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International Hospital Standard

NORME CEl
INTERNATIONAIIE IEC

INTERNATIONA 60364-7-710

STANDARD . o e

Installations éleciriques d

Partie 7-710:
Régles pour les insta
spéciaux - Locaux

Electrical installa

Part 7-T10: )
Requirements for special installations
of locations - Medical locations

Electrical Safety

according to

IEC 60364-7-710:2002-11

for

- Hospitals
Private Clinics
Medical and Dental Practices
Health Care Centres
Dedicated Medical Rooms

©
7L




23] FAST-TABS

for the
2014 MATIOMAL ELECTRICAL CODE"

2014 Article 517 RHealthcare Facilities

Camplete'y Upitng wr Duwabo, Ful-Page Tots e e R
Ry Secihiva ey new 27 Mo ot Code
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Health Care Facilities Code
2018

e . Pantewi <V



oy oo ) i Gloliiuy o5 g

O |EEE
602T}i

IEEE Recommended Practice for




de‘é;eob?w) U (S slo Sgl
S5 “—"f-&-"-’ Bows o (4
D S GO, )-‘5‘” kS 55
B |5 oolad 0,90 ol LoagE 3 aS ol S6 sl
» &l 565 N éfrﬁ‘ uwp‘ Ol S92
_ { g oSl e Ol ol
55 3l (B Sllas" ol38lg o Cawgy (S Sl Cueglie B
Slow ol Gl (Jlei!
S as iSI 5180 o bolses
> Slas 65,0 135 slajlds aslal 5 Lo ol 5

E Pantovi <8




L° J# uw‘;ﬂ‘

O @‘R J=!ye

Q (bﬁi"‘”f Slaliiwsy Slppns o 55
K )L?Lé-;‘ 8959

ogoe ol g phlew 59,2 wols> (Slo, L 5l (L6 IS
)Olfswjad.o‘uul.o.uuwba)ﬁ.o& Lu.o.b‘u.w’bls

GZLQ)&
e Pantovi ¥

[=]

[ [ [ [



@)

PSP

oy oo ) i Gloliiuy o5 g

The saftety cor

Electrical safety means

freedom from most of the

for

- patients
- staff

- devices/equipment

dangers of electrical current

under a given set of circumstances

in order to minimizing risks.

safe conduct,
/ safe methods knowledge and skills

incidents \
=Ix
Safe High
locations and devices and operation level of
installations equipment sanitation




Safe
Location
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Electrical
Safety for

- Patients
- Staff

- Installations
e Safe
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Macroshock Microshock

Catheter

(through skin) (under skin)

| =120V / 100KQ | =120V / 25KQ
= 1.2mA = 4.8 mA
= 1200 pA

& . Pontors & 4300 pA
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Where does the leakage current go?

1 099.8 pA Leakage Current Instrument Case
i Lealnpe Duren Ry — == ===

ac Power Line

N

Electric

ﬂ
g
5/,2

ac Power Line

Y

(500 |

) |

1.110) Patient :

P W _______ Resistance :
i :

|

¥

0.2 LA
Go to Ground Here

'I'hrnuﬁl_m Patient
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Open ground !

Where does the leakage current go now?

Path of Leakage Current
----- 100 w.A Path of Leakage Current Instrument Case
WWWM’WW%
/

i
,i :_ Electric
:
i

Catheter

\\‘NI

AR

ac Power Line

ac Power Line

(500 £1)
Patient
Resistance

T = = =
i 1
|= i

S

e e

AN

LY

R

All Leakage Current —
Flows to Ground

Here — Throu Eh Patient
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Fatality by microshock scenario:

500 mV above hospital

t-:; @ .‘. ECG

monitor

p ECG leads

. /

Ground = S — 9

fault Bed toart| Fluid-
| filled
catheter

—»-» Microshock current h
path >10 pA s Blood-

k

A

|

|

|

|

|  =»—Ground fault ( pressure

H yy S€nsor )
i carrent > 5 A ) Arterial.
T Grounded —» { pressure
* sensor K eoe monitor




Classification of the Group 0, 1 and 2
Medical Locations

= Group 0 medical location

5 Group 1 medical location \O(b'\
= Group 2 medical location ©

q
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Power Supply Group definitions in medically used Rooms according IEC 60364-7-710

710.3.5 Group 0

710.3.6 Group 1

710.2.7 Group 2

Medical location where no
applied parts are intended to
be used

Massage room

Medical location where applied
parts are intended to be used
as follows:

+ Externally

* Invasively to any part of the

body, except where 710.3.7
applies

* BedroomHaemodialysis room
* Physiotherapy room

}

Medical location where applied
parts are intended to be used
in applications such as intra-
cardiac procedures, operating
theatres and wvital treatment
where discontinuity (failure) of

the supply can cause danger
of life

* Operating theatre

& Heart catheternization room
* [Intensive care room

* Premature baby room

[ EET I 3
Eracarmton
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group 0 rooms: medical location where no applied parts are intended to be used.

