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Preface

This Standard was prepared by the joint Standards Australia/Standards New Zealand Committee HE-
003, Medical Electrical Equipment, to supersede AS/NZS 2500:2004, Guide to the safe use of electricity in
patient care.

This Standard sets out guidelines for the safe use of electrical medical equipment in patient care.

The major changes in this edition are as follows:

(@) The removal of all appendices.
(b) Inclusion of Clauses 3.8 to 3.11.
(©) Alignment of this Standard with the requirement of AS/NZS 3003 that all patient areas be at

least body-protected.

(d) Alignment of this Standard with the requirement of AS/NZS 3003 for socket-outlets to be
colour coded in order to distinguish between essential, non-essential, UPS, and cleaners’
socket-outlets.

(e) Recommendations for medical electrical systems and upgrading of mobile communications.
() Upgrading of defibrillator recommendations.

Commonly accepted terms (such as earth wire) are used throughout this document while the product
Standard may use a more precise term (such as protective earthing conductor).

Documents

Document Sharing Hub
© Standards Australia Limited/Standards New Zealand 2020
Full document details: AS NZS 2500-2020


http://www.avadocuments.com/doc/as-nzs-2500-2020
http://www.avadocuments.com/doc/as-nzs-2500-2020

iii AS/NZS 2500:2020

Contents
0 =Y & 1 O ii
0 U 00 X0 1D ot ) OO vi
Section 1 SCOPE ANA EIMETAL ..ot 1
1.1 Scope
1.2 AP PIICATION e
LL2.1 ST ook
1.2.2 Personnel
G T A\ [0 550 T2 AT =T <) o) Lo < 1
B Y =Y ' o FS3R= 0 Lo A6 (70 0L o) 6 Vo 2
Section 2 Nature of electricity
2.1 Need for care...
2.2 SUPPLY SYSTEMS ..o
2.3  Function of fuses and CIrCUIt-DIrEaAKET'S ...ttt sssssee st ssssssseessssssseseess s
Yo Yol (= S0 XU (] 0
241 General...ieeeieeeeeeei,
2.4.2 Colour coding of socket-outlets
2.5 Basic equipment safety...............
2.5.1 Forms of construction
2.5.2 C(lassification of applied parts.........
2.6 LBAKAEE CUTTEIIE ..o
Section 3 NAtUIE OFf NAZATAS...........oooooooeeeeeeeeee oot
1 0 =Y £ ) =
3.2 Electric ShOCK ...
3.2.1 Causes of electric shocK........ccccovvcccrce.
3.2.2 Contributing factors ...
3.2.3 Levels of susceptibility to electric shock...
3.3 Thermal hazards ...
LT TR0 S 7<) 4 =Y =
ST TN D1 U=Tox 0 (ofl o )00 1000000
3.3.3 Thermal burns ...

3.3.4 Temperature of infused fluids
3.3.5 Fire and explosion

3.4 Radiant energy hazards.......
3.4.1 General.....
R J 0 0] U = T 00 0L (ol = o U =
3.4.3 Laser and intense light SOUICES.........issee s
3.5 Electromagnetic interference
3.6 EleCtroStatic NAZATTS ...
3.7 LOSS Of @1ECEITICAL POWET ....oooii et
3.8 Software hazards........
3.8.1 General....n
3.8.2 Cybersecurity threats....
3.8.3 Software updates.....
3.9 Equipment configuration....
3,10 AlQIT MIANAZEIMIEIIE ..ot
31T DAt INEEEIATIOM oot
312 TMPACE OF TEPAITS oot
Section4 Compatibility of medical procedure, equipment and patient areas.............c..cco. 21
4.1 Safety triangle
4.2 MEAICAL PIOCEAUIES ......oooooree e 21
00 L 0T =) - OO 21
4.2.2 Inadvertent contact with live CONAUCLOTS. ... 21
4.2.3 Body-type procedure — Applied parts not involving the heart.... DO'Cum'en'l.Zé

Document Sharing Hub

Full document details: AS NZS 2500-2020


http://www.avadocuments.com/doc/as-nzs-2500-2020
http://www.avadocuments.com/doc/as-nzs-2500-2020

AS/NZS 2500:2020 iv

4.2.4 Cardiac-type procedure — Applied parts involving the heart

4.3 Safe electrical @NVIrONMENT ...

4.3.1 Protection levels........n

4.3.2 Components of protective wiring system

4.3.3 Use of socket-outlets in cardiac-protected patient areas..............n
4.4 Applied parts of medical electrical equipment

0 0 R O T35 i Uor= 11 () U

4.4.2 Protection under fault CONAITIONS ...
4.5 Safe use of medical electrical equipment.........ccoccine
4.6 Temporary arrangements for cardiac-type procedures...
4.7 Home care MediCal PrOCEAUIES. ...
4.8 Home care medical equipment — NZ ONLY ...

