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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -

Part 2-2: Particular requirements for the safety
of high frequency surgical equipment

1) The
all n

FOREWORD

998(E)

mprising
promote

interpational co-operation on all questions concerning standardization in elds. To
this lend and in addition to other activities, the IEC publishes Intg ation is
entrysted to technical committees; any IEC National Committee\ ith may
participate in this preparatory work. International, governmenta liaising
with fthe IEC also participate in this preparation. The IEC coll nization
for [Standardization (ISO) in accordance with conditions de the two
orgahizations.

2) The |formal decisions or agreements of t ible, an
interpational consensus of opinion on the entation
from|all interested National Committees.

3) The international use and are published in the form
of st d by\the National Committees in that sensle.

4) In o ittees undertake to apply IEC Intefnational
Stan in their national and regional standards. Any
dive ihg national or regional standard shall b¢ clearly
indid

5) The dicate its approval and cannot be rendered responsiblg for any
equi

6) Atte hat Sogme ©f the elements of this International Standard may be thg subject
of pg esponsible for identifying any or all such patent rights.

Interngti 0601-2-2 has been prepared by subcommittee| 62D:

Electrd C technical committee 62: Electrical equipment in medical

practic

This th 60601-2-2 cancels and replaces the second edition published in 1991,

and constitutes a te ical revision.

The textofthisParticutarStandardisbasedonthe fu”uvv;ny toctments:

FDIS Report on voting
62D/291/FDIS 62D/297/RVD

Full information on the voting for the approval of this Particular Standard can be found in the

report

Annex

on voting indicated in the above table.

AA is for information only.
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In this Particular Standard the following print types are used:

— requirements, compliance with which can be tested, and definitions: in roman type;
— notes, explanations, advice, introductions, general statements, exceptions and references: in smaller type;
— test specifications: in italic type;

— TERMS DEFINED IN CLAUSE 2 OF THE GENERAL STANDARD OR THIS PARTICULAR STANDARD:
SMALL CAPITALS.

@%
S
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INTRODUCTION

visions for this third edition of the Particular Standard refer mainly to the following:

— Split NEUTRAL ELECTRODES are dealt with in more detail.

— Limitation of incorrect output power in SINGLE FAULT CONDITION.

— The requirements for AP EQUIPMENT are revised.

— White indicator lamps on coloured backgrounds for CUTTING and COAGULATION mode

lon

— Limitation of monitoring current to 100 pPA for HF SURGICAL EQUIPMEN
PARTS.

- Re

— Sinpultaneous activation of more than one PATIENT CIRCUIT i

co

ger allowed.

ised requirements for CREEPAGE DISTANCE and AIR CLEARANCE\Q

npliance test method is now defined.

@@

are no

PPLIED

and a
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MEDICAL ELECTRICAL EQUIPMENT -

Part 2-2: Particular requirements for the safety
of high frequency surgical equipment

SECTION ONE — GENERAL

The clauses and subclauses of this section of the General Standard apply except as follows:

1 Sg
This cl
*1.1
Additid

This P
EQUIPM
SURGI(Q

HF SUR
micro-
require
require

1.2 O

Replag

The olj

SURGI(

1.3 P

Additign:

ope and object
puse of the General Standard applies except as follows:
bcope

n.

articular Standard specifies requi
ENT used in medical practice,
AL EQUIPMENT.

GICAL EQUIPMENT having a RATED OUFRUT ROW Y
coagulation, or for yse in dentitryhtl nalogy) is exempt from certain
ments of this PaK ] dard. These exemptions are indicated in the r

ments.

bject Q

ndard is to establish particular requirements for the safef

RGICAL
as HF

ple for
of the
levant

y of HF

This P

thlhecatiane ~ancictina A
oTCTotoTTS OISOty U

IEC 60601-1:1988, Medical electrical equipment — Part 1: General requirements for safety
Amendment 1 (1991)
Amendment 2 (1995)

IEC 60601-1-1:1992, Medical electrical equipment — Part 1: General requirements for safety —
1: Collateral Standard: Safety requirements for medical electrical systems

IEC 60601-1-2:1993, Medical electrical equipment — Part 1: General requirements for safety —
2: Collateral Standard: Electromagnetic compatibility — Requirements and tests

IEC 60601-1-4:1996, Medical electrical equipment — Part 1: General requirements for safety —
4: Collateral Standard: Programmable electrical medical systems


https://iecnorm.com/api/?name=87e6891dbda2d876956e4645af2ab3de

~-8- 60601-2-2 © IEC:1998(E)

For brevity, IEC 60601-1 is referred to, in this Particular Standard, either as the “General Standard”
or as the “General Requirement(s)”, IEC 60601-1-1, IEC 60601-1-2, and IEC 60601-1-4 as the
Collateral Standard(s).

The term "this Standard" covers the Particular Standard used together with the General
Standard and any Collateral Standards.

The numbering of sections, clauses and subclauses of this Particular Standard corresponds to
that of the General Standard. The changes to the text of the General Standard are specified by
the use of the following words:

“ il la i +la 1 lo l £ +la P L (oY pu | pu | H
Repla et MmMeans—that tne—cratuse—otr—stdcratuse—or—tne—Cenerar—sSta placed

complgtely by the text of this Particular Standard.

“Additipn” means that the text of this Particular Standard is additior ents of

the Geeral Standard.

“Amenfment” means that the clause or subclause of the Gene Hed as

indicatpd by the text of this Particular Standard.

Subclduses or figures which are additional to thosé¢ of : nbered
startina]; from 101, additional annexes are lettered-AR and additional items aa), bb),
etc.

Clausgs and subclauses for which thers is a_ra 3 2 These
rationgdles can be found in an informativeé anneXxAA mining
the relpvance of the requirements addtess ut sho ditional
test requirements.

