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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT —

Fart 2-48: Farticular requirements for the safety
of multifunction patient monitoring equipment

FOREWORD

Prae IR (intErnabiziie Bl roractinimal Eomrussion) 15 a worklwide oiganization for standardization Lumpriging
all netional slectetochnical commillags (JEC Naticnal Camnilizes), The objecl of the |EC s 18 promots
titarrational noeopgation on ail questinns: concuring standardlzstion in' e slactiical ard sleetronie (e, T
iz el amd o dgditlon 1o etner activitkes, | the |EC publshis Intemational Standarce Their presaration is
entrusios o technicdl commitless: any [EQ Nalionpl Commiltes Imerested 5 ke subtjecd oealt wilh, may
partipae 1 ohis | staratory wors. lrtarnatonsl, govemmental s non:goverrmental organizslicns lsEing
with the |EC. alsa participste i (s preperalian The [EE gellaborates closelywiltr e Imternationsl Orosni=ation
for Standardieatuae (1807 0 accordance  wilh conditlans  determiisay by sgresmant bidtedssn the . fwo
srganizations.

4] Tthe formal decisiens or sgreements ol the IEC on téchinical iiatters wxpress s ity 6 passible, an
Imtermalignal sonsensue of opmien o e relevand subjecls since &ach techimcal committor has FRpres i alon
trom all interested Nation:l Committeas,

3 The documen's prodized have Ahe farm of recommendatione for nterpational use and are published nthe form
al slandards, lechnical spssifications, lechnical reparts ol yuides and they are sccestad Ly the Malional
Committees in that senss

4) Incorget e pramcte (Hlemsliona) unlficslicn, [ES Malasl Cammlitees undedlake tooapply [ES Internationa
Stannarts dransparendly e the  maxitaum extaht possile da their national and regiomal standards,  Any
diverperce balwean the \EC Slandard aned 1he corrpsponsng nationzl or redions slendass shall be ciearly
mdicatedin the latfai

2y The 1EC provides ab mething grocedire o indicats iz approval #nd canngl b rendered respanaibio o any
equiphien| dedléred to bein sanfarmity whh one of {8 stancares.

B Attantion = drawn Lo e possitaility thatsoms of ne elemeans of 1ie Internatioval Standard rray Le-tha sulijel
ol patent rights: The IEC shallno) Le Held resphnsible i |catilafyt gy o @l semn patenl rights

Internalional Standarg [EC 60601-2-4% has been areparad by subcommittee 6200 Elecim
medical equipmieni, ol IEC technical committes 62; Electrical equipmant n medical practice

The: text of this standard s based upan the follawing documents:

’ FRIS Feport an voling

GZDNANRI=0Is B2DWA12/RVD)

Full information an e valing for the approvil of this standarg ean be found in the report on
veling indicated In the shove table

I'his publication has been aralled in accordance witli the ISQED Directives, Part 3.

Anritxies AL BE. EZ aqd FK are lorinformation anly,
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1 s Famicular Standard the falawing Hrin! types are Lsed

— rmegllrements, compllance with which canbe 1ested. ard det DVET M TR BRI 1y
trantes, waplanallers,; advice htsadisllbng duniita statarmomih, sseeptitn. ot storm iy iy
tedl specificalions, \haadmgs o suliffaises ann besding

[SERMS-DEFIMED INCLAURE 2 OF [IME GERE=RL B a0l { | il
CAFITALS.

The sommitiee has aecided thal the conlents of this ouslieauon will remeain unananges L0

2006 Althis dale, the publication will be:

~  peaonfitmed;

« withdrawn;

= replaced by a revised editicn, or
=  amenoed.
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A bilingdal versian of this puslication may be 1ssusa at a later cars
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INTRODUCTION

This Particular Standard eoncerns the safety of mullifunction patien! monitoring squipment It

WmEnds and supplements IEC 06011 (secand edition 1888), herginafter réferred 1o as the
eneml Standard. The requirements of this Particular Standard take priority over those of the
sutizial Standard  entitled *Madical elecir; al equion {

salety”

e e arf Genaral Jegliremarts for

A "General guidance and rationale” for the requitements of this

Fartizular Standars is included
Inannesx AA.

It is considerad thal knowledge of the reasons for these reguirements will ned only facilitate the
Proper aprication af |he standard Lt will, in due course, expedile any fevision necessitated by
changes in clinical practice ar 2s a result of developments in technulooy However, this annex
toas not form part of the requirements of this Slandard:

An aslarisk (") by 5 clause or subclause |

wmber indicates hat some explanatory notes are
given In Annex A of this Particular Standard

At the lime of the publication of this Parlicular Standard, work was i progress to create-a jomnt
IBONEC collatera)l slandard addressing “General requirements ana guidelines. for the
application of alarms in medial electrical equipment™. Il is Intended to harmonize this standard
with the above-menticned collateral standard after its publicatian.
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MEDICAL ELECTRICAL EQUIPMENT -

Part 2-49: Particular requirements for the safety
of multifunction patient monitoring equipment

SECTION ONE — GENERAL

THis ceciion of the General Slandard applies excepl as follows

1 Scope and object
*1.1 Scope

This Particular Standard applies to the safaty requirements of MULTIFUNGTION PATIENT
WMONITORING EQUIPMENT as defined in subclalse 221

The scope of this standard is restricled 10 EQUIPKMENT having either more than ene APPLIED
FART OF more than one SINGLE FUNCTION, inlended for connection 10 a single PATIENT

This standard does not specify requirements for individual manitoring frnctions
1.2' Object

The ohject of this Parlicular Standard g 0 specily requirements for the safety ef MULTIFLNCTION
PATIENT MONITORING EQLIFMENT.

1.3 Particular Standards
Addition.

This Particular Standard refers o |EC 60801-1 (1988): Medical eleglrical equipment — Part 1:
General requirsments for safety as amended by its amendment 1 (1981) and amendment 2
{1995)

Far brevity, Part 1 is referred to in this Parlicular Standard either as the “General Standard’ of
as the "General Requirement(s)”

The numbering of sections, clauses and subclauses of this Parlicula) Standard correspords 1o
thad of the General Standard. Changes Lo the text of the General Standard are specified by ihg
use of the Tollowing words:

“Replacement” means that the clauss o subclayse of the General Stanoard 1% replaned
completely by the text of lhis Farticular Standard.

WHdditien” mearns that the lext al this Farticular Standard s additional 1o tha requirements il
the General Stardard,

“amendment” means thal the clause or subclause gl the Genersl Standard 15 amended as
indicated by the text of this Particular Standard




GOEOT-2-49 & [EC:2000(E) .=

Subclavses or figures which are additional to those of the General Standard are numbered
starting from 101, additional annexes are lettered AA, BB, etc., and additional items aa). b)),
gtc.

he term this Standard” Is Used o make reference 1o the General Standard snd 1his Barticuiat
dandard tdken logalher,

Where there is no corresponding section, clause ar subclause 1n this Particular Standard, the
seclion, clause or subclause of the Genegral Standarn, although possibly not relevant, applies
without madification, where Il 1s intended thal any pant of the General Standard. although
possibly relevanl, (£ not 16 be applied, a statement 1o tha!l effect s arven in this Particular
At Uarsd

The requirements of this Fardicular Standard take prionly over those of the General Standard
and Collateral Standard mentioned aboyve.

1.5 Caollateral standards
Addition

IEC 60601-1-2:1983, Medical eiecirical equipment — Parl 1: General reguirements for safely —
2 Callateral Standard: Electromagnelic compatibilily — Reguiremenis and fesis

IEC 6060T-1-411806, Medical electrical equipment - Parl 1. General requirements for safely
4, Collateral standard: Programmable electric medical systems
Amendment 1 (1298

2 Terminology and definitions

e B
APFPLIED PART

Delete secornd dash

Additional defimitions
2.2. EQWPMENT types (classification)

2.2.101

MULTIFUNCTION PATIENT MONITORING EQUIPMENT (hereinafter referred to as EQUIPMENT)
modular or pre-configured device including more Han one PHYSIOLOGICAL MONITORING UNIT
designed to collect Infarmation from a single PATIENT and process it for manitoring purposes
and to generate AL&ARMS

2.2102

FHYSIOLOGICAL MOKITORING UNIT

a parl of lhe EQUIEMENT Whose purpose s Lo collést information’ ralaling to {a) physiotogical
function(s) and Lo process i For menitoring and sdmmary diagnostic putposes

2.5 Currents
2.5.101

MULTIPLE FUNCTION
measuremean of moare than oneg physiological paramaley

e T e I T LIS B
wha W e LT
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*2.5.102
PART LEAKAGE CURRENT

current flowing from a SINGLE FURGTION through the PATIENT 16 Ihe FEMAINING SINGLE FHNETION
(5} ot the same ARPLIED PART UMGET MORMAL SONDITHONS

2.2103
e FUNCTION
measurement of ane physalogical parametsy

HOTE Examples of physiclogioal funclhons are kady temperatufe, ELO,

neasive and fot=nvasiva tloeg pressirs
L 2H ]