Section 5  AMNESTIATION ...t

5.1 Policies and ProCeAUTES ...
5.2 Recognition and location of electrically susceptible patients

521 General....n

5.2.2 Design of patient areas
5.3 Training...cses e
54 DOCUIMEIITATION ....oo e
5.5 Medical electrical @QUIPIMIEIIT. ...

5.5.1 Procurement of equipment
5.5.2 Equipment used but not owned by the responsible organization
5.5.3  OPerator INSEIUCTIONS ... ssssssessssssssssssses s essssses
5.5.4 Life-supporting equipment
5.5.5 Mains power supply failure

5.5.6  BaCK-UP @QUIPIEINIT ..o
5.6 Maintenance of medical electrical equipment and patient areas............., 31

5.6.1 Equipment maintenance

5.6.2 Maintenance of electrical systems of patient areas ... 31

5.6.3 Clinical impact of maintenance of distribution equipment and switchboards......... 31
5.7 Modification of medical electrical equipment

5.7.1  AUStralia ...

5.7.2 New Zealand
5.8 Non-medical electrical equipment

5.8.1 General....n
5.8.2  Cleaning @qUIPIMIEIIE ...
5.8.3 EntertaiNment @qUIPIMIEIT ...
5.8.4 Patient-comfort equipment.....
5.8.5 Patient-supplied equipment......
5.8.6 Mobile communications..................
5.9 Medical equipment malfunction or failure...
5.9.1 General....en
5.0.2  FaUIE BAES e
5.9.3  AdVErsSe @VENt FEPOITINEG ..ottt
5.9.4  RePair Of @QUIPIMIENT ..o
SeCtion 6 GENETAl USE PIACKICES ...ttt
6.1 GeNeTral....oossen e
6.2 User observation and checks before use.....
6.3 Precautions to be observed during use............ccoccven
6.4 User precautions/practices to be observed after use
6.5 Additional precautions to be observed in the use of high-energy apparatus.........ccccoe. 37
6.6  Flexible COrds and PIUZS ...t
6.6.1 Inspections.........
6.6.2 Faulty cords and plugs........cccco....
6.7 Double adaptors and extension cords
6.8 Medical equipment Systems.........cconn
6.9 Protective devices in PAtIENT ArEaS. ...

Document Sharing Hub

Full document details: AS NZS 2500-2020


http://www.avadocuments.com/doc/as-nzs-2500-2020
http://www.avadocuments.com/doc/as-nzs-2500-2020

v AS/NZS 2500:2020

6.9.1 Introduction...............
6.9.2 RCD-protected supply
6.9.3 Isolated SUPPLY ..o
6.10 Re-use of accessories labelled for “single use only” ... 45
BIDIIOGIAPIIY ... 46

Documents

Document Sharing Hub

Full document details: AS NZS 2500-2020


http://www.avadocuments.com/doc/as-nzs-2500-2020
http://www.avadocuments.com/doc/as-nzs-2500-2020

AS/NZS 2500:2020 vi

Introduction

The greatly increasing use of electrically operated medical equipment and the introduction of new
appliances for diagnosis, therapy and monitoring, and the acceptance of techniques that bypass the
body’s natural barriers to injury, have resulted in a complexity of circumstances where the dangers to
patient and staff are increased.

Examples of hazards involved in the use of medical electrical equipment include the following:

(@ When electric current flows in the human body, the likelihood of cardiac arrest or severe
tissue damage depends on the amount of current which flows, the time for which it flows and
the path it takes through the body. The applications of medical electrical equipment are such
as to be significantly more hazardous than other electrical equipment.

(b) When unintended current flows in a patient, a visible reaction to electric shock or heat may
be lacking because the patient is unconscious, anaesthetized, under the influence of muscle
relaxing drugs or fastened to the equipment. The patient may not, therefore, be disconnected
quickly from the source of current by an involuntary response.

