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PREFACE 

This Joint Standard was prepared by the Joint Standards Australia/Standards New Zealand 
Committee HT/15, Medical Electrical Equipment General Safety Aspects. 
This Collateral Standard is identical to and has been reproduced from IEC 601-1-4: 1996, Medical 
electrical equipment, Part 1 : General requirements for  safety-4. Collateral Standard: 
Programmable electrical medical systems, which modifies and supplements the corresponding 
Clauses of IEC 601-1: 1988, Medical electrical equipment, Part 1: General requirements for safety 
which has been adopted as AS 3200.1/NZS 6150, hereinafter referred to as the General Standard. 

The General Standard details electrical safety requirements for all types of medical electrical 
equipment. A Particular Standard details additional safety requirements for a related group of 
medical electrical devices. A Collateral Standard details additional safety requirements for a range 
of devices within the scope of the General Standard which may not be related but share common 
problems. 
In the text of this Standard, the following print types are used: 

(a) Requirements, compliance with which can be tested, 
and definitions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  in large roman type. 

(b) Explanations, advice, introductions, general statements, exceptions 
and references . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  in smaller roman type. 

(c) Headings of sub-clauses and text specifications . . . . . . . . . . . . . . . . . . . . . . .  in italic type. 

(d) Terms used throughout the Standard, which have been defined in Clause 2 
and which are also in the index . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IN SMALL CAPITALS. 

The even numbered pages of the original publication are in French and are omitted from this 
edition. Some pages of the original, which relate to IEC administrative matters, are omitted from 
this edition. 
As this publication has been reproduced from an international Standard, the following modifications 

(i) Its number does not appear on each page of text and its identity is shown on the cover and 
title page. 

(ii) The words ‘this AustraliadNew Zealand Standard’ should replace the words ‘this International 
Standard’ wherever they appear. 

(iii) Substitute a full point for a comma where it appears as a decimal marker. 
The references to intemational Standards should be replaced by references to the following 
Australian or Joint Australiamew Zealand Standards: 

apply: 

Reference to International Standard 
or other publication 
IEC ASMZS 
513 Fundamental aspects of safety 4513 Approval and test specification- 

standards for medical electrical 
equipment Fundamental aspects of safety 

AustraliadNew Zealand Standard 

Medical electrical equipment - 

Standards 

AS 
60 1 Medical electrical equipment 3200 Approval and test specification- 

Medical electrical equipment 
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Vi 

INTRODUCTION 

Computers are increasingly used in MEDICAL ELECTRICAL EQUIPMENT, often in critical-safety roles. The 
use of computing technologies in MEDICAL ELECTRICAL EQUIPMENT introduces a level of complexity which 

intended to diagnose and/or treat. This complexity means that systematic failures can escape practical 
accepted limits of testing. Accordingly, this safety standard goes beyond traditional testing and 
assessment of the finished MEDICAL ELECTRICAL EQUIPMENT and includes requirements for the processes 
by which the MEDICAL ELECTRICAL EQUIPMENT is developed. Testing of the finished product is not, by itself, 

is exceeded only by the biological Systems Of the PATIENTS the MEDICAL ELECTRICAL EQUIPMEM is 

adequate to address the SAFETY Of Complex MEDICAL ELECTRICAL EQUIPMENT. 

This standard is a Collateral Standard to the General Standard. It requires that a process be followed 
and that a record of that process be produced to support the SAFETY of MEDICAL ELECTRICAL EQUIPMENT 
incorporating PROGRAMMABLE ELECTRONIC SUBSYSTEMS. The concepts of RISK management and a 
DEVELOPMENT LIFE-CYCLE that are the basis of this standard can also be of value in the development of 
MEDICAL ELECTRICAL EQUIPMENT that does not include a PROGRAMMABLE ELECTRONIC SUBSYSTEM. 