2.12 Miscellaneous

2.12.101
ALARM,

a signal which indicates abnormal evonts accurnng 1o the PATIENT of EGUIFMENT

2.12.102
INHIBITION

disabling or BILENCING &nd disabling an ALARM unlil revoked titentionally

2.12.103

LATCHED ALARM

AN ALARM, the visual and audilory
condition no longer ex)sts

manifestation of which does not stop when the ALARHM
2.12:104
NON-LATCHED AL ARM

an ALARM, the auditory ar visual and auditory manifestation of which stops when the aCar
condiliont no langer exists

2.12.105
PHYSIOLOGICAL ALARMN

a signal which either indicates thai 4 monitared physiclogical furnclion is aul of speified limits
or indicates an abnormal PATIENT condition

212,106
SILENCE

the stepping of an auditory aLarm manifestatian by OPERATOR action

22407
SILENCE/RESET

the stopping of ap auditory or auditory and visual Alafm manilestation and

re-enaphing syslem
Tesponse 1o an ALARM condition

2.12.108
SUSPENSION

disalbiling or siLENCING and disabling an ALalM lemporariiv

2.12.109
TECHNICAL ALARM

g signal which indicates hat the EQUIPMENT oOr pari(s) of the EcuipMENT o not Capable of
acturately moniloring the PATIENT & condition
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5 Classification

ki Er )

According toihe degree of protectio:n agains! electric shook

rment:Delele TVFE B APPLIEDR FART

5.6 According lo the mode of operalian;

Amendment

delde g8l Ul CONTINUOUE OPERATION.

5 ldentification, marking and documents

6.1 Marking on the outside of the EQUIPMENT

Additian;

as)

b

e

When delachable, each FHYSIOLGGICAL MONITORING UNIT shall be wentified by the
following markings and information:

1) manufaclurer's name or mark;

2} designatian of the model either by a name specific to the model or by reference
number ar reference letters:

3) SERAL NUMBER:
Each PATIENT input connection an the APPLIED PART shall he miarkad for the function

Farts of an goulPMENT (for example, PATIENT CABLES or sensors) specified as nol baing
protected against the effecls of defibrillation shall be marked with svmbol 14 of table DI
inAppendix Dot the General Standard

6.8 ACCOMPANYING DOCUMENTS

6.8:2

Instructions far use

Additian:

aa) The Instructions for use shall alse include;

1)
| 2)
3)
4)

B

the intended use of the equipment,
that the use of Ihe FQUIPMENT is restricted to one PATIENT at a time:
the instructions for conneclion of any POTENTIAL FQUALIZATION COMOUTTOR:

adequate information (and type number, il necessary) to identify the PATIENT CAELES
which need to be used lo provide prolection against the effect of the discharge of &
cardiac defiirillator and against burns;

precautions specific to the EQUIPMENT to be taken when & defibrillaior is used on a
PATIENT, and effecis on the EouPMENT of the discharge of a defibrlliatar,

safely hazard due w0 simultaneous use of olher PATIENT:connecied MEDICAL ELEC-
TRIGAL EQUIPMENT, for examiple, a cardiac pacemaker ar other elecineal stimulatars;

" qf- ) WYl
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7V I the EQUIPMENT 15 provided with pratective means against Lurns to the PATIENT when
tsed with high-frequency (HiF) surgical equipment, this shall be drawn to the aitention
of the 2FERATOR; if no such means are imcarporated, advice shall be given regarding
the location of ELECTRODES and TRANSDUCERS o reduge the hazards of burns i the
svenl of a defect in the HE surgical equipment NEUTRAL ELECTRORE connechion

)

the chpise and application of the speciied EOCESSORIES,
91 the procedure(s)

for tegular checks on the carrect funclisn of the EQUIPMENT and
AGCESHORIES:

1) ldentidication with ehich rive

IOLOGICAL MONITORING UNIT/S (he EQUIPMENT it intended
le be used,

Vi) methods by which the visual and audilory ALaRME may be tested by e QPERATOR

t2) the defaull settings (e.g, ALaRM sellings, modes, and filler);

13) simple faull finding methsds by which the CPERATOR can locats
EQUIPMENT appears not to be functioning gorractly,
NOTE  This ralales tn bimpke OPERATOR dilficuliies, not to lechnical

14

problems I e

maltinetjong
the disclosure of the subsequent operation of the ECQUIFMENT whean |he
to the EQUIPMENT is interrupted Tor more than 20 SEConds;

15} the disclosure how ALahn
sensors, probes, o modile

SLIPPLY ‘MAINS

manifestalions of TECHNCAL ALARMS may be disableg I
s are infentionally disconnected by the operaToR:
18) a statement indicating whether or not the

EQLIPMENT is suitable for conneclion o
public mains as defined In CISPR 1%

17) =adjustmenl ranges of all PHYSIOLOGIGAL ALARM lirils (see 51,102 3).

SECTION TWO - ENVIRONMENTAL CONDITIONS

This seclion of the General Standard apphes.

SECTION THREE — PROTECTION AGAINST ELECTRIC SHOCK HAZARDS

This section of the General Standard applies excepl as folows:

14 Requirements related to classification

146 TYPES B, BF AND CF APPLIED PARTS

Additon:

EQUIPMENT shall have TYPE BF and/ar CF APPLIED PARTS

17 Separation

ihis clause of the general standard apolies with the following addition

88} TYPE CF and TYEE BF APPLIES PARTE May cansis| of more than one SINGLE EUNCTION |F Hie
requirements of 18.1 and 58 3 for such FaUBMENT have basn me:
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TEN) Addition:

V. DEFIBRILLATION-FROGE APPL

IED PARTS andfar PATIENT
means sa tha! the defibriliator energy aclivaras

maximum of 10 per cont ralative 1o the energy o
disconnecied:

CONNECTIONS shall hcomorate =
d loa 100 Q2 |load is reduced by a
elivered to this load with the ECILHPIMENT

Campliance iz checked by the fallawing test:

The test circuit Is shown in Fig. 101, The scurce gencrartor shall Rave a minimum stored
vitage of -5 kV, and the gnerdy delivered to the test assembly shall be 360 4 For this
fest, the manufactues:'s recommendad AUCESSORIES suel as cables, ElECTRODES and
TRANSDUCERS shall be used The lest is applied. to gne APPLIED PapT or Fa TIENT
CONNEGTION &l 8 time), The procedure is as follows:

d feannect the ArELIED PART/PATIENT CONKNECTION lo the test gircult. Far eonnechion
methods, follew the instructions for defibrillation lests described in particilar
standards where available and appiicable

b Charge the capacitor 1o 5 KV with switeh S1 in position A.

Oischarge the lest circwit b y actuating the switch 51 to position B and measure e
enargy E1 delivered to the defibrillator testar (e, 100 2 load)
0. Remove the soUEMENT under fe

st from the test circuit and measure the erieray E?
deliverad to the 100 £} load.

. Verify that the energy E1.is at least 60 per cent of £2

Replaceiment 2™ dash:

Alter dafibrittation the EQUIPMENT shall refurn to the

(unless otherwise specified in the reloevant Particilar Standards) without loss of any

DPERATOR Sellings or stored data, and shall conbinue to perform {is inteaded function as
described in (he ACCOMBANYING BOCUMENTE.

previols pperating mode within 30 s

Replacement 3 dash:

(Conmon-mode test) The EGUIPMENT s wonnected lo the test circut shown in figgure 50
of amandment 2 of the General Standard. The test voltage shall be applied ta all
PATIENT \CONNECTIONS Of an APPLIED FAET connected together and isolated fram cari).
For EQUIPMENT Having more than one AppLED FART this test shall be repeated for the
PATIENT CONNECTIONS OF each APPLIED PART while the PATIENT CONNEGTIONS of Hi
FEMBINING APPLIED PARTS are connected tagether and connected fo edarth,

Feplacement 4" dash:

(Differential-made test] The cauiPMENT is connected to the te
a1 of amendmen! 2 of the General Standard The te

CONNECTION 17 turn with all the remaining FATIEN
being connected to earth

sf eircufl shuwn in figure
st valtage s applied o eacl PATIENT
T CONNECTIONS of all APPLIED PARTS

Reptacement 6™ dash:

Fhe EQUIMMENT shall be energrzed forihis test

Repltacement last patagraph:

After 30 § recavery time. uniess a shintes
e EQUIMMENT shall resume norma

2 OPERATOR satlings or stered o

i s

spedificd by an applicatiy particular standar,
! aperation in

the previous Qpaerating mode, withoul loss of
ata, and shall comtinue o perform ite mtended funotion as

vesanbed in the ACCOMPANYING DOCUENTE
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15 Continuous LEAKAGE CURRENTS and PATIENT AUXILIARY CURRENTS

The clause of the General Standard gpplies, excepl as tollows

9.9

General requirements

Replacement:

b} The specified values of the contiruous earth léakage current, the enclesiie |eakani

current, the patient leakags current, the patienl auxillasy current, the par |edkaue

current. and the total patient leakage current apply in any combination of the following
conditions:

Amendment:

) The PATIENT LEAKAGE CURRENT shall be measured (see Annex KK)