Where| there is no corfespo et ause gr subclause in this Particular Standdrd, the
sectior, clause or subglause™s tandard or of Collateral Standards applies without
modifi¢ation. Where_ i < i part of the General Standard or Cdllateral
Standdrds, althoughpe ¥, is\ot’'to be applied, a statement to that effect is diven in
this Pdrticular Standé

A requfremen { [ Staridard, replacing or modifying requirements of the General

Standgrd o ards, takes precedence over the corresponding General
Requireme

2 Tdrminolds d\ definitions

This clpuse of the General Standard applies except as follows:

Additional definitions:

*2.1.101

HF SURGICAL EQUIPMENT

MEDICAL ELECTRICAL EQUIPMENT including its associated ACCESSORIES intended for the
performance of surgical operations, such as the CUTTING or COAGULATION of biological tissue by
means of high frequency (h.f.) currents.
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2.1.102

ACTIVE ELECTRODE

Electrode intended to produce certain physical effects required in electrosurgery, for example
CUTTING and COAGULATION.

2.1.103

BIPOLAR ELECTRODE

Assembly of two ACTIVE ELECTRODES on the same support, so constructed that, when
energized, the h.f. current flows mainly between these two electrodes.

2.1.10
NEUTRAL ELECTRODE
Electrqde of a relatively large area for connection to the body of the i ded to
provide¢ a return path for the high frequency current with such a low | e body
tissue that physical effects such as unwanted burns are avoided.

NOTE —|The NEUTRAL ELECTRODE is also known as plate, plate electrode, passi ode.

2.1.10%
ENDOSEOPICALLY USED ACCESSORY
See ddfinition in IEC 60601-2-18:1996.

NOTE —|The reader is referred to IEC 60601-2-18 to ensure tha

2.12.101
RATED PUTPUT POWER
The pdwer in watts produced when the hf:

2.12.102
CUTTING
Resection or dissectio
current density at the A

of high

2.12.103

COAGU|ATION
Sealing of small<blogd \ jquency
current at the 2 )

each operating-mede of the HF SURGICAL EQUIPMENT.

3 General requirements

This clause of the General Standard applies except as follows:

3.6
Additional SINGLE FAULT CONDITIONS:

aa) failure in the NEUTRAL ELECTRODE monitoring circuit which would result in a SAFETY HAZARD
(see 59.101);

bb) a defect in the output switching circuit resulting in an excessive low frequency PATIENT
LEAKAGE CURRENT (see 56.11);
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cc) any defect which results in the unwanted energization of the PATIENT CIRCUIT (see 59.102);

dd) any defect which results in a significant increase in output power relative to the output

se

tting (see 51.5).

4 General requirements for tests

This clause of the General Standard applies except as follows:

46 O

ther conditions

Additig

aa) W
th

5 CI
This cl
*5.2 A
Ameng

Delete

6 Id

This cl

) cCld

Additig

The re
attachge

Conne
with th

=W T -
1T 1TLtCTIT.

here reference is made in test specifications to electrode cabfes
bse supplied or recommended by the manufacturer shall be useq)

Assification
puse of the General Standard applies except as follo
\ccording to the degree of protection against e
ment:

TYPE B APPLIED PART.

ns.

Ctions<on
b following symbols.

i i

F

T |

trodes,

nall be

he HP SURGICAL EQUIPMENT for the NEUTRAL ELECTRODE leads shall be marked

for PATIENT CIRCUITS according to 19.3.101 a) 1)

for PATIENT CIRCUITS according to 19.3.101 a) 2)
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*p) Output
Replacement:

— RATED OUTPUT POWER, in watts, and RATED LOAD, in ohms, for each operating mode.

— Operating frequency or frequencies (RATED VALUE of the fundamental frequency or
frequencies), in megahertz or kilohertz.

*6.3 Marking of controls and instruments

Additional item:

e relative units
hénngdicated
ecified

aa) The output control shall have a scale and/or associated indicator show;
of|high frequency output. The indication shall not be marked in wat
pawer is delivered with an accuracy of £20 % over the total load res
in(6.8.3.

The numeral "0" shall not be used unless no h.f. power in exce
frgm an ACTIVE or BIPOLAR ELECTRODE in this position.

livered

NOTE —|The compliance test is the application of clause 50.
*6.7 Ipdicator lights and push-buttons
a) Colours of indicator lights

Additign:

Where
colours:

lowing

green
red
yellow
blue

Blue a a €6 hall be
similar fthe pushbutton of the fingerswitch or of the footswitch-pedal
which [

NOTE —

6.8 A

6.8.2

Additioratterms:

*aa) Information concerning the use of suitable cables, ACCESSORIES, ACTIVE and NEUTRAL
ELECTRODES, including values for the highest allowed h.f. peak voltage, in order to avoid
incompatibility and unsafe operation.

Advice for the OPERATOR to ensure that connected ACCESSORIES are rated for at least the
maximum peak output voltage of the HF SURGICAL EQUIPMENT set at the intended output
control setting in the intended operating mode, with reference to the diagrams required
by 6.8.2 ee).
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Notes on the application of HF SURGICAL EQUIPMENT. These notes shall draw the attention
of the OPERATOR to certain precautions which are necessary in order to reduce the risk of
accidental burns. In particular, advice, when appropriate, shall be given on the following:

*1)

*2)

[T
~

The entire area of the NEUTRAL ELECTRODE should be reliably attached to the
PATIENT'S body and as close to the operating field as possible (see notes 1 and 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.). The use of antistatic sheeting is recommended for this purpose.

Skin-to-skin contact (for example between the arms and body of the PATIENT) should
be avoided, for example by insertion of dry gauze (see notes 1 and 2).