(©) The high electrical resistance of the intact skin, which normally limits the flow of current in
casual contact with a live conductor, is considerably reduced when physiological electrodes
are applied to a patient or when parts of the equipment breach the skin and contact internal
tissue. In an electric shock under these conditions, the current which may flow is often much
greater than that during casual contact.

(d) Both patient and staff are at increased risk in many clinical situations involving medical
electrical equipment because of the coincident use of medical electrical equipment and
electrolyte solutions such as blood or saline.

(e) Some clinical procedures involve placing an insulated conductor, in the form of an electrode or
a tube filled with electrically conducting liquid, into direct contact with the ventricle. Under
such conditions, the flow of current directly through the heart at minute current levels, that
would normally flow quite undetected in the intact body, may result in electrocution.

() Some procedures which have been carried out quite safely using one item of medical electrical
equipment connected to the patient may not be safe when the patient is also connected to
other equipment. Different items of medical electrical equipment can interact together to
produce a hazardous situation.

(g) Problems can arise when medical electrical equipment is designed to intentionally deliver
current to the patient. Accidents resulting from misuse or failure of this equipment can
produce severe burns or electrocution of the patient or the operator.

(h) The flow of electric current through living tissue stimulates nerve and muscle, heating the
tissue through which it passes. While all these effects are put to useful purposes in clinical
medicine, each can also have pathological results, including cardiac arrest, respiratory arrest,
burns and damage to nerve and muscle.

(1) A hazard exists if medical electrical equipment is not maintained correctly to manufacturer’s
specifications and may result in a failure of a medical or surgical procedure, tissue damage or
misdiagnosis of a patient condition.

() Failure to follow the manufacturer’s operating procedures for a medical electrical device can
result in both a hazard to the patient and personnel caring for the patient.
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1 AS/NZS 2500:2020
Australian/New Zealand Standard

Safe use of medical electrical equipment in health care
Section1 Scope and general

1.1 Scope

This Standard provides guidance on the correct function, safe use and application of electrically
operated medical equipment used in healthcare.

Although the Standard is concerned primarily with an electric shock hazard to patients and staff,
provisions to safeguard against other hazards such as thermal, radiant or mechanical are included.

Recommended measures to provide and maintain patient and operator safety, including specification
of the class of equipment and electrical installation to be employed for particular medical procedures,
are also included.

This Standard emphasizes the responsibility of the management of the responsible organization to
ensure selective purchasing, installation, inspection, maintenance, training and coordination of all
aspects necessary to ensure adherence to safe procedures.

1.2 Application

1.2.1 Setting

The Standard is intended for application to all patient care areas where medical electrical equipment
is used for medical diagnosis or therapy, surgery, dentistry and other related applications. All such
areas (referred to as patient areas), including operating theatres, intensive care and coronary care
units, diagnostic imaging units, cardiac catheterization laboratories, physiotherapy facilities, dental
surgeries, mobile facilities, residential and domestic situations where long-term patient care is
delivered, are covered.

This Standard does not apply to areas such as offices, darkrooms, storage areas and plant equipment
areas, from which a patient is normally excluded.

This Standard mainly deals with the safe application of medical electrical equipment in rooms or
areas where both the equipment and the installation conform to the relevant Australian/New Zealand
standards. Some guidance is also given in the application of medical electrical equipment in existing
areas or rooms where electrical installations do not yet meet the requirements of the relevant
Australian/New Zealand standards.

NOTE AS/NZS 3003 contains the requirements for all new installations and alterations or additions thereto
and equipment.

1.2.2 Personnel

This Standard is intended for use by the responsible organization, administration, physicians, surgeons,
nurses, engineers, and all personnel concerned with the application of medical electrical equipment to a
patient or the use of electrical equipment in the vicinity of a patient.

1.3 Normative references
There are no normative references in this document.

NOTE Documents for informative purposes are listed in the Bibliography.
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1.4 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

1.4.1

accessory

additional part for use with the medical equipment to:

(@ achieve the intended use;

(b) adapt it to some special use;

(©) facilitate its use;

(d) enhance its performance; or

(e) enable its functions to be integrated with those of other equipment.

[SOURCE: IEC 60788: 2004, modified.]

1.4.2

applied part

part of medical electrical equipment that in normal use necessarily comes into physical contact with
a patient for the medical electrical equipment or medical electrical system to perform its function,
including those accessories which are necessary for the intended use of the equipment

Note 1 to entry: For some devices, AS 60601.2, AS IEC 60601.2 and AS/NZS IEC 60601.2 may also consider parts
in contact with the operator as an applied part.