Delets TYPE B APPLIED PERTE

“19.3 Allowable values

Addition

"

*aa) PATIENT LEAKAGE CURRENT 0] TYFE BF APPLIED PARTS

PATIENT LEAKAGE CURRENT shall nol exceed lhe values given in Table [V 6f thie General
Standard

The PATIENT LEAKAGE CURRENT of @ TYPE 8F APPLIED PART shall be measured from @nd
to &l PATIENT CONNECTIONS of an APPLIED PART connected together, The measuremeant
shall be carried oul with all other PATIENT CONNECTIONS of the remaining APPLIED PARTS:
1) connected together, bul not to earih. and

2) connectied 1o earth

Compliance |5 checked by connecling the EQWPMENT as shown In Annex Kk

Figure KK 101 and verifying thal the measured Currents are below the lints Givern in
Table IV of e Ganeral Slandard,

b} PATIENT LEAKAGE CURRENT of TYPE CF APPLIED PARTS

PATIENT LEAKAGE GURRENT shall net exceed the values given i Table IV of the General
Standard

The PATIENT LEAKAGE CURRENT of TYPE CF APPLIED PARTS shall be measured from and 1o

each PATIENT COMNECTION in turn. The measuremert shall be carried oul with ‘all othar
PATIENT CONNECTIONS of the remaining APPLIED PARTS:

1) connected logether, but nat ta earth, and
2) cannected o &arth

Comphance is checked by connecling the EQUiPMENT a5 shown In Annex KK

Figure KK. 102 and verifying that the measured currents are below the limits given
Tahio [V of the General Standard,

‘o) Total PATIENT LEANAGE CURRENT af TYFE BE AND CF APFLIED PARTS

I otal PATIENT LEAKAGE CURRENT shall not exceed Ihe values given in table 101

" T N e B 1 g B
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Table 101 — Maximum total PATIENT LEAKAGE CURRENT

Current TYPE BF TYPE CF
APPLIED PARTS APPLIED PARTS !
nA N.C. SF.C. N.C. SFC
_|='-Ir11 FATIENT [EhRacE eURH=NT {d.6.) Q.05 ' 0,05 L
Tatil PATIER T LEAKAGE CURRENT (8.6, A 1 0,05 0

Tatal PATIENT LEARAGE G s ENT
IMAINE NOLTAGE on the APRLIED PART)
| &)

(i ]
|

RS normal copdition

SIFE single Baull aondition

Total PATIENT [EAKAGE CURRENT shall bs measured by connecling all patient
CONNECTICNS of all AFPPLIED RARTS of the same 1ype (TYPE 8F or TYPE CF) together and o

Tr earth (NORMAL CONBITION), and Lo
21 MAINS VOLTACGE (SINGLE FAULT COMBITION)

SINGLE FAULT canpltion other than compliance 1or ¢o) is checked accarding to 19.2 of
he General Standard.
NOTE Figute KK 103 illustiates the complianse lest of EQUIPKENT having only aPPLIED Par1s of 1he same

lype (TYPE BF or TyPz oF ). Flgume K04 (Nustiates the camplianse 1esl of EQUIPMENT Having TYPE BE and
TYPE CF APFLIED PARTE!

Cc_rmpfi'ancé s cheched by connecting the EdNPMENT as shown in Annex KK
Figures KE_103 and KK 104 {TyPe BE/CF ARPRLIER PARTE) and verifying that the measured
aurrant{s) is(are) below e limits given ahove:

‘dd) PART LEAKAGE CURRENT of TYPE BF APPLIED PARTS

Total ParT LEaAKAGE CURRENT shall not exceed 0,07 mA dc. or 0,1 mA a.6.

The PART LEAKAGE CURRENT of TYPE BF APPLIEL FARTE shall be measUred betweon any
SINGLE FUNCTION and lhe remaining SINGLE FURCTIONS of the same AFFLIED FART i Lu
The PATIERT CONNECTIONS shall be connected logether

Compltance |s checked by connecting the EQUPMENT as shown in Annex KK
Ergure KK 1058 and verfying that the measured currents are below the limits given
above,

"re) PART LEAKAGE CURRENT of TYPE CF APPLIED FARTS

Total FART LEAKAGE GUHRRENT shall not exgeed 0,01 mA d.c or 0,07 mA a0

In TYPE CF APPLIED PARTS, the PART LEAKAGE CURRENT shall be measured in turn
Between each PATIENT CONNECTION of the same SINGLE FUNCTION and the remalning
EINGLE FUNGTIONS canngcled together

Compllance (s checked by conmecting e EQUPMENT as shown jn Anmex KK
Figure KK 106 and verifying that the measwed currents arg below the limits given
above.

Total PATIENT LEARAGE CURRENT for palien! conneclons

J'*.r'l‘,-' connectar ina LEAD having a conduclive connection 1o the equipiment, which doas
not pass lhelest ol 56:53 (aal lirstdash shall mes! the following requirements:

Total PATIENT LEsHAGE CURRENT for patient connectors shall not exceed the values given
intahle T0Z.
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Table 102 — Maximum ToTaL PATIENT LEAKAGE CURRENTS for patient connrctors

Currani IYFF RF ! TYPE CF
APFLIED FARTS APPLIED PARTS
M Ne | src Mo EFiE.
Total PATENT LEARAGE CURREST
[HAINE VOLYAGE an the APPLIED PART)

8 0.

NG nonmml eondition

SF-Cu simgle laill sanditian

Total PATIENT | EAEAGE CURRENT shall be measured by applying the EQUIEMENT
connector{s) of the same arrLIED PapT connectiad fo earth and cannecting all rematning
FATIENT CONNECTIONS of thal APEL|ED FART together and to mams voltage (SINGLE FAULT
CONDITION)

Compliance (s checked b

yoconnecling the Folnpie
Annex KK

NT & shown uy Figure KK 107 of
and verifying that the measurod r

urrent is below the hmits qivién ghove

20 Dielectric strength

The clause of the General Standard applies, except as follows,

*20.2 Requirements for EQUIPMENT with an APPLIED BPART

Replacement:

B-b  Insulation between the APPLIED PARTS shall be al least gas|e IMNSULATION, The referance
voltage shall Le ro) |ess than the highest raten supply voltage or for INTERNALLY
POWERED EQUIPMENT 250V [f vollages exist within the arpliED PARTE, the insulation shal|
be in addition nousLE ar REINFORCED INSULATION applicabila o thesa voltages.

204 Tests
Replacement:

€) For EQUIPMENT fiaving maore than one APPLIED PART the diclesine

strength between areiisn
FARTS shall be tesled as follows:

e test voliage shall be applied hetween the pa

TIENT CONNECTIONS of pne APPLIED BaRT
and all remaining apeLico PARTS whins

& PATIENT CONNECTIONS ara connected o earth.
the test shall be repeated for each APPLIED PART

See Figure EE 101 in Appendix EE for illustiation

SECTION FOUR — PROTECTION AGAINST MECHANICAL HAZARDS

This section of the Ganeral Standara applies,

SECTION FIVE - PROTECTION AGAINST HAZARDS
FROM UNWANTED OR EXCESSIVE RADIATION

This section of (ke Ganeral Standard applies excep| as foliows:
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*36 Electromagnetic compatibility

Additian:

whevdljlar and preconfigured EcUIPMENT shall be tesies configured with the maximum sumbar o
FHYSIALOGIZAL 'MONTORING LURITS. All specified PEYSIDLOGICAL MONITORING UNITS ahall he
tested Representative samples from each farmily of PATIENT CABLES andior TRANSDUCERS with
similar - construction listed jn the ACCOMPANYING DOCUMENTS shall be tested with e
cormesponding PRYSIOLOGICAL MONITORING UNIT

Hofigoement:

36.201.1.1 The EcuipMENT shall comply wilh the requirements of CISPR 1 1, Group 1, Clgss A
of B depending on s Intended use as specified by the manutacturer.

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

This section of the General Standard applies.

SECTION SEVEN — PROTECTION AGAINST EXCESSIVE TEMPERATURES
AND OTHER SAFETY HAZARDS

This section of the General Standard applies excepl a= follows:
443 Spillage

Replacament.

The eQUIPMENT shall be so constructed thal, in the event of spillage ol liguids {accidental
wetling), no safety hazard shall resull

The EQUIPMENT shal' pol be suhjected to the following test, unless the EQUIPMENT 15
FORTABLE/TRANSPORTABLE or part of the EQUIFMERT Is separable whils rermaniing tunctioning, In
which case the sald EQUIPMENT, or parts of the EQUIPMENT, shall be subjected to (he tollowing
test.

Comphance s checked by the following test:

The EQUIBMENT shall b placed iIn the least favourable position of NORMAL USE The EQUIPMENT
s then subjected for 30 seconds to an antificial rainfall of 3 mm/min failing verlically from a
height of 0.5 m above the lop of the EQLIEMENT

Atest apparalus 15 shown in figure 3 of IEC 60529
An intercepling device may be used lo detenmiine the duration of the test.
ftmmediately after 30 seconds exposure, visible maisitre on e ENCLUSURE shall be removed.