S|multaneously on the same PATIENT, any monitoring electrodes
far as possible from the surgical electrodes. Needle monitorh
recommended.

are not

In all cases, monitoring systems incorporating high imiting
devices are recommended.
The cables to the surgical electrodes should be pogsiti contact
with the PATIENT or other leads is avoided.
isolated
e body

AL EQUIPMENT to function corrgctly at
faulty application of the NEUTRAL
. In this case, the application| of the
ions should be checked before selecting al higher

or oxidizing gases such as nitrous oxidg (N,O)
ayoidedNf a surgical procedure is carried out in the region of

should be used for cleaning and disinfection wherever

ed for cleaning or dlsmfectmg, or as solvents of adhesives,
a risk
uch as
these
U0 be mopped up before HF SURGICAL EQUIPMENT is used. Attention|should

be called to the danger of ignition of endogenous gases. Some materigls, for
pxamplp cotton_wool and gauze when saturated with axygen may he ign ted by

10)

11)

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, or the
pacemaker may be damaged. In case of doubt, approved qualified advice should be
obtained.

For HF SURGICAL EQUIPMENT with an operating mode as described in 46.103 b), a
warning is required to the effect that the output from either ACTIVE ELECTRODE may
change during use.

NOTE 1 — This requirement does not apply to HF SURGICAL EQUIPMENT only incorporating bipolar output.

NOTE 2 — This requirement does not apply to HF SURGICAL EQUIPMENT intended for use without a
NEUTRAL ELECTRODE.
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cc)

dd)

*ee)

ff)

*6.8.3

Additignal items:

*aa)

*bb)

A warning that interference produced by the operation of HF SURGICAL EQUIPMENT may

adversely influence the operation of other electronic EQUIPMENT.
Advice for the USER regularly to inspect the ACCESSORIES. In particular, electrode

cables

and ENDOSCOPICALLY USED ACCESSORIES should be checked for possible damage to the

insulation.

Information shall include diagrams showing the maximum possible peak output voltage of

the HF SURGICAL EQUIPMENT versus the output control setting for all operating
available.

modes

A warning that failure of the HF SURGICAL EQUIPMENT could result in an unintended

increase of output power.

Technical description

Power output data — monopolar output (for all operating
‘blend” control being set to the maximum position)

1) Diagrams showing the power output at full and ha

Power output data — bipolar outg

1) Diagrams showing the power outputhat odtput control settings mi
over the range of load resis Q00 Q, but extended as neces
include the RATED LOAD.

3) Diagrams showi
load resistancg i

ariable

inimally

sary to
ecified
nimally
sary to
ecified

ble)
control

d.
E, this

cc) oltage output data
Diagrams ' .
getting.
*dd) [Designation 0
Where
q
7 Pd
This clpuse.of-the eral Standard applies except as follows:
7.1
Amendment:

The operational settings shall be such that HF SURGICAL EQUIPMENT delivers the RATED OUTPUT
POWER on all outputs which may be activated simultaneously.

HF SURGICAL EQUIPMENT shall be operated as specified in the test of 50.1.
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SECTION TWO — ENVIRONMENTAL CONDITIONS

The clauses and subclauses of this section of the General Standard apply.
SECTION THREE - PROTECTION AGAINST ELECTRICAL SHOCK HAZARDS
The clauses and subclauses of this section of the General Standard apply except as follows:

14 Requirements related to classification

This clause of the General Standard applies except as follows:

14.6 TYPES B, BF and CF APPLIED PARTS
Replagement:

The AAPLIED PARTS of HF SURGICAL EQUIPMENT shall be TYPE B
17 Skgparation

This clpuse of the General Standard applie
*17h) | Defibrillator protection

Amendment:

PATIEN onsidered as APPLIED PARTS in the ¢ontext

of this |subclause.
Compllance is c
and in|figure 50 of 1

After t
tests ¢
ACCOM

ode test only, as described in item h) of clause 17
ing a test voltage of 2 kV instead of 5 kV.

SMENT shall be capable of meeting all the requirements and
and of performing its intended function as described| in the

18 P i i functional earthing and potential equalization

This clpuse.of the Géneral Standard applies except as follows:

Additional item:
*aa) 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.

*19 Continuous LEAKAGE CURRENTS and PATIENT AUXILIARY CURRENTS

This clause of the General Standard applies except as follows:
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19.1 General requirements

Item b)
Addition:

— With the h.f. output inoperative, but in such a way that the low frequency LEAKAGE
CURRENTS are not affected.

*Item g)
Amendment:

Theselinvestigations shall be carried out with the HF SURGICAL EQUIPMENT gwitehed on, Qut with
PATIEN|T CIRCUITS not activated.

19.2 PHINGLE FAULT CONDITIONS
Item a

Additign:

— thel simulation of a defect in the output switching g alti increase of RATIENT
LEAKAGE CURRENT (see 56.11).

19.3 Allowable values
*Item q) and table IV
Amendment:

Currents intended to

the PATIENT shall Teet
Iltem b

Amendment:

act between a split NEUTRAL ELECTROPE and
PE BF APPLIED PART AUXILIARY CURRENT.

The 1( A AGE CURRENT does not apply to h.f. LEAKAGE CURRENTS| tested
from ACKIVE and \ECTRODES with PATIENT CIRCUITS activated (see 19.3.101).

Additignal subctause:

19.3.102Thermal effects of h.f. LEAKAGE CURRENTS

In order to prevent unintended thermal burns, h.f. LEAKAGE CURRENTS tested from ACTIVE and
NEUTRAL ELECTRODES with PATIENT CIRCUITS activated shall, depending on their design, comply
with the following requirements.