The effective application of the standard will require, subject to the task in hand, competency in the 
following: 

- appliCatiOn Of the Specific MEDICAL ELECTRICAL EQUIPMENT With emphasis on SAFEIY 
çonsiderations; 

- MEDICAL ELECTRICAL EQUIPMENT development process; 

- methods by which SAFETY INTEGRITY is assured; 

- techniques of RISK analysis and RISK control. 
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AUSTRALIAN/NEW ZEALAND STANDARD 

Approval and test specification-Medical electrical equipment 

Part 1.4: 
Ge ne r a I re q u i rem e n t s for safety - Co I I at e r a I Stand ar d : P rog ramm ab I e 
electrical medical systems 

SECTION 1: GENERAL 

1 Scope, object and relationship to other standards 

1.201 Scope 

This Collateral Standard applies to the SAFETY of MEDICAL ELECTRICAL EQUIPMENT and MEDICAL ELECTRICAL 
SYSTEMS incorporating PROGRAMMABLE ELECTRONIC SUBSYSTEMS (PESS), hereinafter referred t0 aS 
PROGRAMMABLE ELECTRICAL MEDICAL SYSTEMS (PEMS). 

NOTE - Some systems which incorporate software and are used for medical purposes fail outcide the scope of ihis 
Collateral Standard, e.9. many medical informatics systems. The distinguishing factor/criterlon is whether or not ihe 
system satisfies aie definition of MEDICAL ELECTRICAL EQUIPMENT in 22.15 of IEC 601-1 or the definltion of MEDICAL 
ELECTRICAL SYSTEM in 2.203 of IEC 601-1-1. 

1.202 Object 

This Collaterai Standard specifies requirements for the process by which a PEMS is designed. This 
Collateral Standard also serves as the basis of requirements of Particular Standards, including serving 
as a guide to SAFETY requirements for the purpose of reducing and managing RISK. This Collateral 
Standard is addressed to: 

a) certification bodies; 

c) writers of Particular Standards. 
b) MANUFACTURERS; 

This standard covers: 

d) requirement specification; 
e) architecture; 
f) 
g) modification; 

detailed design and implementation including software development; 

h) VERIFICATION and VALIDATION; 
j) marking and ACCOMPANYING DOCUMENTS. 

Aspects not covered by this standard include: 

k) hardware manufacturing; 
I) software replication; 
m) installation and commissioning; 
n) operation and maintenance; 
o) decommissioning. 

1.203 Relationship to other standards 

1.203.1 IEC 607-1 

For MEDICAL ELECTRICAL EQUIPMENT, this Collateral Standard COmp¡ementS IEC 601 -1 and its 
amendments. 
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When referring to IEC 601-1 or to this Collateral Standard, either individually or in combination, the 
following conventions are used: 

- 'the General Standard' designates IEC 601 -1 alone; 

- ?his Collateral Standard' designates IEC 601-1 -4 alone; 

- 'this Standard" designates the combination of the General Standard and this Coliateral 
Standard. 

1.203.2 Particular Standards 

A requirement in a Particular Standard takes priority over the corresponding requirement in this 
Collateral Standard. 

1.203.3 Normative references 

The following normative documents contain provisions which, through reference in this text, constitute 
provisions of this Intemational Standard. At the time of publication, the editions indicated were valid. All 
normative documents are subject to revision, and parties to agreements based on this International 
Standard are encouraged to investigate the possibility of applying the most recent editions of the 
normative documents indicated below. Members of IEC and IS0 maintain registers of currently valid 
International Standards. 

IEC 601 -1 : 1988, Medical electrical equipment - Part 7: General requirements for safety 
Amendment No. 1 (1991) 
Amendment No. 2 (1 995) 

IEC 601 -1 -1 : 1992, Medical electrical equipment - Part I :  General requirements for safety - 7. collateral 
Standard: Safety requirements for medical electrical systems 

IEC 788: 1904, Medical radiology - Terminology 

IS0 9000-3: 1991, Quality management and quality assurance standards - Part 3: Guidelines for the 
application of IS0  9001 to the development, supply and maintenance of soitware 

IS0 9001 : 1994, Quality systems - Model for quality assurance in design, development, production, 
installation and servicing 

2 Terminology and definitions 

2,201 Defined terms 

In this Collateral Standard, terms printed in SMALL CAPITALS are used in accordance with their definitions 
in the General Standard, IEC 601-1 -1, this Collateral Standard or IEC 788. 