Immediately after the above test, check that any water which may fave entered the EQUIENMENT
cannal adversely affect the safely of the EowePMENT, [n particuiar, the EoUipmENT shall be
capablo of meeting the relevant dislecing strength test, '
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48 Interruption of the power supply

Acketition.,

La) When the SUFFLY MAINS 1o the EQUIPMENT

| OPERATOR selungs. ingluding the mode of op
be changed. Howaver,
of the:suPRLY WAINS,

5 intenupted for less than 30 seconds

the EQUIPMENT doss riot have to be aperaiing dunag the s

a.“-omp.';:'ﬁn.::e ls checked by observing the EQUIPMENT aperating mode, OPERATSR setlings
and stured data and Miterrupting the SUPELY MAINS for a period of betwesn 24 an
by disconnecting the POWER SUPPLY CORT:

D) When the SUPPLY MaINS |s Interrupted for more than 30 seconds:

The subsequeni operation shall be one of the fallowin
defaull settings, to a previous user's defaul seltings ar
NOTE Thers may be provisions

9 reversion to the manutacturer's
to the last settings used.

far the OPERATOR o salesr one of miare then Bl ol fE
Comphance shall be checked by Mspection

abmve onlions

When the EQUIPMENT cortaing an INTERNAL ELECTRICAL POWES
MAINS is interrupled the EQuIeMENT shall continue narmal
automatically to operation from i
operation, 4l

SOURCE ang the sSUPpPLy

operation by switching
15 INTERNAL ELECTRICAL POWER SOURCE and the mode of
OUPERATOR settings, and stored data shall not he changed,

EQuiPMENT shall be equipped with a device that v
INTERNAL ELECTRIGAL POWER: SOURCE,

Compliance is checked by Interrupiing

SUPPLY MAINS and obsarving that GeERaTOR setfings
atid slored daty are not oh

anged. The ‘on-oif” switch stiall remain in the o pasition.

SECTION EIGHT - ACCURACY OF OPERATING DATA AND PROTECTION
AGAINST HAZARDOUS QUTPUT

This section of the General Standard appiies except as follows:

40 Accuracy of operating data

Additian:
30,101 Software

Collateral Standard IEC BOGDT-1-4; Medical Electrical EQUIPMENT Incerparating Programmatis
Electronic Systems, shall be applied. '

MNOTE  While parforning the Hazamn ANALYEIS, Gpecial

| smpliasis should be given tetho WaZzairne 3
thi ALARM syatem af the EouFMENT.

sEgsnmated wilh

51 Protection against hazardous output

Aelefftion

5101 ALARMS (s2e also ALARM diagrams In annex BB)
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—— 51.101.1 PHYS|OLOGICAL ALARN device

EquirNENT shall be provides with at least one auditory and one visual FHYS|OLOS(CAL ALARM
Hevee

g Ee e (S checked by inspection

51 161.2 TETHMCAL ALARM device

=

FouieMeENT shall be provided with at least onge aydilory and one visual TECHNICAL ALARN davice.

")

Compliance {s checked by inspection,

*54.401.3 SusPENSION or INRIBITION of all PHYSIOLOGICAL ALARMS and TECHNICAL ALARMS

a) EouipkeERT miay be proviged with means o suspend ar inkilit all PHYSIOLOGICAL MOARMIS)
and all TECHMICAL ALARMIS] 1IN NORMAL USE. The said means shall inhibit ar suspend

— Ihe auditory

or

- the auditory and visual

manifestations of all PHYSIOLOGICAL ALARME and the auditory manifestations of all
TECHNICAL ALARMS. The selection {configuration) of either SUSPENSION or INHISITION function
shall be protected to prevent thal the OPERATOR may change the configuration in HORMAL
USE ACCOMPANYING DOCUMENTS (preferably in the techmical documentation) shall desoribe
the selection procedure

Compliarnce festing of INHIBITION: Tho PHYSIOLOGICAL ALARM(S) Is/are simulated. Az soof as
the visual and auditory ataru devices indicate the ALARMS, the function INHIBITION s
activated. The function INHIBITION must disable the auditary or the auditory and vistal
ALARM manifestations permanantly depending on the configuration,

Compliatice testing of SUSPENSIGN: The PHYSIOLDGICAL ALARM(E) isfare simulated. As soon
as the visual and auditory AvARM devices jndicale Uie ALARMS, the funclion SUSFENSION 15
activated The funclion SUSPENSION must disable the auditary or the auditory and visual
AlARM manifestations temporanly depending on the configuration. After exceeding the pre-
adjusted SUSPENSION time, the previously disabled auditory ar visual and audilory ALARM
manifesiations shall be restored astomalically

Both tests are repeated with sfmu.'ah:fn' TECHNICAL ALARM(S). The funclions SUSPENEIGN and
iniEiTion shall anly disable the auditary ALARM manifestation
ACCOMPANYING DOCUMENTS are checked by inspection

by If an EQUHPMENT Is provided with means 1o suspend or inhibit the PHYSIOLOBICAL ALARMIS)
and TEGHMICAL ALARM{S] only one of the functions SUSPENSION and INHIBITION shall be

selectabla at 3 fime.

Compliance Is checked by inspection.

¢) The duration of SUSPENSION may be adjustable Said means shall nol be adjusiable by the
OPERATOR In NORMAL USE The duration and/or the adjustment range of the durailon shall be
specified in the ACCOMPANYING DOCUMENTS.

FlR LY F L]

J

Compliance js checked by mspechion
W) I globE! sSUsPENSION OF (W HEET I, of A'L_marm{tt} is aclivaled by the LPERATOR I NEREAL LEE
it shall be visually moicatedd

J

Gomphance 15 checked by inspection
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51.101.4 SILENCE/RESET of ALARMS
EautpeENT shall be equipped with means (0 SILENCERESET ALARMS.
Compliance |s checked by hspection.
51.401.5 Selection of NON-LATCHED ALARM(S| and LATCHED ALARM(S)

EcUiPMENT shall be equipped with NON-LATCHED ALARM(S) angfor LATCHED ‘ALARMIS). Dnly fns
of the modes shall be selectabia for PHYSICLOGICAL ALARMS

Compliance |s checked by mspaction.
S1.101.6 NON-LATCHED ALARM(S)

if EQUIPMENT |s equipped with NON-LATCHED ALARM{S), the ALARM shall be SILENMCED arkd RESET
aulpmatically (withoul any GPERATOR Inleraction) as soon 23 the moniloled parameter(s)

caomels) back within the acjusted limits, or if the atinormal PATIENT condilion does not exisl any
langer.

Compliance 5 checked by the following (esh

A PHYSIOLOGICAL ALARM Is simulated. A5 soon -as the visual and auditory ALARM. devitis
indicate the ALARM, the simwlator seitings are chapged fo a value that does nol exceed e
ALARM limit. When the monitaored parameter returns o a valpe, that does nol exceed the ALAEM

timit, the auditory or the auditory and visual ALARNM manifestations must cease withou!
activating the function SILENCE/RESET.

NOTE 1l ECQUIFMENT gUaraniges minimum ALAEM duratens, the wisual and meditory Acpiey maniflestalions gy
contimee antll e minimun ALARM diraticn is reached

51.101.7 LATCHED ALARM{S)

If EQUIFMEKT |15 equipped with LATCHED aLarm(S), the alarm manifestations shall nol cesse
wilhout activation of the function SILENCE/RESET

Compliance js.checked by the following test:

A PHYSIOLOGICAL ALARM I5 simulated. After the visual and auditory AtarRM devices indicate fhe
ALARM, the simufator setlings are changed to a value that no longer exceceds the ALARM limit

Ihe auditory or the suditory and visual ALArM marnifestations must not cease withiout activating
the furiction SILENTCESRESET.

51.101.8 System ALARM delay time

The ACCOMPANYING DOCUMENTS shall specify the delay lime of making aALARMIS) available from
the alarming EQUIFMENT to rempte egUipment al [he S1GNAL OUTPUT PART

Compliance 15 checked by inspection

NOTE For gulgaace on This stgul nemeenl, D5 et e Lhat Vheldeiay limve bt exeded (1,5 <
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*59 101.8 Remote control of INHIBITION and SUSPENSION of ALARMS

Means may be provided to suspend or iphiDit ALARMS remetaly, The selection {conhiguration) of

(emote SUSFENSION of INWRITION shall be protected. ThHe ACCOMPANYING DOCUMENTS shall

v cibe the-selectitn procedure:

51.101.10 Remole control of SILENCE/RESET

Means may be provides to SILENCE/RESET ALARMS famaisly. Thia selection {canfiguration) of

remple SILENCE/RESET shall be protzcted. The ACCOMPARYING DCCUMENTS shall deaciibe the
s:hinn procedure

51.102 PHYSIOLOGICAL ALARMS

A2 Inaiemion of individual PEYSIOLOGICAL ALARMS

EaQuPmENT may be equipped with means to inhibil is individual PHYSIOLOGICAL ALARMS. Tha

said means shall iohibit {he auditory or the auditory and visual manifestations of inaividual

PHYSIOLOGICAL ALARME. p

Compliance is checked by the following lest

A PHYSIOLOGICAL ALARM 75 stmulated. As soon as the visual and audifory ALARM devices
indicate: the ALARM, the INHIBITION of the individual PRYSIOLOGICAL ALARM |s activated. The
function INREITION must disable immediately the augitory or the avditory and visiral ALARM
manifestations permanently, depending on the canfiguration

*51.102.2 SILENCEIRESET of PHYSIOLOGICAL ALARMS

Afler SILENCE/RESET, the ALARM gevices shall reset alomalically o respond tod new AlLARK
when the monitored parameter returns to a value within [he adjusted limits, or if the abnormél
PATIENT condition does not exist any longer.