*a) High frequency LEAKAGE CURRENTS
1) NEUTRAL ELECTRODE referenced to earth

The PATIENT CIRCUIT is isolated from earth but the NEUTRAL ELECTRODE is referenced to
earth at high frequencies (see figure 107) by components (for example a capacitor)
satisfying the requirements of a TYPE BF APPLIED PART. When tested as described below,
the h.f. LEAKAGE CURRENT flowing from the NEUTRAL ELECTRODE through a non-inductive
200 Q resistor to earth shall not exceed 150 mA.
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Compliance is checked by the following tests.

Test 1 — The test is performed on each single output of the HF SURGICAL EQUIPMENT in
turn with the electrode cables and electrodes as shown in figure 101. The cables are
spaced 0,5 m apart on an insulating surface 1 m above an earthed conductive plane.

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

Test 2 — The HF SURGICAL EQUIPMENT is set up as for test 1, but the 200 Q load resistor
is connected between the ACTIVE ELECTRODE and the PROTECTIVE EARTH TERMINAL of the
HF SURGICAL EQUIPMENT as shown in figure 102. The h.f. LEAKAGE CURRENT flowing from
the NFUTRAI FI FCTRODFE is measured

NEUTRAL ELECTRODE isolated from earth at high frequency

The PATIENT CIRCUIT is isolated from earth at both high and
isolation shall be such that the h.f. LEAKAGE CURRENT flo¥

described below.

Compliance is checked by the following test.

The HF SURGICAL EQUIPMENT is set up as describec
being unloaded and loaded at the RATED LOAD.

pla) 1), the| output

Any metal ENCLOSURES of CLASS Il HF SURGICAL EQUY ‘ RED HF
SURGICAL EQUIPMENT shall be c¢e¢ / ing an
insulating ENCLOSURE shall be ggsity ¢ Z t equal
to that of the base of the HF SURS|CA ; Yuri B). The

h.f. LEAKAGE CURRENT IS measugea N ES RGICAL

NOTE - The above regdi d 3 I POWER

Any PATIENA CIR
earth an

d from

The h.f. LEA p and to
the NEUTRAL\E: ; se two
values are\ad ELECTRODE is present on the HF SURGICAL EQUIPMENT)
shall Tt e which produces a power in a 200 Q non-inductive fesistor

equal 10 1 %~ the mayimum bipolar RATED OUTPUT POWER, with all output contiols set

Complianee is.checked by the following test.

The AF*SORGICAL EQUIPMENT is set up as shown in figure 104. The test is conducted
using’ one side of the bipolar output and using bipolar and (if applicable) MEUTRAL
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 not exceed the
requirement above. The test is then repeated for the other side of the bipolar output.

Any metal ENCLOSURES of CLASS Il HF SURGICAL EQUIPMENT and INTERNALLY POWERED HF
SURGICAL EQUIPMENT shall be connected to earth. HF SURGICAL EQUIPMENT having an
insulating ENCLOSURE shall be positioned on earthed metal having an area at least equal
to that of the base of the HF SURGICAL EQUIPMENT.

During all measurements of h.f. 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.

NOTE — The above requirements 1), 2) and 3) apply to HF SURGICAL EQUIPMENT with both TYPE BF and TYPE
CF APPLIED PARTS.

Requirements for h.f. ENCLOSURE LEAKAGE CURRENTS are under consideration.
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*b) High frequency LEAKAGE CURRENTS measured directly at the HF SURGICAL EQUIPMENT
terminals

The preceding item a) shall 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 exceeding 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 19.3.101 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 h.f. PATIENT CIRCUITS

1) |A non-activated monopolar PATIENT CIRCUIT shall produce no morg than 150-mA high
; DE.
2) 200 Q
into a
urrents
Thi d at all
ave
Co fied in
sul 02 (for
mo
20 Djelectric strength
This clpuse of the General
Amendment:
The requiremen d es are
given in 59.103.4
There -2-18.
*20.2
For HH 2 When
investigating i andard
atmosphericspressure greater than 960 hPa or 720 mm Hg to fix the insulating propertieg of the
atmos%here.

20.3 Values of test voltages
Table V, note 2: Replacement:

For the test voltage on APPLIED PARTS, the reference voltage (U) shall be determined by
measuring the peak h.f. voltage, calculating the r.m.s. value of a mains frequency sinusoidal
waveform having the same peak voltage and using this calculated value as the reference
voltage (V) in table V. However, the reference voltage (U) shall be minimally 250 V.
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*20.4 Tests

Additional item:

aa) If, during the testing of separation B-a, a breakdown or flashover occurs through the
atmosphere at the AIR CLEARANCE specified in 57.10, an insulating barrier may be placed to
prevent this breakdown so that the protective insulation can be tested.

If, during the testing of separation B-a, a breakdown or flashover occurs at the CREEPAGE
DISTANCE specified in subclause 57.10, the test shall be carried out on such components
which insulate separation B-a, such as transformers, relays, optocouplers or CREEPAGE
DISTANCES on printed circuit boards.

SECTION FOUR — PROTECTION AGAINST MECHANICAL }

The clauses and subclauses of this section of the Ge WS:

36 E|ectromagnetic compatibility

In accqrdance with amendment 2 of the Gex 01-1-2

applieg, except as follows:
36.201 EMISSIONS

*36.20[L.1.6 HF SURGIC

Replagement:

HF SUR hed on
but thg hed to
the HF

NOTE — - 5 kHz)
should 1

36.202

Comp/ ance test:
Addition:

In the context of the compliance test, failures which do not create a SAFETY HAZARD and which
shall be accepted during the tests are

— interruption of the h.f. power output,

— switching-off of the HF SURGICAL EQUIPMENT,

— reset into stand-by mode,

provided that after the interference has ceased, NORMAL CONDITION is restored, either
spontaneously or after power to the HF SURGICAL EQUIPMENT is switched off and on again.
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Unacceptable failures creating a SAFETY HAZARD, which shall not occur during the tests, are

— unintended energization of any PATIENT CIRCUIT,

— unintended increase of output power by more than the defined power in 51.5,

— unintended changes of operating mode or power setting during stand-by or activation,

— permanent failure of any visible or audible indicator.