Note 2 to entry: Identification of applied parts only relates to medical electrical equipment. In AS/NZS 60601.1.0,
all applied parts are required to be classified by the manufacturer as Type B, BF or CF and marked accordingly.
Individual applied parts of the same item of equipment may be classified differently.

[SOURCE: AS/NZS 3551—2012, 1.4.4, modified - Definition and Notes to entry have been adapted.]

1.4.3

body-type procedure

medical procedure where there is no intention of electrical connection to the left or right ventricle
of the heart

[SOURCE: AS/NZS 3003:2018, 1.5.4]

1.4.4

cardiac-type procedure

medical procedure where an electrical connection is intended to occur to the left or right ventricle of
the heart via an externally contactable insulated conductor such as a wire or a liquid-filled tube

[SOURCE: AS/NZS 3003:2018, 1.5.6]

1.4.5

Class I equipment

medical electrical equipment in which protection against electric shock does notrely on basic insulation
only, but which includes an additional safety precaution in that means are provided for accessible parts
of metal or internal parts of metal to be protectively earthed

Note 1 to entry: For other electrical equipment — Class I equipment as defined in AS/NZS 3100.

[SOURCE: AS/NZS IEC 60601.1:2015, 3.13, modified - Definition has been adapted; Note to entry has
been added.]
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1.4.6

Class Il equipment

medical electrical equipment in which protection against electric shock does not rely on basic insulation
only, but in which additional safety precautions such as double insulation or reinforced insulation are
provided, there being no provision for protective earthing or reliance upon installation conditions

Note 1 to entry: For other electrical equipment — Class Il equipment as defined in AS/NZS 3100.
[SOURCE: AS/NZS IEC 60601.1:2015, 3.14, modified - Note 1 to entry has been added.]

1.4.7
harm
physical injury or damage to the health of people, or damage to property or the environment

[SOURCE: ISO/IEC Guide 63:2012, 3.1]

1.4.8
hazard
potential source of harm

[SOURCE: ISO/IEC Guide 63:2012, 3.2]

1.4.9
hazardous situation
circumstances in which people, property or the environment are exposed to one or more hazards

[SOURCE: ISO/IEC Guide 63:2012, 3.5]

1.4.10

intended use

intended purpose

use for which a product, process or service is intended according to the specifications, instructions and
information provided by the manufacturer

[SOURCE: ISO 14971:2007, 2.5]

Note 1 to entry: While the preferred and admitted terms are interchangeable, they should not be confused with
“normal use”. All terms include the concept of use as intended by the manufacturer; however, “intended use”
focuses on the medical purpose while “normal use” incorporates not only the medical purpose, but maintenance,
transport, etc.

[SOURCE: IEC 60601-1: 3.44, modified - Note to entry has been adapted.]

1411

maintenance

combination of all technical, administrative, and supervisory actions intended to retain an item in, or
restore it to, a state in which it can perform its specified function

1.4.12

medical electrical system

MES

combination of either medical electrical equipment or multiple medical devices, which may also
include other non-medical equipment, having a specified function and connected by either a physical
connection or an electrical interconnection (e.g. a multiple socket-outlet)

Note 1 to entry: The medical electrical system includes those accessories essential for operating the system.

Note 2 to entry: The medical electrical system may include devices that are not within a patient area, e.g. external
printer, computer, etc.

[SOURCE: AS/NZS 3551—2012, 1.4.20, modified — Notes to entry have been adapted.]
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1.4.13

patient area

areas in hospitals and medical and dental practices in which it is intended that low-voltage medical
electrical equipment will be used on a patient. This does not include areas such as corridors or lifts
where such equipment is only used in an emergency

Note 1 to entry: Locations in patients’ homes and other facilities intended for dialysis or other ongoing therapies
are also included.

Note 2 to entry: Figure 1.2 illustrates the relationship between patient area, patient environment and
patient location.

[SOURCE: AS/NZS 3551—2012, 1.4.27, modified - Definition adapted; Notes to entry have been added.]

1.4.14

patient environment

space extending laterally 1.5 m around all possible patient locations to height of 2.5 m in a cardiac-
protected electrical area

Note 1 to entry: Where adjacent patient environments overlap, the combined area is deemed one patient
environment. A patient environment may contain one or more patient locations.

Note 2 to entry: A patient environment does not extend through walls.