Compliance is cliecked by lesting according to 57.102.

51.102.3  PHYSIOLOGICAL ALARM selection, ALARM limit range, and delay time of
PHYSIOLOGICAL ALARMS

The delay time of PHYSIOLOGICAL ALARMS after the paramelsr value has exceeded an ALARM
lirnit, may be adjustable,

HOTE  THe PHYSIDLOTITAL ALATRK spleclion (gg syilolic of diasiohe pressure] and the s s it ange Shoalil e
desorbed in parlicularstandards,

Adfustment ranges of PHYSIOLOGICAL ALARME shall be specified In the ACCOMPANYING
DOCUMENTS

51.102.4 Auditory manifestation of PHYSIOLOGICAL ALARMS
The auditory manitastalion shall be discontinuous
GCompliance is checked by inspection.

After SILENCEMRESET the audilory manifestation shall disappear

—— ———
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SILENCE/RESET shall apply for the PHYSIOLOSICAL ALARIMIS) thal are being annupciatéd . New

PHYSIOLOGICAL ALARM{S) thal bedin afler the activation of SiLeEMCE/RESET shall resunie ke
suditory and visual ALARM manifestations.

Comphance (= chocked by mspection.

23.102.5 Visual manifestation of PHYSIOLOGICAL ALARMS
The visual manifestation shall be continuous of discontinuous
Tompliance is checked by inspection

In addition to the visual AL&RK manifesiation. each PHYS

_ QLOGICAL ALARM-ganerating parameler
shall be continuously and legibily indicated.

WOTE  As -guldance on 1% reqiueement, It & recommendes that ranufactirers caneidar rontmutualy indioating
each PHYSILLOGIal ALaRM-gonnrailng parametor as well.as the visual-ALsri manifestation

Compliance is checked by Insgection

If EQUIPMENT is proviced with means to suzpend the visuzl manifestation aof Py

SIOLDGICAL
ALARME, The susPEnSIon time shall be the same as for the auditory aLaRM manife

station,

Compliance Is checked by Inspection,

SILENCE/RESET shall not stop the visual ALARM manifestation as long as Ihe parameter (5 nof
within the adjusted limits or if the abnormat BATIENT condition still exists

Il the EQUIPMENT provides means to inhibil or suspend visual FHYSIOLOGICAL ALARME, the said
means shall also Inhibil or suspend the auditory PHYSIOLOGICAL ALARME.

LATEHED ALARMS:

Alfter SILENSE/RESET, the visual ALARM device shall
parameter is within adjusted limits or if
longer

reset altomalically if the monilored
the abnormal PATIENT condition does pol exist iy

MON-LATCHED ALARMS:

The visual ALARM tevice shall reset autamatically (with or withoul sILENCERES

SETY when the
monitored parameler retsrns to a value within the adjusted limits ar if the abnarmal PATIENT
condilion does not exist any longer

Compliance test of the function SILENCEMESET Wilh LATCHED ALARME!

First, a PHYSIOLOTICAL ALARM fs simulated. As soop as the visual and audifery AlARM devices
Indicate the ALARM, the funclion SILENCE/RESET is activated by the ORERATONR, which st

disable tht auditory alARM manifestation rnmediately. Second, the simulal

: for settings. ame
changed I & valug that does not exceed the alarm limit The visual sl anum manifestations must

cease wilhout astivatitng the funclion SILENCE/RESET & geit)

0 0

P

|



|

[P0 4 8 g

:'.Lj-' .

o — . et
Lk Mo b L s 0l L AL ;r-r " ol W —.
i A I T —

60601-2-49 & IEC:2001(E) = h =

Compliance test of the funclion SILENCE/RESET Wilh NON-LATCHED ALARMES:

a) HIENCE/RESET i activated by the crERATOR hefure the ALARM condition ceases

First @ PHYSIOLOGICAL ALARM (s sintlated. As soon as the isual and duditary ALARM
devices indicate the-aLary, the function SILENCE/RESET i5 aclivated by the OPERATOHR, Whith
must disable the auditory AbARM manifestation immediately. Second, the sinulator setlings
arg changed fo g value that does pof excecd the AcARM Nmiit  The viswal ALARM
manifestations must cease without activating the function SILENGE/RESET

b} SHIENCE/RESET 15 nol activated by the OPERATOR

First. 'a PHYSIOLODGICAL ALARM & simulated, As sooh as the wisual and auditory ALARM
pevices mdicate the ALARM, the simulator settings are changed lo a value that does ao!
oxcead the-AlapM imit The vistal and sudilory ALARM anifestations musl cegse withou!
activating the function SILENCE/RESET

The tests a) and &) have 1o be repeated with simplated TECHNICAL ALARMS.

*51.103 TECHNICAL ALARM

TECHNICAL AlLARMS should be NON-LATCHED ALARMS.

Compliance js checked by inspection;

In case of a TECHNICAL ALARM ihe measured value(s) of the concerned function(s) shall be
displayed in such a way thal the validity of the measured value(s) can be identified by the

ORERATOR.

Campliance 15 checked by nspechon;

NGTE - Pwiring & TECHMAGAL ALARM, Ihe concernad p’hg-.:iuhjgicai fihctiontst mighl nél be capaske- ol pilaing
FHySIDLOEIGAL ALARME:

51,1031 Auditory manifestation of TECHHICAL ALARMS
The auditary manifestation shall be discontinuous.
Compliance is checked by Inspection.

The auditory manifesiation of 2 TECHNICAL ALARM shall be ndicated as soon as |he EQUIPMENT
detects the TECHMIZAL ALARM ¢ondition

Compliance is checked by lesting

(MHIBTIoN and SUSPENSION shall disable or SILENCE and disable the auditory manifestation ol
TECHMICAL ALARME:

Compliance (s checked by lesting.

Aftar SiLENCE/RESET the-auditory manifestation shall disappear,

S ENCEMESET shall apply o all TESHMGAL ALaRMS thal are being arnufciated . New TECGHMIGA:
FUARNE that begin after lhe aciivation of il ENCEIRESET shall esume the auditory anc: visual
aLARM manifestations

Compliance is chogked by inspechon,

e e e —
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*51.103.2 Visual manifestation of TECHNICAL ALARMS
The vizsusl manifestation shall be continuous or discontinuous
Lompliance isicheckod by mspechon,

INHIBITION ©rf SUSFENS|GN of  ALARMS shall not disable o slop and disabile e visual
manifestation of TECHNCAL ALARMS

Compliance |s chocked by testing,

In addition to the visual ALaEK manifestation,; the cause for each TECHNICAL ALARN shall be
visually indlcated.

Compliance (s chesked by Inspection,
SILEMCE/RESET shall not stop e visual aLazmm manilestation
Complianece is checked by lesting according ta 51 102.5,

SILENCE/RESET may disable the visual aLarm manifestation If sensors, probes, or modules are

intenlionally disconnected by Ihe OPERATOR as specified by the manufacturer in subclause
6.8.2 aa),

51.104 Remote equipment

if ECUPMENT is equipped with ihterfaces to remole equipmen! lo duplicate ALARMS. |he
EQLIPMENT shall e so designed thal a fallurein the remaote vat_qi:lpment or natwark will nol affecl
the correcl AlabRM lunction of lhe AcARM-Generaling EQUIPMENT

Compliance is checked by testing
51.105 Sound pressure level of the auditory ALARM manifestation

The sound pressure level of avuditery ALARM sianals generated by the EQUIEMENT shall be In 1he
range from 45 dB(A) to B5 dB(A] peak value at a distance of 1 m and may be adjustable

Compliance is checked by testing

SECTION NINE — ABNORMAL OPERATION AND FAULT CONDITIONS;
ENVIRONMENTAL TESTS

This section of the General Standard applies.

SECTION TEN — CONSTRUCTIONAL REQUIREMENTS

This section ol the General Stanvard apples except as follows:
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56 Components and general assembly

*56.3

N Adldiien

~ Mleait clearance betweeh conneclul ping snd & 7ol surface ghall ba at leas! 05 mm

Attt

aaiFar APPLIED FARTS having mulliple PATIENT CONNECTIONS any connestol in & LEAD having a
CONDUCTIVE CONNECTION 1o EalPMENT shall camply with one of the following requiremeants:

The air clegrance belween connector pins and a fat suiface shall be 2 leasi 0.5 mim

Compliance shall be checked by (nspection
ar

= EQUPMENT shall pass the hmils of e tofal PATIENT LEAWAGE CURRENT under SINGLE
FAULT CONDITION (see 183 ) and KK.107) when measured between diiferent SINGLE

FUNCTIONS

567
¢} Ballery state
Replacement:

1) The EQUIEMENT shall provide a TECHNICAL ALARM at leasl 5 minules priot to the time that
the EQUIPMENT can no longer function in accordance wilh the manufacturers
specification when powered [rom the INTERNAL ELECTRICAL POWER SOURCE.