SECTION SIX — PROTECTION AGAINST HAZARDS OF IGNITION
OF FLAMMABLE ANAESTHETIC MIXTURES

The clauses and subclauses of this section of the General Standard apply except as follows:

39 C
This cl
39.3

Additio
39.3.1

The el
of no n

*42 K
This cl

42.3

3) bu
Replad

HF SUR

The clauses and sybcla
Fxcessive t:

ommon requirements for CATEGORY AP and CATEGORY APG'E
puse of the General Standard applies except as follows:
Prevention of electrostatic charges

nal subclause:

D1  Footswitches

pctrically conductive path from foqts e floor shall have a res

hore than 10 MQ.

SECTION SEVE

stance

WS!:

the ele

GI€AL EQUIPMENT, set up to deliver its RATED OUTPUT POWER into a resistive loa

using
rer but

with operating times of at least 10 s alternating with a resting time of not more than 30 s

(see 6.

1 m) of the General Standard).

44  Overflow, spillage, leakage, humidity, ingress of liquids,
cleaning, sterilization, disinfection and compatibility

This clause of the General Standard applies except as follows:
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Spillage

Replacement:

998(E)

The ENCLOSURE of the HF SURGICAL EQUIPMENT shall be constructed so that liquid spillage in
NORMAL USE does not wet electrical insulation or other components which, when wetted, are
likely to affect adversely the safety of the HF SURGICAL EQUIPMENT.

Compliance is checked by the following test.

A qua
SURGI(
wall on
the co
streng
entere
particy
specifi

*44.6

Additig

aa) TH
in
TH
3d
ar
sh
SA
bb) TH
liq
Compl
TH
wi
is
frd
le
oy

I
de

ﬂ!’it}/ of 1 1 of water /S pnurarl ctn:lrlil}/ onto tha middle of tha tnp surfaca of the HF

AL EQUIPMENT over a period of 15 s. HF SURGICAL EQUIPMENT intended to it into a

cabinet is tested mounted as recommended, the water being po above

ntrol panel. After this treatment, the HF SURGICAL EQUIPMENT Shj ielectric

h test specified in clause 20, and inspection shall show tR 3 have

| the ENCLOSURE cannot adversely affect the safety of thre ENT. In

lar, there shall be no trace of water on the insulation fo CES are
ed in 57.10 of the General Standard.

Ingress of liquids

n:

e electrical switching parts of f i AEQUIPMENT intended for use
[ to a depth of 150 mm for a period of
peuit corresponding to its NORMAL USE

d actuated 50 times est the switch shall be inspected) There

all be no evidence s d-the wwitch shall pass the dielectric strength test

ecified in clause

e electricajnpar ing all be protected against the effects of ingfess of

uids that K Ca i artentenepgization of the APPLIED PART (see also 59.103.2).

ance is checkéd B

surface
" which
teadily
b entire
ely. No
ed and
-energized ateach operation of the switch.

46 H

This cl

uman errors

ause of the General Standard applies except as follows:

Additional subclauses:

*46.101 Where a double footswitch assembly is used to select CUTTING and COAGULATION
output modes, the arrangement shall be such that, when viewed by the OPERATOR, the "cuT"

pedal i

s at the left and the "COAGULATE" pedal at the right-hand side.

Compliance is checked by inspection.
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*46.102 Where the ACTIVE ELECTRODE handle incorporates two fingerswitches, the switch
nearer to the electrode shall activate the cuTTING mode. The switch further from the electrode
shall activate the COAGULATION mode.

Compliance is checked by inspection.

*46.103 It shall not be possible to energize simultaneously more than one PATIENT CIRCUIT
unless

a) each PATIENT CIRCUIT has independent sets of controls (e.g. for output power and operation
mode) and of switching (handswitch or footswitch), or

itch or
ray- or

,|that the

lefined
CUIT is
activat
Compl
*46.10
Compl
*46.10p ction ication
shall b Y \

Compl

*46.10p 3|5 , 6.101)
and py 1S S hall be
identified by the f€ i ind

yellow
blue

Compl

DATA AND PROTECTION

SECTION EIGHT — ACCURACY OF OPERATI

ACAINCT |
MOATINO T 1T

50 Accuracy of operating data
This clause of the General Standard applies except as follows:
50.1 Marking of controls and instruments

Replacement:
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*50.1a) Monopolar HF SURGICAL EQUIPMENT shall incorporate means (an output control) to
enable the output power to be reduced to not more than 5 % of the RATED OUTPUT POWER or 10
W, whichever is smaller (see also 6.3). For particular values of load resistance, the output
power shall not increase with the decrease of the output control setting (see 6.8.3 aa) and

figure

105).

Compliance is checked by the following test:

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 Q, 500 Q, 1 000 Q, 2 000 Q and
at the RATED LOAD. The electrode cables shall be used for connection of the load resistors.

50.1b enable
the ou 10 W,
whichsg power
shall n Afe 106).
Compl

The o4 of five
particular values of the load resistance, including 10 I at the
RATED[LOAD. The BIPOLAR ELECTRODE cable supplj br shall
be usdd for the connection of the load résistor.

50.2 Accuracy of controls and instrumenits

For o PUT POWER, the actual powdr as a
function of the load resis ing shall not deviate from that shown in
the diagrams specified in 6.8.3 aa 38 ore than 20 %.

