONNECTEUR
NCTIF doit étre mesurée a une fréquence d'au moins 1 kHz et a une tension inférieufe a
12 V. Le PORTE-ELECTRODES ACTIVES est mainténu horizontalement, a 50 mm au moins|au-
Hessus d’une surface quelconque, les parties~actives de l'interrupteur se trouvant dans la
pbosition la plus élevée. Un litre de solution saline a 0,9 % est versé de fagon continue|sur
e dessus du PORTE-ELECTRODES ACTIVESpendant 15 s de fagcon a ce qu'’il soit mouillé| sur
oute sa longueur. Il est admis que le liquide s’écoule librement. L'impédance en coufant
hlternatif des bornes de commutation*doit rester supérieure a 2 000 Q.

mmédiatement apres, chaque TINTERRUPTEUR MANUEL est actionné et libéré 10 fois.
| 'impédance en courant alternatif des bornes de commutation doit dépasser 2 000 Q dans
es 0,5 s suivant chaque libération.

201|11.6.7 * Stérilisationdes APPAREILS EM et des SYSTEMES EM

Addition:

Sauf s'ils sontsmarqués comme étant destinés a un usage unique, les ACCESSOIRES AC[IFS
aindi que tolites les pieces amovibles correspondantes, a l'exception des CONNECTEURS
ACT|FS quispeuvent étre séparés des cables sans l'utilisation d'OUTILS, doivent répondre [aux
exidencesde la présente norme particuliére aprés avoir été soumis aux essais conformément
au présent paragraphe de la norme générale.

201.11.8 Coupure de I'alimentation / du RESEAU D'ALIMENTATION vers |I'"APPAREIL EM

Addition:

Lors de la remise sous tension d’'un APPAREIL D’ELECTROCHIRURGIE HF, consécutive a une mise
hors tension, ou lors de coupures et de rétablissements de 'ALIMENTATION RESEAU

— la puissance de sortie, pour un réglage donné de la commande correspondante, ne
doit pas augmenter de plus de 20 %, et

— le MODE ELECTROCHIRURGICAL HF ne doit pas étre modifié, sauf s'il s'agit d'un passage
en état de veille sans aucune sortie.
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La conformité est vérifiée par mesurage de la puissance moyenne sur 1 s et observation du
mode de fonctionnement

a) lors de manceuvres répétées de [linterrupteur réseau de I’APPAREIL
D’ELECTROCHIRURGIE HF;

b) lors de coupures et de rétablissements de I'ALIMENTATION RESEAU, linterrupteur de
I’APPAREIL D’ELECTROCHIRURGIE HF étant laissé sur la position « MARCHE».

201.12 Précision des commandes, des instruments et protection contre les
caractéristiques de sortie présentant des risques

L'Arlticle 12 de la norme générale s’applique avec les exceptions suivantes:

201{12.1 Précision des commandes et des instruments

Paragraphes complémentaires:

201{12.1.101 Exactitude du réglage de la commande de puissance.de sortie

Pour les puissances de sortie supérieures a 10 % de la PUISSANGE DE SORTIE ASSIGNEH, la
puigsance effective, en fonction de la résistance de charge et du‘réglage de la commandeg de
la duissance de sortie, ne doit pas s'écarter de plus de #,20 % de celle indiquée sur|les
schgmas spécifiés en 201.7.9.3.1.

La ¢onformité est vérifiée en effectuant I'essai de 2031.12.1.102 mais en utilisant les val¢urs
appfopriées de la résistance de charge.

201{12.1.102 Monotonicité du réglage de la'\commande de puissance de sortie

La puissance de sortie ne doit pas augmenter avec la diminution du réglage de la commalnde
de |p puissance de sortie (voir 201.7.9,3-, la Figure 201.109 et la Figure 201.110).

La ¢onformité est vérifiée par I'essai suivant:

) * Sorties MONOPOLAIRES

La puissance de sortie en fonction du réglage de la commande de la puissanceg de
sortie est mesurée a au moins cinq valeurs particulieres de la résistance de chargg, a
savoir 100 2, )200 ©2, 500 2, 100002, 2000 Q, et a la CHARGE ASSIGNEE. Pes
ACCESSOIRES) ACTIFS et des ELECTRODES NEUTRES fournis avec [I'’APPAREIL
D’ELECTROCHIRURGIE HF ou des longueurs de conducteurs isolés de 3 m doivent Etre
utilisé(€)s pour la connexion des résistances de charge.
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>N

b)

ALIMENTATION RESEAU
2 Table en matériau isolant
3 APPAREIL D’ELECTROCHIRURGIE HF
4 ELECTRODE ACTIVE
5
9

ELECTRODE NEUTRE, en métal ou en contactavec une feuille métallique de mémes dimension
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Figure 201.109 — Mesurage de-la puissance de sortie — sortie MONOPOLAIRE

* Sorties BIPOLAIRES

La puissance de sortiesen fonction du réglage de la commande de la puissance
sortie est mesurée a-au’moins cinq valeurs particulieres de la résistance de charg
savoir 10 ©, 50 Q, 200 Q, 500 Q, 1 000 £, et a la CHARGE ASSIGNEE. Le cable BIPOL
fourni avec I'’APPAREIL D’ELECTROCHIRURGIE HF ou une longueur de 3 m de céble iso
deux conducteurs d'une TENSION ASSIGNEE de 600 V ou plus doit étre utilisé(e) pod

connexion des-tésistances de charge.
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Les FABRICANTS doivent fournir des instructions spécifiques sur la fagon de mettrg en

place.Ges mesurages sur des formes alternatives d'ACCESSOIRES BIPOLAIRES.
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