Compliance ts checked by inspection and mieasurement
NGTE  Fortesting, i1 ie recommended to use a tully charged battery.

2} When the state of dischargd of any INTERNAL ELECTRICAL POWER SOURCE is such thal Iha
EQUIPKMENT can no longer function in accordance with the manulaclurer's shecificallan:

e EnUiEMENT shall power down 0 8 manner which causes no hazard to the PATIENT

Compliance is thecked by operating the EQUIPMENT from the (NTERNAL E(ECTRICAL
FOWER SOURCE and by inspecticn and measuremert

T8 by i o »
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Appendix L
{(normative)

References — Publications mentioned in this standard

IEEC GOG01-1 1888, Medical elecitical eguipment — Par‘.!' 1. General regiirements for salely
Ametdment 1 (1281)
Amendmen! 2 (1995)

IECITRS G0513:1994,  Fundamental aspects of safely standards for medical elecirical
equipment

|EC BOS29:1089, Deégree of protection provitfed by encloawres (IR eode)
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Annex AA
{infarmative)

Guidance and rationale

Rationale for particular clauses and subelauses

This annes provides a concise rationale lor lhe important requiraments of 1his Standard. 11 1s
iniended for those who are familiar with the subject of the Standard but who have nol
participated |n iz developmeant. An Lndersianding of e reasons [ar ke maln requirenents |8
considered to be essential for the proper application of the Slandara. Furthermore, as elinical
practice and technology change, it is believed (hat & rationale for the present requirements will
Facllitate any future revision of the Standard hecessitated by these developmenis.

1.1 Scope

The standard specifies safety requirements of MULTIFUNETION FATIENT MORNITORING ECUIFMENT
as defineg in 2.2:107. MEUICAL ELECTRICAL EQUIPMENT thal does not camply with definifior
2.2.101, such as catheler laboratory systems of stress test sysiems, Is excluded |rom the
scope of this standard because the requirements for those devices may be differant

21.5

If, for example, the monitor can be pleced o a trolley and therefore contact the PATIENT, wilh
the retention of lhe 2 dash the whole monitor will become an APPLIED PART and theretore has
to fulfil 2l APELIER PART requiremeants.

2.5.102

The definition PART LEAKAGE CURRENT specifies & leakage currant, which may How i NORMA
USE belwean SINGLE FUNCTIONS on the same APPLIED PART, PART LEAKAGE CURRENTS g nol
provide any furction to support the proper operation of an APPLIEE PART sUtH as bias curren! of
ar amplifier, or cdrrent Used to sense an impedance. In contrasl o the PATIENT AUXILIARY
CURRENT, the PART LEAKAGE CURRENT is a parasilic LEAKAGE CURRENT 1hal |5 caused by vollage
differances belween SINGLE FUNGCTIONS and their CONDUCTIVE CONNECTION on the same APPLIED
PART

The measurement set-up and lest imits are comparable to the measurement of a PATIENT
AUXILIARY CURRENT (see also Annex KK, figures KK 105 and KK 106} PaRT LEAKAGE CURRENTS

betwean SiNGLE FUNCTIONS of differenl ARPLIED PARTS may be: neglected for the following
resEsons;

- different APPLIED PARTS are electrically isclated by BASIC INSULATICH,

- the measurement of the PATIENT LEAKAGE GURRENT 25 outlined in 19.3 aa) and bb) includes
the isplation barrier 'BASIC INSULATION" between APPLIED PARTS even under S|NGLE FAULT
CONLITION [MAINS YOLTAGE on the APPLIED PART)

2.12.107

The gombifigd erm SILENCE/RESET Was COnsLious|y used The comblngd {grm SILENCE/RESE!
implies hal two functions may be mitialed by @ single OFERATOR Intgraction which 15 the infeat
of the deflnition: Combimmng both Tunclions may simplily he user intertace and improve the
usability.

R — — — v - — - - -
il — | e R T e e R : f o

S

r

4T

o S

|
o

0 TR S (WL L

—t




WO NN O O B S e

]

"

— .
e N T T e R s v

BOBON-2-49 @ IEC: 2001 (E) =

g

MULTIFUNGTION. PATIENT MONITDRING EQUIPMENT is freauently used in anvironmenis in which
some or many other medical cevices are connected o the same BATIENT. The reference o
TYPE E AERLIED PARTS 15 therelore aeleted, as |l 15 important for the safety of the pATIENT that 2l

davices have F-TYPE APPLIED PARTE 1o avoid unwanied current paths to earth, The
f agtion of MULTIFARAMETER: FATIENT MORITORING EQUIPMERT wilh an F=TvPE APSL{FU PART
pisalits no technical difficulties

I rddition, this standard was adapled to A.3.5 of IEC 60542:1994: ‘For mon-ntracardiac
applications, the sanificant difference betwesn F-TYPE and B-TYPE APPLIED PARTS 15 that, if the
CATIENT arcidentally conlacis malns vallage, an F-TYPE ABFLIED PART restricts the current
fuwing throdgh il to a reasonably safe level, while the current flewing ina TYPE B APPLIEDR PART
may only be limited by the impedance of the PATIENT and may present a serious aleclroeution
hdzard.

17 h)

1. EquipMENT should not inadwertenlly shunt defibrillation currents from the PATIENT. The
rasull might be reduced efficiency of defibrillation; burning of the PATIENT at the ELECTRODE
contacl sites, and reduced likelihood hat the ELECTRODE could continue sensing the ECE
These problems are minimized by allowing the device to absorb no mere than 10 % of the
anergy intended for delivery to the PATIENT.

19.3 aa), bb)

The General Stancard does nat specify measurement methods for festing PATIENT LEAKAGE
CURRENT of EQUIPMENT having more Ihan one APPLIED PART. EQUIPMENT wilh multiple APPLIED
PARTS Inlroduces new 1solation barriers between ar APPLIED PART znd the remaining APPLIED
PARTS of which PATIENT CONNECTIONS may be grounded in NORMAL USE hazards emearge wiih
EQUIFMENT having multiple APPLIED PARTS. Therefore, this particular standard adopls the
measurement methods for testing PATIENT LEAKAGE CURRENT of EQUIPMENT having more than
ane APPLIED PART

19.3 cc)

The values of LEAKAGE CURRENT in the General Standard are for a single aPPLIED PART. There
15 &n Increase In LEAKAGE CURRENT when mulliple APPLIEL FARTS are connected lo the PATIENT.
This fotal LEAKAGE CURRENT is the vector sum of the individual LEAKAGE CURRENTS. The
LEAKAGE CURRENT safely considerations for exisling FauirmeNT that connecl mare than one
APTLIED. PART 1o ‘the PATIENT and for MULTIFUNCTION PATIENT MONITORING EQUIPMENT are
ientical Although this rationaie applies o MULTIFUNCTION PATIENT MONITORING EQUIPMENT, if
also covers sately considerations for existing EQUIFMENT that have more than one AFPLIED PART
connected Lo the PATIENT

This standard does not fix the number of APPLIED PARTS connected to a single PATIENT It has
been estimated thal the number of APPLIED FARTS connecled 1o & single patient ranoes from
one o five,

FATIENT LEAKAGE CURRENT for TYPE GF APPLIED PARTS

Fof TYEE CE ARPPLIED PARTS Hhe PATIERT LEAKAGE CURRENT for the NOHMAL CONDITION |5/ (.08 mA.
The talignale in the Genaral Standard for clausa 19 (Figure A1) gives a 0.01 probability for
vemiricular filieillation for 0,05 m# directly entering the hearl. The following must be copsidersd
fOr MULTIFUNGTION PATIENT MOMITORING FOUIPMENT

a) The current entering the hearl 18 distributed over all of the ApPLIED PARTS and iz nol applied
W0 ihEsame smallsensitive ‘area of the cardiac tissue
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b The number of APPLIED PARTS connecied directly to cardiac tissue is nol likely 1o exceet
three. Accordingly. the LEAKAGE CURRENT enlering a single small ares of the hearl s |ess
than 0,05 mA and |z In the viginity of 0,015 10 0,02 maA for an algebraic summation of e
currermis, The current would be |ess for a vector summabion. The probabillly of vaninculay
tibrillation, according to the General Standard, |s in the range of 0LOG3 This Is not much
diffarent lram e probatility of 0,002 that Is accepted fora single AFFLIED PART connecied
Mradtly 1a the hearl

) The LEAKAGE CURRENT from APPLIED PARTS on the surface of the body Hows in & distnbuler
mannst through the body. Accarding to the Gencral 5mndard 5 mA enlering the cheal
produces a current density sl tne heart of 0.00025 mAlmm® There s little concern with
LEAKAGE CURRENT from AFPPLIED PARTS on the surface of the body

G0 s for normal condition for TYPE CF MULTIFUNCTION PATIENT MONITORING EQUIIMENT is
consldered acceplable:

Fior SINGLE FAULT CONDITION the LEARAGE CURRENT far TYPE oF EQUIPMENT his been Increased
o 0,1 mA. Figure A1 in the General Siandard gives a probabilily of 0,07 of ventriculsr
fibrillation for curment directly entering the hearl, The probability of & SINGLE FAULT CONDITION
was given 25 0,1. This was over 3 decade ago. Because of improvemenls in dasign, more rellable
components, better materials, and the use of hazard analysis according 1o I[EC 60601-1-4, Ihe
probability of @ SINGLE FAULT CONDITION should be much less I} is now felt to be in the vicinity
of at least 0,02. The probability of ventricular fibrillation is 0,07 = 0,02, of D,0014, clase to tha
accepted Tor a single TYPE GF ARPLIED PART.