Compllance is ¢ t of 50.1 but using appropriate values pf load
resistance.

51 P

This cl

*51.2

Replad

The total qutput power in any npnrming mode. inr‘lnrling simultaneous activation of inr'h':-I endent

outputs if available, shall not exceed 400 W averaged over any period of 1 s when each of the
outputs is terminated at the RATED LOAD.

Compliance is checked by measurement.

*51.5

Incorrect output

Additional requirement:

HF SURGICAL EQUIPMENT having a RATED OUTPUT POWER greater than 50 W and all bipolar h.f.
surgical generators shall be provided with an alarm and/or interlock system to indicate and/or
prevent a significant increase in the output power relative to the output setting.
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The maximum allowed output power under SINGLE FAULT CONDITIONS shall be calculated

separa

tely for each PATIENT CIRCUIT and operation mode.

The maximum allowed output power in SINGLE FAULT CONDITIONS is defined as follows:

Setting (range in % of RATED OUTPUT POWER) Maximum allowed output power in  SINGLE FAULT
CONDITIONS (but not more than 400 W)
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

Compl
simula

Additig
51.101
is inter|

— the
— the
pro

Compl
obsery

a) wit

b) wit
EQ

*51.10
PATIEN
exceeq
simulta

Compl

For HF

Th

ance is checked by examination of the technical documenta
tion of appropriate SINGLE FAULT CONDITIONS.

nal subclauses:

When HF SURGICAL EQUIPMENT is switched off and on
rupted and re-established

output power for a given setting of the output co
mode of operation shall not be changed e
duced.

ance is checked by measurem
ation of the operating mode
h repeated operation

h interruption and
UIPMENT being left

neously acgixat

P OUtput under test is activated at 20 % of its RATED OUTPUT POWER and the h.f.

and testling by

supply

0 %,
Iitput is

s, and

RGICAL

P For HF R iding simultaneous activation of more than one
I CIRCUIT 2 A er that
s the range by are

current

nd the

re

PR £t £ 4 tacl A +h. £ £ g £l P taal £ HECW TN
uirry ur o vutput 1rutcu. ATty ULNcTr vutlput 1o UNIcTh acvtrivatCu at TTTAATTTidITT JUvrcT

current of the output under test shall not increase by more than 10 %.

For HF

SURGICAL EQUIPMENT as defined in 46.103 b):

The output under test is activated at 50 % and at 100 % output settings and the current
values noted. These values shall not increase by more than 10 % when the other output is
activated additionally.

These tests are repeated with all possible combinations of outputs which may be activated
together at any one time.
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SECTION NINE — ABNORMAL OPERATION AND FAULT CONDITIONS;
ENVIRONMENTAL TESTS

The clauses and subclauses of this section of the General Standard apply except as follows:
52 Abnormal operation and fault conditions
This clause of the General Standard applies except as follows:

Additional subclause:

*52.10[L Protection against the effects of short-circuiting of the electrodes

HF SUR] short-

circuiti
Compl

The e QUIPMENT gnd the
output , and the AcTlve and
NEUTR fO% open-circuited for a period
of 15 §. ’ \erio . The above cycle is repeated
10 timg

After 1
Particy

of this

The clauses and@ ' i ; WS:

56 C
This cl
56.3

*Item (¢

Amendnient:

This requirement shall not apply to the connectors of ACTIVE ELECTRODES.

Any NEUTRAL ELECTRODE connector shall be constructed in such a manner that no CONDUCTIVE
CONNECTION of that connector which is remote from the PATIENT can contact conductive parts of
FIXED MAINS SOCKET-OUTLETS Or MAINS CONNECTORS.

Compliance is checked by inspection and by applying the following test to the conductive
connection of that part of the connector identified above.
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If able to be plugged into a FIXED MAINS SOCKET-OUTLET or MAINS CONNECTOR, the said part shall
be protected from making contact with parts at mains voltage by insulating means providing a
CREEPAGE DISTANCE of at least 1,0 mm and a dielectric strength of 1 500 V.

*56.11 Cord-connected hand-held and foot-operated control devices
Addition:

In addition to the mains switch, an output switch (finger- or footswitch) requiring continuous
activation shall be provided to energize the PATIENT CIRCUIT. Impedance sensing systems
designed to activate HF SURGICAL EQUIPMENT outputs shall not be permitted for monopolar
outputs.

ge

Impedance sensing switching is accepted for bipolar COAGULATION mQ

a) the ¢, and

b) the mode
after the mains power supply has been interrupted and

c) av ndicate
to the OPERATOR that the HF SURGICAL EQUIPMENT |8 set to aut0

The sV RT and

from ¢ to the

APPLIE

Under EAKAGE

CURRE

Compl pe and

LEAKAGE CURRENT(S).

Item d) Entry i

Amendment:

This it¢m of d shall not apply.

Additig

aa) Where thexg switch employs contacts for its operation, it shall not be posgible to
agtivate ;any output of the HF SURGICAL EQUIPMENT when the contacts are bridged by a
registance of 1 000 Q.

Compliance is checked by a functional test.

*bb) Each output switch (finger- or footswitch) shall activate only its intended single PATIENT
CIRCUIT and shall control one single mode only, for example CUTTING or COAGULATION.

NOTE - For the purpose of this requirement the two "arms" of a rocker-style switch are considered to be two
individual switches.
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Additional subclause:

*56.101 Cord-connected footswitches

Footswitches shall comply with the following requirement (see also 44.6 and 46.101).

998(E)

The force required to actuate the switch shall be not less than 10 N, applied over an area of
625 mm2 anywhere on the operating surface of the footswitch.

Compliance is checked by measurement of the actuating force.