These include outpatients departments and massage rooms where electromedical devices
are not used;

Fout o)




group 1 rooms: medical location where applied parts are intended to be used
externally or invasively to any part of the body, except for the cardiac zone.

These are rooms where electromedical devices with parts applied externally or also intemally
to the patient's body - except for the cardiac zone - are used;

-@m i FF@
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P e

group 2 rooms: medical location where applied parts are intended to be used in 2 IEC 60364-7-710
applications such as intracardiac procedures, operating theatres and vital treatment Art. 710.2.7
where discontinuity (failure) of the supply can cause danger to life

These are premises where electromedical devices with catheters, with conductive fluids
or electrodes are applied in the cardiac zone or directly to the patient's heart, with a
consequent microshock hazard. Group 2 rooms also include those in which patients
undergo vital treatments, such that the lack of power supply may involve a risk to life,
as well as operation preparation rooms, surgical plaster rooms or post-operative waking-
up rooms for patients who have undergone general anaesthesia.

Group 2 medical locations,
operating room




Classification Group 0 1 2

Disconnection in case of the first fault
a) Patients at risk no no yes
b) Can the examination or treatment be yes yes no

. repeated or interrupted 7
Fallure of the normal power supply
a) Patients at risk no no yes
b) Can the examination or treatment be yes yes no

repeated or interrupted ?
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PSP

\ Structure of an isolated power supply (med IT system)

Isolating
Transformer

2 IT-System v

Information Monitoring

Local/Remote Mw & Medical IMD
P S — 27 or LIM
m”ﬂncgd \ﬁioﬁﬂ
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‘What do the standards say?

= |n group 2" rooms for medical use, the medical IT system™
should be used for the circuits powering medical electncal equipment
and systems for survival and surgical applications, and the other
equipment located in the environment of the patient.

= An audible and visual alarm must be provided for in the room
In question to alert medical personnel.

> Operating activities must have continuity of electric power
supply.

> For the satisfactory operation of medical equipment,
prevention of electromagnetic disturbances may be necessary.
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Example of a simplified earth leakage current (Id) calculation

TT TN IT
[—T—1—1—1 — -Il'llc__.. a =l=1=l=]=1=]=0=]=]= k]
(= % ] : =
- 1 —H - 1 [ = 3 - 1
- | M PEN 1.7 1 M
p— PE "-———-i L ik I P
£54 x| : ik 1Ly
Kl | i ||
' ' }Eﬁ' |
A $1 —l -
II_—_—:—_L |_ :L
- =
1% fault; Idl =
230V 230V _a . .
= = ld= ——— = 2300 A Indication (IMD) + locating (no tri
2L2+510 23 A 010 { ] A P
rofault  ld2 =——0 Y _ 5300 A
Tripping by RCD Tripping by overcurrent Tripping by overcurrent
protection device protection device

e . Pantovi <V
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Protection by residual
current devices (RCDs)

B RCCB {residual current cb)
B RCCE with overcurrent prot.
B residual current relay

with separate toroid

Protection by overcurrent Protection by insulation
protection devices monitering devices (IMDs)

W fuse o W surge limiter
W thermal magnetic circuit breaker | | minsulation manitoring device

M circuit breaker
with electronic trip unit

e . Pantovi <V
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Monitoring of unearthed power supply systems
(medical IT systems)

IMD Monitoring

Resistive fault
detection and
location

LIM Monitoring

Prospective
leakage current
and fault location
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normally.
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There is no hazardous current circulating on the PE and the user devices are functioning
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There are no hazardous currents flowing on the PE, but the first user davice remains out of
senvice.
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Second fault

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

Bacause of the current that flows on the PE, it is necessary to disconnect the power supply
to the IT network since the obligation of protection cannot be met.
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medical isolating transformer IT system

with earthed screen distribution panel
T —— L 1
1
load CT L1 : socket-
N\ -\—— s |7 gutlets

L H— T

il

PE
E
2 Normal

% Insulation
2 Overheat
% Dverload

.."" monitoring system
« Audible mute including insulation monitor
* Test

equipotential reference
alarm system hushar IT system
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Transformers for medical IT systems
(710.512.1.1)




Isolation Transformer

Isolation transformers define as primary (input) and secondary (output)
windings separated from each other . In this type of transformer the
input power and the output power are electrically separated by an
dielectric insulation barrier.