PATIENT LEAKAGE CURRENT for TYPE BF APPLIED PARTS

The tolal PATIENT LEAKAGE CURRENT has been increased to 0.5 mA for NORMAL CONDITION And
to T maA for SINGLE FAULT CONDITION. AS explained in ¢} sbove, the curren! densily &l the hearl
for current of 5 mA is quite small. There should be ng concern for either the NORMAL CONDITIEN
ar the SINGLE FAULT CONDITION.

PATIENT LEAKAGE CURRENT willh MAINS VOLTASE on the APPLIED PART

Far T¥PE oF APPLIED FARTS MNORMAL coNDmioN, the lmit has baen ingreased 1o 00 mA The
General Standard stales that the probability of fallure of PROTECTIVE EARTHING 6f CLASS |
EQUIFMENT is 0,1 and thal the probability of & fault in BASIC INSULATION |s less than 0.1 This
was a decade ago, As explained earller, these probabilities should be much lower locay A
are considered 1o be no worse than 0,02, The probability of MAINS VOLTAGE appearing on the

FATIENT |5 0,02 » 0,02, or 0,0004 Ti'fls is below the probability 'of 0,001 accepted in the Genéral
Slandard

There has been no change in the value of the gurrenl for TYFPE BF APPLIED PARTS SINGLE FAULT
COMDITION,

Figure KK.103 illustrates the campliance test for EQUIFMENT having only one fype of AFPLIED
PARTS (TYPE BF ar TYRE ) Figure KK 104 shows ECLIPMENT that consisle of TYPE BF and 1Y71PE
CF APPLIED PARTS.

19.3 dd), ee)

Thes PART LEAKAGE CURRENT 18 & ourrant thal may {low between SINGLE MUNGTIGNS of the sams
APPLIED PArT through the PATIENT In NCRMAL FSE. In contrast to the PATIENT AUXILIARY CURRENT
the PART LEAKAGE CURRENT 1 an unwanizo current that as pot needed for @ measurement
funclion, The PART LEAKAGRE CURRENT 15 causod by vollage differences that may exst belween
SIMNGLE FUMCTIONS. The effects of the PART LEAKAGE CURRENT wn the paTENT are the same as
those ol the PATIENT auXipiaiy CURRENT. Therglore, the PART LEARAGE CURRENT has: io be
limited 1o values that are outhimed in subclauses k) and. 1)
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Figures. KK 105 and KK.108 llustrate the measurement of PART |EAKAGE CURRENTS: the
measuremenl sel-up is comparable {o the measurement of the BATIENT AUXILIARY CURRENT

0. Reguirements for EQUIPMENT with an APPLIED PART

Hoossniin of the ansutation paths B-b and B-d can be based on insulation Incorpurated in

EastIRIES (B.0. TRANSOUGERS Or DATIENT CABLES)
36 Electromagnetic compatibility

Wi and precanfigured PATIENT monitors ('FQUIPMERT') thal are used today [n intensive
s units or operaling  ltheatres  allow many  different combinations of PuvsioLacical
MONITORING UNITS. The regulrement of clause 36 is based an the assumption that EQUIPKMENT
configured with all specified PHYSIOLOGICAL MONITGRING UNITS represents the worsl case
cantiguration for EMC testing, Tesling of all possible combinations of FHYSIDLOGICAL
MOMITORING DNITS with- 8]l specified accessories s cconomically nol feasible

£1.101.3 SUSPENSION or INHIBITION of all PHYSIOLOGICAL ALARMS and TECHNICAL ALARMS

TR ]

Unless otherwise noled, the function INHIEION s a global function and disables all ALARME of
an EQUIPMENT,

The function SUSPENSION 15 a alobal function and disables all ALARME Of an ECUIPMENT
temporarily. The funclion SuSPENSION cannot be applied for individual PHYSIGLOGICAL ALARMS.

INHIBITION or susPENSION of aLarms disables the auditory or the auditory and visual ALARM
indications of all PHYSIOLOGICAL ALARMS and the auditory indicatitns of all TECHNICAL ALARMS
The aclivation of INHIBITION or SUSPENSION allows the OPERATOR lo prevent false ALARMS
Clinical conditions in which INGIBITION or SUSPENSION may be used are, for instance, selting up
the eauiPMENT, treatmen) of the PATIENT, suclioning, washing eic The reason thal only one of
the funclions INHIBITION and SUSPENSION has to be provided to the oPERATOR in NORMAL USE i3
Ihe following: the selection (configuration) of enly ane choice (either IMHIBITION or SUSPENSIEN)
prevents the OPERATOR frem misusing two similar functions with different consequences as far
as the PaTiENT safely Is concerned, '

o

l_[f_

The canfiguration of the funclions INHIBITION or SUSPENSION has to be protocted Protectad
means that the oFERATOR of the device must not have access 19 the selection of INHIBITION Gt
SUSPENSION during MORMAL USE: Adequale protection meachanisms may be device internal
switches or password protection to prevent entering & configuration mode

51.101.9 Remote control of INHIBITION and SUSPENSION of ALARNS

The canfiguration that enables the funclion remaote INHIBITION of remole SUSPENSION has to be
protecled. Protected means that the orERATOR af the device musl nol hive access Lo the
selection of remote INHIBITION or remole SUSPENSION during NRORMAL USE. Ndeguate protection

mechanisms may be device internal swilches or password protection to prevent emlering &
configuration mode.

"o

51.102.2° SILENCE/RESET of PHYSIOLOGICAL ALARMS

Abrormal BPATIENT condilon medns alaBns Wial may acowr bul are not related (o an excesdad
ALARM NI Foranstance, @ venhlicular fibrillation or a low fiat pressure Hne are PHYSICLOGIGAL
ALARMS bulare nbt retated to an excesded aLaRM limil
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5311025 Visual manifestation of PHYSIOLOGICAL ALARMS

SUSPENSION oF INAIBITION of visual PHYSIOLOGICAL ALARMS only wolit riot allow the GPERATOE 1o
identify the source of the ALARM. INHIBITION OF SUSPENSION of PHYSIOLOGICAL Gl 4RME may be
teplied for auditory PHYSIOLOGICAL ALARME only, Inthis case, the audliory ALaRMS afe disabled
hil the visual starms are indicated. INHIBITION oF SUSPENSION of auditory B SIDLDGIDAL
tLarRME bul not the Yisual PHYSIOLOGICAL ALARMS |3 commonly used for gitendsd munitoling,

51.103 TECHNICAL ALARM

A TECHNICAL aLaRm mav Influence [he validity of the mezasured wvalue, For Instapce. (he
TECHNICAL ALARM 'ECG leads-ofl’ prevents thal a Hean rate is calculated arnd tlisplayed
Continuing to display the previously caltulated haarl may lead to misinterpretations by ihe
OFERATOR because this value 15 invalid during tHe TECHNIGAL ALARM Appropriate means o
display the invalidity of the heart rate might be a blank hear rate field or a symbol that replaces
the heart rale and indicates that a walia hearl rale is not avallable |n oither cases, thi
measurement tolerance might be influencec or e measuremeant might be unreliable. 10 those
cases; |he OPERATOR should be informed that (he currenlly displayed value might e
guestionable. The displayed value should be marked accaordingly,

51.103.2 Visual manifestation of TECHNICAL ALARMS

Last paragraph: TECHNICAL ALARMS are also indicated when sensors, probes, or maodules are
intentionally disconnecied by ihe OPERATOR because fhe EQUIPMENT may nol differ between
intentional and unintentional disconnection, In cases where a sensor, a probe, or.a module s
intentionally disconnected by the GFERATOR, & means is reguired that allows 1o disable the
visual manifestafion of those TECHNICAL ALARME Possible siluations are, for instarce, that 2
non-invasive blood pressure measurement is intentionally discentinued because 2 non-Invasive
pressure measurcment is adeguate and associated with a lower risk.