57.10
*a) Va

Ameng
For HF

The CH
ENCLO
PATIEN
voltagsd

This rg

demon
test of

59 C

This ¢

Additig

*59.10

HF SUR
with a
failure
meet t

The m

CREEPAGE DISTANCES and AIR CLEARANCES

ues

ment:

shall be the maximum peak vQ

bquirement does not apply for e adequacy of ratings
strated, for example by component s ratings or by the dielectric s
clause 20.

pnstruction and

ause of t cept as follows

nal subclaus

I Monjtqring cic

GJCANERQUIRME aving a RATED OUTPUT POWER of more than 50 W shall be p
citsuit 2 2 as to de-energize the output and to give an audible alarm
of the A CTRODE circuit or its connections occurs. The audible alar
he sound Teyel requirements of 59.102 and shall not be externally adjustable.
pnitoring circuit shall be supplied from a power source isolated from the MAINS PA

EEPAGE DISTANCES and AIR CLEARANCES of insifatign b e APPLIED PARTS and the
EURE including SIGNAL INPUT PARTS and SIGNAL (OUTPUT s.and between d]‘fferent
I CIRCUITS shall be at least 3 is greater. The reference

an be
trength

ovided
vhen a
n shall

RT and

from earth and having a voltage not exceeding 12 V. The limitation of monitoring current for
split NEUTRAL ELECTRODES is defined in 19.3.

An additional visible warning consisting of a red indicator light should be provided (see 6.7 a)).

Requirements concerning a protective connection to an endoscope are under consideration.

Compliance is checked by operating the HF SURGICAL EQUIPMENT at maximum output control
setting in each operating mode into the circuit shown in figure 108. The switch is closed and
opened five times and the h.f. output shall be disabled and the alarm shall sound at each

openin

g of the switch.
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NOTE — Care should be taken so that, under NORMAL CONDITION, the monitoring circuit does not introduce any
interfering voltage (for example at mains frequency or its harmonics) at the NEUTRAL ELECTRODE which can
adversely affect the operation of any PATIENT monitoring EQUIPMENT.

59.102 Output indicator

A device shall be incorporated which gives an audible signal when any output circuit is
energized by the operation of an output switch or as a result of a SINGLE FAULT CONDITION. The
sound output shall have its major energy content in the band of frequencies between 100 Hz
and 3 000 Hz. 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 helow 40 dBA

.1p1 and
ids shall

In ordgr that the OPERATOR may distinguish between the audible alarm 7
the signal specified above, either the former shall be pulsed or two 4
be employed.

Compllance is checked by functional check and measurement of

59.103
*59.10 ey are specified| for re-
use, s 000 V r.m.s. and|an h.f.

e cable to be tested is formed into a

loop by joining the su 3 QN tedach end. The cable is lowered intg water,
thel conductivity of whi ] It, until
a total length of 10 c l ¢ ] : in in the

] ] etween

water for at lga

th conducto

1 ample of the cable is prepared and immersed as in|test 1.
n added, just sufficient to produce a visible continuous

gchnique reduces the curvature of the meniscus). |JAn h.f.

SURGICAL EQUIPMENT via a step-up h.f. transformen which

5 timés higher, is applied between the cable conductor and|a bare
erating

re—thandte—ofar rd—any-nsttated—bipotar—forceps—together
with thelr cables shall fqu|I the requirements of 447 of the General Standard regarding
sterilization, and shall subsequently withstand a dielectric strength test with 1,5 times the
maximum possible peak h.f. voltage of the corresponding HF SURGICAL EQUIPMENT output
circuit.

Any incorporated fingerswitch shall function normally after the sterilization procedure.

AcCCESSORIES marked as being intended for single use are exempted from these requirements
regarding sterilization.
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Compliance is checked by application of the sterilization test of 44.7 of the General Standard.

Subsequently a high frequency voltage produced as in test 2 of 59.103.1 is applied for 30 s
between the current-carrying parts and metal foil wrapped around the insulating parts up to a
distance of 10 mm from bare current-carrying parts.

Immediately after this dielectric strength test, any incorporated fingerswitch shall be operated
10 times while connected to the HF SURGICAL EQUIPMENT. The output shall become energized
and de-energized at each operation of the switch.

*59.103.3 Any connector provided for attachment of the neutral electrode to its cable shall be
designed so that conductive parts of the electrode holder cannot come |j sontactwith the
body of the patient in the event of inadvertent disconnection.

Compllance is checked by the following test.

Any cable to the NEUTRAL ELECTRODE connector is disconnecteo , using
the stgndard test finger shown in figure 7 of the General contact
with cqnductive parts of the cable connector is not possible,

59.103.4 The insulation of the NEUTRAL ELECTRODE| calf c hot they are sgecified

for re-yise, shall be capable of withstanding a maj tage of 1 500 V r.m.s. jand an

unmodlulated h.f. peak voltage of 500 ¥

59.10 NEUTRAL ELECTRODE

*59.104.1 Except for any } only for connection to a HIPOLAR
ELECTHODE, HF SURGICAL £ 7 e ER QUTPUT POWER in excess of 50 W ghall be
provid

Compl

*59.10
for mo
throug

be reliably connected to the cable. Any current used
/ of the electrode cable and its connections shall pass

Compl 1 by inspection and by testing the electrical continuity using the test
specifipd ] e

*59.10p

In order—te—minrimize—the—possibiity—efneuremusettar—stimulation—a—capacianree—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. This capacitance shall not exceed
5 000 pF for monopolar PATIENT CIRCUITS and 50 nF for bipolar PATIENT CIRCUITS. The d.c.
resistance between ACTIVE and NEUTRAL ELECTRODE terminals, or between the terminals of a
bipolar output circuit, shall not be less than 2 MQ. For an example, see capacitor Cq in

figure 107.