An index of defined terms used in this Collateral Standard is given in annex AAA. 

For the purpose of this Collateral Standard, the following additional definitions apply. 

2.201.1 DEvfLoPAßfmLIFE-CYCLCLE : Necessary activities occurring during a period of time that starts at 
the concept phase of a project and finishes when the VALIDATION of the PEMS is complete. 

2.201.2 HAZARD ANALYSIS : identification of HAZARDS and their initiating causes. 

NOTE -The quantification of HAZARD is not a part of the HAZARD ANALYSIS. 
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2.201.3 MAXIMUM TOLERABLE RISK : Value of RISK which is Specified as the maximum which may be 
permitted. 

NOTE -The value may be specified for the PEMS as a whole or for a particular HAZARD. 

2.201.4 PROGRAMMABLE ELECTRICAL MEDICAL SYSTEM (PEMS) MEDICAL ELECTRICAL EQUIPMENT Or MEDICAL 
ELECTRICAL SYSTEM Containing one or more PROGRAMMABLE ELECTRONIC SUBSYSTEM. 

2.201.5 PROGRAMMABLE ELECTRONIC SUBSYSTEM (PESS) : System based on one or more central 
processing units, including their software and interfaces. 

2.201.6 RESIDUAL RISK : RISK identified by HAZARD ANALYSIS which remains after RISK management has 
been completed. 

2.201.7 RISK : Probable rate of occurrence of a HAZARD causing harm, and the degree of SEVERITY of 
the harm. 

2.201.8 RISKMANAGEMENTFILE: That part of the quality records required by this standard. 

2.201.9 RISKMANAGEMENTSUMMARY : Document, which provides traceabilifor each HAZARD and each 

controlled. 
cause of the HAZARD to the RISK analysis and to the VERIFICATION that the RISK Of the HAZARD iS 

NOTE - This document may be held on paper or on electronic media. 

2.201.1 O SAFETY : Freedom from unacceptable RISK. 

2.201.1 1 SAFETY HAUIRD (hereinafter referred to as HAZARD) : Potentially detrimental effect on the 
PATIENT, other persons, animals, or the surroundings, arising directly from MEDICAL ELECTRICAL 
EQUIPMENT. 

2.201.12 SAFEWINTEGR~: Likelihood of a safely-related system satisfactorily performing the required 
SAFETY functions under all the stated conditions within a stated period of time. 

2.201.13 SEVERITY: Qualitative measure of the possible consequences of a HAZARD. 

2.201.14 V A L ~ D A ~ ~ ~  : Process of evaluating a PEMS or a component of a PEMS during or at the end of 
the development process, to determine whether it satisfies the requirements for its intended use. 

2.201.15 V.mmATIoN : Process of evaluating a PEMS or a component of a PEMS to determine whether 
the products of a given development phase satisfy the specified requirements imposed at the start of 
that phase. 

2.202 Degrees of requirements and miscellaneous terms 

In this Collateral Standard, certain terms (which are not printed in small capitals) have particular 
meanings, as follows: 

- "shall" indicates a requirement that is mandatory for compliance; 

- "shoüld" 

- "may" 

- "specific" 

indicates a strong recommendation that is not mandatory for 
compliance; 

indicates a permitted manner of complying with a requirement or 
of avoiding the need to comply; 

is used to indicate definitive information stated in this Collateral 
Standard or referenced in other standards, usually concerning 
particular operating conditions, test arrangements or values 
connected with compliance; 
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