Note 3 to entry: A patient environment as shown in Figure 1.2 is intended to embrace all locations in which
intentional or unintentional electrical contact could occur between a patient and any other object, directly or via
another person touching a patient and the object.

Note 4 to entry: Every possible location of a patient should be considered when determining the extent of a
patient location.

Note 5 to entry: Figure 1.2 illustrates the relationship between patient area, patient environment and
patient location.

[SOURCE: AS/NZS 3551—2012, 1.4.29, modified - Definition and Notes to entry adapted.]

1.4.15
patient location
intended location of a patient within a patient area, whether or not occupied by the patient

Note 1 to entry: Where the location of a patient undergoing a body-type or cardiac-type procedure
is likely to vary for different occasions (e.g. in some operating theatres) the patient location extends
laterally to the entire room. This includes locations for incubators or cribs in delivery suites. See
Figure 1.1 for patient location.

Dimensions in millimetres

/ N\ / 1500
/ \ ! \
// \\ I |
o Patient . 2500 | :
s location N i @ !
/ N | i
, ) i i
| [T | ‘| Patient location ;
b ! /
i \
\\ //
1500 1500 RN 7

Figure 1.1 — Patient location
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|, — PATIENT ENVIRONMENT
Extends laterally 1.5 m around the
patient location (but not through walls)
and to a height of 2.5 m from the floor

Patient
area

Figure 1.2 — Relationship between patient area, environment and location

1.4.16

responsible organization

entity accountable for the use and maintenance of medical electrical equipment or a medical
electrical system

Note 1 to entry: The accountable entity may be, for example, a hospital, an individual clinician or a layperson. In
home use applications, a patient, operator or responsible organization can be one and the same person.

Note 2 to entry: Education and training is incorporated in “use”.
[SOURCE: AS/NZS 3551—2012, 1.4.42]

1.4.17

service entity

entity, person or persons accountable to the responsible organization for providing the medical
electrical equipment management services outlined in this Standard

Note 1 to entry: The service entity may be, for example, an in-house biomedical engineering group, a medical
equipment manufacturer or authorized representative, an independent organization, or a combination of

these entities engaged by the responsible organization to deliver the requirements of the medical equipment
management program to the responsible organization.

[SOURCE: AS/NZS 3551—2012, 1.4.52]
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Section 2  Nature of electricity

2.1 Need for care

When electric current flows in the human body, the likelihood of electrocution or tissue damage
depends on the amount, duration and path of the current flowing in the body.

This Section of the Standard provides an introduction to electricity supply systems and equipment
design, sufficient to gain an understanding of particular hazards and principles of protection.

2.2  Supply systems

Electrical power is supplied to homes, factories and hospitals by an electrical distribution system.
The common electricity supply used in patient treatment areas is 230 V a.c. 50 Hz. Important basic
characteristics of this system need to be understood for an adequate appreciation of safe practice.

It is the practice of the power supply authorities to connect one of the power supply terminals to the
ground (Earth). The terminal earthed in this manner is called the Neutral and the other terminal is
called the Active.

Electricity produced at the generator circulates through the system. Large currents flow from the
generator through power lines to the users of the electricity. The power lines are well insulated to
prevent short-circuits to earth, so the pathways through the electrical system and power lines become
the easiest paths to the generator, see Figure 2.1.

Power fr

station

T T

| Hospital
Neutral conductor earthed 4 |
at power station 4 ||
A ||
N |
[N
N L 1
‘ o °
— | —
»
A 4
Possible return current VV 1 Neutral conductor earthed
path (through 'earth') v “— at hospital

v
V‘<<<

Figure 2.1 — Electricity supply system

A consequence of this earth connection and the earth-seeking supply system is that most metal items
and equipment in hospital environments, such as water and gas pipes and metal door frames, may
become part of a circuit if an individual comes into contact with the active conductor of the supply
system. This is illustrated in Figure 2.2.
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— e o ———— ——

Current from active
conductor, through
operator, and
returned through
metal tap

Current from active
conductor, through
operator, and
returned through
contact with

H conductive flooring

]

Fuses and circuit-breakers are devices designed to interrupt the power supply when an excessive
current flow occurs.

Figure 2.2 — Alternative earth return circuits

2.3 Function of fuses and circuit-breakers

Protectively earthed equipment, if it suffers an internal insulation failure, will usually cause an
associated fuse to blow or a circuit-breaker to operate (see Figure 2.3), thus removing the supply voltage
and source of further risk.