Compliance is checked by inspection of the circuit arrangement and by measurement of the
d.c. resistance between the output terminals.
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1.337/98

e 101 — Measurement of h.f. LEAKAGE CURRENT With AL Bb : érenced to edrth,

and load between electrodes

IEC |1 338/98

Figure 102 — Measurement of h.f. LEAKAGE CURRENT with NEUTRAL ELECTRODE referenced to earth
and load from AcTIVE ELECTRODE to earth (see test 2 of 19.3.101 a) 1))
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1 339/98

e 103 — Measurement of h.f. LEAKAGE CURRENT With NEUIRAL Y ated from earth
at high frequency (see 19

1.340/98

a) 3))
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Legend for figures 101 to 106

CINGICICICIC)

PO,

Lol N

_______________________ IEC |1 341/98
e 50)
______ r— 7
/
/
/
/
/
/
1m /;@
s/
/
/
/
______________ _— IEC |1.342/98
Figure™06 — Measurement of ouTPUT POWER — Bipolar output (see 50)

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

Bleleleld)

Measuring resistance, 200 Q
HF current meter

Earthed conductive plane
Activated BIPOLAR ELECTRODE

Load resistance as required, with h.f. power
measuring device
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\

VRGICAL EQUIPMEN

at operating frequen

ACTIVE &4

Cy
I o
L
Co
S
@ Y . W, @

L3
Connector for ACTIVE ELECTRODE Cl
Connector for NEUTRAL ELECTRODE C,=Cy
Monitor Xc2 and Xc3

Z, at 50 Hz

Figure 107 — Example of PATIENT

W\
AR

For single plates:

For split plates:

NE1 @

R=0Q

R as specifieg

20 Q

by the

S0 as just to
PMENT

V1 closed.

1 manufacturer
keep the EQuI
500Q active with SV
SWi 500Q
NE2 @ l I
IEC 1344/98

Figure 108 — Circuit suitable for testing compliance with 59.101

NOTE — NEUTRAL ELECTRODES which are split into more than two parts should be tested accordingly.
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AO3 AO1 / AO2
7\ / / @ HF SURGICAL EQUIPMENT

@ Connector for NEUTRAL ELECTRODE

R1 - R3: RATED LOAD for that active output
AO1 — AO2: monopolar active outputs
P L) ()
) N\ N\ AO3: Pipolar activ ut
R3 R1 R2

IEC 1 345/98

Figure 109 — Method of testing feedback from one a §
in simultaneous activation (see 46.103-and \0.'

@@
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The appendices of the General Standard apply except as follows:

Appendix L

References — Publications mentioned in this standard

Appendix L of the General Standard applies except as follows:

IEC Standards
Additign:

IEC 6(0601-1-2:1993, Medical electrical equipment — Part 1:
2. Collateral Standard: Electromagnetic compatibility — Reqi

IEC 6(0601-2-2:1991, Medical electrical equipment —
of higHh frequency surgical equipment

IEC 60601-2-18:1996, Medical electri
safety lof endoscopic equipment

IEC 6(Q601-2-34:1994, Medical electrical
safety |of direct blood presgtlire mgaitafing e

CISPR| 11:1997, Indusfrk

magnégtic disturbafce (

and methods of measurement

ical(ISM) radio-frequency equipment — E

afety —

safety

for the

for the

Flectro-
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Annex AA
(informative)

Guidance and rationale for particular clauses and subclauses

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
have not participated in its development. An understanding of the reasons for the main

requirgments 1S CONSIOered 10 be essentiat for the proper appticatiop—af the standard.
Furthefmore, as clinical practice and technology change, it is believed thé i for the
present requirements will facilitate any revision of the standard these
developments.
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the General Standard.
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.
6.8.2 aa) Information concerning the use of suitable cables, ACCESSORIES, ACTIVE

and NEUTRAL ELECTRODES, including values for the highest allowed h.f.
peak voltage, in order to avoid incompatibility and unsafe operation, is
considered essential.
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6.8.2 bb)
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The advice concerning avoidance of unwanted burns is based on
experience. In particular:

1) Minimizing 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 h.f. voltage across the PATIENT. Hence the hazard
of unwanted burns is reduced.

2) Small area contacts with objects having a low impedance to earth at
high frequencies may result in high current densities and hence unwanted

6.8.2 de)

6.8.3 ga), bb)

pDUrmns.

3) There may be some h.f. voltage difference be of the

4) The current flowing to the leads of ¢ itoX] T may

5) The capacitance between th€ ele and the PATIENT may
result in some local high current/densii

s having a relative]y high
tissue

gf the NEUTRAL ELECTRODE and its
pefore selecting a higher output poyer.

f only a bipolar output or a RATED QUTPUT
without NEUTRAL ELECTRODE is available

Id enable the OPERATOR to judge the suitability of an
ENT or its output setting for a particular ACCESSORY
its”isolation quality. IEC 60601-2-18 contains requirements
that manufacturers of ENDOSCOPICALLY USED ACCES|SORIES
g them as suitable for a certain maximum allowed h.f. peak
voltage which shall be defined in the ACCOMPANYING DOCUMENTS for

Hch ACCESSORIES.

ese diagrams should enable the OPERATOR to judge the suitability of an
HF SURGICAL EQUIPMENT for a particular purpose.

6.8.3 dd)

17 h)

It should be made clear to the oPERATOR whether the APPLIED PART is
completely floating or referenced to earth at high frequency.

Measurements show that a 5 kV defibrillation pulse in the usual clinical
situation will result in no more than 1 kV at the neutral and active
electrodes. A 2 kV test pulse provides a safety margin. The inductance
value (figure 50 of the General Standard) results in a test pulse having a
faster than normal rise time. This is required in order to provide increased
stress on the insulation for test purposes.
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