L
Hot wire single wire

230 volts with
neither wire
grounded

230 volts =

No current flow
through body

Pole Isolation
transformer transformer

Ground rod at
electric service
entrance




APPLICATIONS

A. MEDICAL TRANSFORMERS:

Medical transformers are designed:

To isolate the patient and/or the operator from an
electric shock

To protect the equipment from power surges or
faulty components

B. PROTECTION OF SENSITIVE EQUIPMENT.

& . Pasutowi &
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The Advantages of an Isolation

Transformer
-Safety
Reduces Surges
- Noise Reduction
- Better Power Quality

a A ®
o T P
® (@ /8 /& = @) 7 g -
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Safety

- Protect Medical Equipment
- Protect Human to electric Shock
- Protect costly home appliances

- Increase Quality of current




Reduces Surges

- Another advantage of isolation transformers is that they reduce
power surges.

- Electrical equipment can run smoothly without the risk of power
surges.

- The DC signals from a power source are isolated.
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solation Transformer

ransformer




.=t | Jnshielded Transformer

2

Because secondary windings of isclating transformers are
ungroundead, a primary o saecandary failure may not tnp the

circuit breaker. The result is a dangerously high secondary
voltage (primary + secondary) because of auto-transformer action.

e Pantovi <V
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Failures in the primary, which normally cause a dangarous
sacondary voltage condition, are shorted through the shield, thus
activating the primary protective davice.
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lsdlation Monitor (LIM)

ISOLATED POWER SPECIALIST

LINE ISOLATION MONITOR \}

TOTAL HAZARD CURRENT SAFE

m 6
- HAZARD

SENTRY 5

m@m o

SILENCED
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Line |Isolation Monitor (LIM)

- following capabilities:
] Operating‘ voltages of 85 throughk 265 Vac.

Hazard current alarm le.zve]@ﬁ‘%ﬂ or 5.0 mA.
Operation at either 509160 Hz.

Jperation eit gg@gta single-phase or three-
phase unit.
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PSP
Remote Indicator

in Isolation alarm System

to bring the information required

to suitable places, e.g. nurse desk
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Wall-mounted
external maintenance
bypass switch IT systemn
Medical isolating o SY
LNE l — transformer with Load disiribution board

earthed screen  monitoring

Bypass | I
2 M ntd BT =

*— =
Uf . Protective
| | ~ bonding
- [ Insulation monitor conductor
! e |
: F batt Medical location

alarm panel

Integral to UPS or
external battery cubicle
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monitoring system
including insulation monitor

temperature

SENsor 008

L alarm panel

__\:\\'
N
ase—
L medical gases
PE Ll LA l and boom
protective earth bar W
]
equipotential reference taps and
bonding bar pipes antistatic grids
(if installed)




‘ MAINTENAN JC AND TESTING FOR THE

HEALTHCARE INDUSTRY — ISOLATED

\
PQ\j\ ER SYSTEMS
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Typical Electrical Safety Analyzers
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IEC 61558-2-15

Edition 2.0 2011-11

INTERNATIONAL
STANDARD

NORME

INTERNATIONALE

GROUP SAFETY PUBLICATION
PUBLICATION GROUPEE DE SECURITE

Safety of transformers, reactors, power supply units and combinations thereof —
Part 2-15: Particular requirements and tests for isolating transformers for the
supply of medical locations

& Pasutovi ¥
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Transformer

under test
Varialble isolating
L transformeer
() iR — o 5
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Transformer

under test
Variable isolating

transformer

,
Enclosure

[EC 2555/71
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Measurement of the leakage currents of the
insulating transformer

Purpose of the test: To check that the earth leakage current of the secondary winding and
the casing of the insulation transformer is not higher than 0.5 mA.

Instrument: milllammeter.

Procedure:

a) earth leakage of the secondary winding is measured with the transformer powered with
no load at the rated voltage, with the insulation monitoring device deactivated and by
connecting the miliammeter between the equipotential node and each pole of the
transformer one at a time

b) the earth leakage on the casing is measured on the accessible metal parts that are not

connected to earth (for example, rivets, screws etc.), and on the insulating parts by

applying a metal sheet on thase.

insulating
transformer

to the equipotential
bonding bus bar

insulation monitoring e
device (disconnected)




o the equipotential
bonding bus bar

L

dewice (disconnectad) R

insulation monitoring
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Unearthed Power Systems
(medical IT systems) mean:

» Added safety at no additional cost.

» No power interruption at first fault.
» Early warning of faulty medical equipment.

» Visual and audible signals if there are hazardous situations.

» Low leakage current to ground.
~ Low touch voltage in case of an insulation fault.
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