If the earth wire or earth connection has failed prior to the insulation failure, the equipment may
continue to operate. In this circumstance, the exposed metal parts may have become dangerously live,
see Figure 2.3. Human contact with such metal parts would provide an alternative return path for the
fault current, with possibly fatal consequences.

Fuses and circuit-breakers do not therefore guarantee protection of personnel from electric shock
delivered by live wires or live metalwork, because their operation relies on a correctly wired and intact
earth wire in the flexible cord which allows a fault current that may be 150 times the macroshock
electrocution current to flow, see Clause 3.2.3.

Live metal parts can also result from incorrectly wired or damaged flexible cords or extension cords.
Therefore, extension cords should not be used in patient areas, see Clause 6.8.
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Fault current from live
conductor touching frame
is returned through intact
earth conductor and
protective circuit breaker
trips OFF

Wisan
AT

Circuit breaker does

not operate because

the broken earthing
conductor prevents return
of fault current. Metal
frame remains live and
READY-TO-ELECTROCUTE,
although the equipment
may appear to function
normally

Water pipe
forms return
path to earth

Figure 2.3 — The functions of power cord earth wire and fusing

2.4 Socket-outlets

2.4.1 General

A 230 V socket-outlet for the electricity supply system has three pins: two for the live conductors
(active and neutral) which provide the power source for any equipment plugged into the socket-outlet,
and a third pin (earth) which is connected to the earth conductor. This earth conductor provides an
alternative pathway for any fault current which may be present and is fundamental to the safe use of
most electrical equipment with metal housings or exposed conductive parts.

Most socket-outlets are usually limited for use with electrical equipment having a voltage of 230 V and
arated loading current of no greater than 10 A.

For higher powered 230 V equipment, 15 A and 20 A socket-outlets are available. Although all socket-
outlets are of similar configuration (see Figure 2.4), a socket-outlet of lower rating will not accept a plug
of a higher rating whereas a socket-outlet of higher rating will accept plugs of a lower rating, e.g. a 15 A
socket-outlet will accept 15 A and 10 A plugs but will not accept a 20 A plug.

NOTE In Australia, socket-outlets in children’s wards are required to be of a recessed socket type in accordance
with AS/NZS 3112.

Some equipment, e.g. larger X-ray machines, may require further live conductors for their operation and
for this purpose the supply system may provide conductors having a voltage of 400 V between them.
Distribution details of this supply system vary and may incorporate three, four or five conductors.
Where such systems are provided, cord-connected equipment should be connected by 5-pin socket-
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outlets and plugs of the type illustrated in Figure 2.4(b), regardless of the actual number of conductors
in the flexible cord.

C) Efféiﬂvjyl‘:EUTiE;

EARTH

(a) General purpose

Figure 2.4 — Socket-outlet examples

2.4.2 Colour coding of socket-outlets

Socket-outlets within patient areas and supplied by an Uninterruptable Power Supply (UPS) are
typically coloured dark blue; socket-outlets supplied by essential power are typically coloured red;
socket-outlets supplied by non-essential power are typically coloured white; and socket-outlets for
cleaning purposes are typically coloured beige.

2.5 Basic equipment safety

2.5.1 Forms of construction

The basic construction of electrical equipment relies on the insulation of separate live parts to enable
correct operation and to guard against anyone touching live parts.

Additionally, all electrical appliances and equipment have some form of additional protection. The
permitted forms of protective construction are as follows:

@ Protectively earthed equipment (Class I equipment)

This is equipment intended for connection to the mains supply. Its protection against electric
shock does not rely on basic insulation only but includes an additional earth connected to
accessible conductive parts, e.g. metal enclosure of equipment. In the event of a failure of the
basic insulation, the earthing conductor in the fixed wiring of the installation should ensure
that the accessible i.e. touchable parts of the equipment cannot become live, see Figure 2.5.
The integrity of this earth connection is essential to the safety of this type of equipment.

(b) Double-insulated equipment (Class Il equipment)

An exception to the earthing principle outlined in Item (a) applies to the type of equipment
construction referred to as double-insulated equipment. This equipment normally has a non-
conductive (insulated) case which ensures that user contact with parts which may become
live in the event of a fault is prevented. This equipment is not earthed, see Figure 2.6. Such
equipment is marked double insulated or bears the symbol as shown in Table 2.1 to allow
easy identification.
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