56.3

There are two sets of circumslances 1o puard against

- Firstly, for TYPE 8F and T¥PE £ APFLIED PARTS, there should BE ho possihility af an
atcidental PATIENT-lo-earth connection via any LEAD which may become dotached from the
ECQUIFMENT ar 1he PATIENT, however, this standard does nol specily any protection within a
functian. The requirements for each tunction are specified in Wheir particular standard.

— Secondly, for all types of APPLIED PART, there should be no pessibility of connecting the
PATIENT accidentally to any LIVE parts or hazardous voltages via any LEaD that may become
ditachead frc:-m the PATIENT or EQUIRMENT

These requirements prevenl, for instance, the use of exposed metal connectors such as
banana plugs, clips ete. on 26 lead cables.

As indicaled in Annex A of the General Standard, such an Incident is rendered safe by the
requirement for the PATIENT comnector (all connectors of & PATIENT CONNECTION) to he

protected by insuldation Raving a CREEFAGE DISTANCE of al leasl 1,0 mm and a dielealric
strength of al least 1 500V,

Figure AAOT illustrates the requirements and rationale of 568 3 ¢,

Figure AA 102 |llystrates multiple SINGLE FUNCTIGNS on Lhe same ARPLIED PERY and SINSLE
FUNCTIONS on mulliple AEPLIED PARTS
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EELL;IE mrance’
o [EE GRa
Legena
1 CONDUGTIVE SoNNECTION fo lhe PATIENT [llustrating 56 3 o)l oonnecters: emole (o Lhe

B e

Hermis 7

FATIENT

COMOUCTIVE moNHERT N Ao (he PATIENT (lustraling S8 2 aa) connsclots lemoda o at.
ESUIPMENT

1o 4 ilustrate CONDUGTIVE SONNECTIONS lo and from the paTiENT Witholi

profective means, disconnectied CONDUGTIVE CONNECTIONS may earih the FATIENT

1], 3]

2}, &)

CONDUCTIVE COMNECTION to & PATIENT (56.3 ©f of the General Standard)
— 1 -mmd1 500 Vi the connector is able to be plugged Into 8 mains sockel

PATIENT-to-earth connection via the APELED PART (additions 19.3 g) and
56,3 ¢) of this Particular Standard)
- 0.5 mm air clearance

Figure AA.101 — Single APPLIED PART with multiple SINGLE FUNCTIONS and PATIENT CONNECTIONS
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ARFLIED PART -
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Legend:
| CONDUCTIVE CONNEOTION o the PATIENT (lustrallng 56.2 2), connesiors remote o the
PATIEHNT '

EQUIPKENT

CONDUCTIVE CONKECTION Lo the PATIENT iillstrating 56.2 aa)

Figure AA.102 — Single aPPLIED PART (AP 1) with multiple SINGLE FUNCTIONS
and PATIENT CONNECTIONS and MULTIPLE ARPLIET PARTS (AR -3)
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- J {informative)

I[—‘ll Alarm diagrams of clause 51
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I re following Alaki status diagrams illusirate the auditory and visual aLsarm indications lor
LATCHED and NON-LATCHED ALARMS as definea in clause 51,

=

HONLATCHING ALARN wlc SILENCE/IRESET

Y S S S

AlATLA H —'
CONETIGN b I l
lI AUDITORY H
ALAF M | |
INDICATION L
stial H
ALAFRKA | |
IECA TIEN L
. - H
SILENCERESET
L
JEC 28641
Figure BE. 101 — NOK-LATCHING ALARMS W/0O SILENCE/RESET
ustration of 51101 .6 (figure BE.101) Withou! 0PERATOR Interaction, the auditory and visual
ALaRM indications are given as long as lhe aAlask condilion exists As soon as (he ALAREM
conditicn ceases, the auditory and visugl sLarn indications are removed automatically
HON-LATCHING ALARM with SILENGE/RESET
ALATR H =
CONDITION L ] |
AUCHTORY T
ALARM | |
INDHTATION L
VisLAL H -
ALARN | ]
INDICATION L
4 —
ﬂ SIENCERESET |

-

704

kw8
Legend;

H AT IVATER STATE

L DESKCTIVATELD STATE

Figure BE.10Z — Hom-LaTeHiNG aLarms with siLExcrireEseT

Musiratien of &1 101.6; 58717024 and 511025 SILENCE/RESET stops the audiony ALARM
indication (houre BE.102) As soon as the ALARM condition ceases the visual ALARM ndication
|5 removed:
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LATCHING ALARM with SILENCEIRESET
ALAREM H —|
CONOTTIGN L I |
ALDITORY H
ALARM I l
INDICATICN L

I

VISl _1
LA
: 1 |

INDICA TN

H
S ENGERESET L I

(BT @i
Figure BE.102 — Latched alarms with silencel/resat

Mustration of subclauses 51.101.7, B1 . 102.4, and 511025 (figure BE 102 WHhout OFERATOR
imteraclion, the audiiory and visual acaRM indications are given for an unhmiied time. The
OPERATOR is forced 1o SILENCE/RESET a PHYSIOLOGICAL ALARM, Aller SILENCE/RESET the ALARM
behavior compares to NON-LATCHED ALARMS,

Two ALARME with SILENCE/RESET

ALARM H —
CONDITION | ]
41 L
ALARM =
CONDITION | |
i L
AUDITONRY H
ALARM I | l I
LA TION L
VisLaL H —
ALARM | [
INDICATION 3
H —
SILENCEMESET L [ |

tEC BRI
Legend:

H ACTIVATED STATE
L DEACTIVATED STATE

Figure BB.104 — Two aLaRms with SILENCE/RESET

ustration of 511024 and 51 102.5 (figure BE 1G4} & new. ALARM conditon of analher
physiological parameter reactivates the auaditory aLarn indicaliog
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INHIBITION of ALARMS

ALARM H ]
CONDITION
T
TINHIETT I H
L
AUDITORY
ALARM H
INDIGATION

VISUAL ALARM
INCTTCATION
(51100 3a) < Em desh)

VISTAL Alafw
IWNOHCA TION
(511G 3a) - Tsf aash)

T

v
YU [ 0 /P 1 [T (1] USRS i

i

r

=13

ey

Figure BE.105 ~ INHIBITION of ALARMS

Wustration of 51 101.3, 51.102.4, and 51.102.5: iINnHiBITION of ALARMS disables the auditory
AlLARM indication and may disable the visual ALARNM indication (figure BE.10S)

SUSPENSION of ALARMS

ALARM
CONDITION

SUSPENSION H =
L
AU ORY H
AlAgRM
INGICATION L

VISUAL ALARM
INEHCA TION
(51901 2a) - 2nd dash)

Islial ALARM
INDICATICHN
(57,10 3a) - 1st dazh)

Loegendd:

H O ACTIVATED STATE
L DEACTIVATED STATE

1]

X
1 N (W N V=4S

L

(i =

L

Figure BE.106 — SUSPENSION of ALARMS

NMustration of 51 101.3, 51 1024, and A1 1025 SUSPENSION 6] ALARMS disshiles the-auailory
ALARI indication and may disable the visual ALARM indication lemporarily (figure BB 108)
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Annex EE
(informative)

Survey of insulation paths and test circuit
(See 20 4)
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AFPLIED PART (‘_r . —_—
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il
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TYPE BT
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TYEE BEICE BULTIPARAMETER. PATIENT MONITORING EOLPMER between npul erminals of one
APPLIED PART ang all remaining APPLIED PAR TS whose inpul terminals are connecled ogelher

1

W REI0

Legond
1 ELQUBIENT ENCLOEURE
] APPLIED PAERT
P4 PATIENT COMNEOTIONE
Figure EE.101 - Dielectric strength measuremant of EQUIPMENT
having more than one APPLIED FART
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Annex KK
(informative)

Examples of PATIENT LEAKAGE CURRENT measurements

[he lallowing igures provide examples ol the connection of APFLIED PARTS ol measuremen] ol
FATIENT LEAKAGE CURRENTS And PART LEAKAGE CURREN]T s as discussedin clause 1.

&

J, (Fe)

ARPLET SR
PRE LR 'E::'
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|
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AR IED PART
T¥TE AF @

AFPLIED PART
V¥'E B
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e —————_—
=

‘|H i i

R

WEC -3&5/T

o
|
I|
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TYEL GFE APFLIED PARTS Of MULTIFARAMETER PATIENT MOMITORING ECUIPMENT: from ana o all
PATIENT CONMECTIONS of an APeLIED PART connecled fogethor

-

Legend
o 1 ERLIPMENT ENCLOHURE
~|| 5 AEPLIED BART
o) PATIENT CONNECTIONS
Sa Switch a, connectsidiscanneais APPLIED Pars s 1offrom earth
i Sh Switch b; switchea betwean N.C. and S.F.C.
A]l R MORMAL GOROTTION
== BANITLE FALLT Com T o

Figure KE.T09 — PATIENT LEAKAGE CURRENT measurement of TYPE B AFPLIED PARTS
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THPE GF MULTIEARAMETER FATIEN] MONITORING ELUIPKMENT Trom ana o every PATIENT SONKESTION
oi the ARPLIED PART

EQUIPMENT THCLOSURE

ARPLIED PART

FATIENT CONNECTIONS
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