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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -

Part 2-1: Particular requirements for the basic safety
and essential performance of electron accelerators
in the range 1 MeV to 50 MeV

FOREWORD

all national electrotechnical committees (IEC National e g to promote
international co-operation on all questions concerning standardlzatlon in t e Ietrlc i€ fields. To
this end and in addition to other activities, a Y pecifications
Technical Reports, Publicly Available Specifications (PAS) and Guide 2 £d to as “IEC
Publication(s)”). Their preparation is entrusted to technical committges NationaNCommittee interested
in the subject dealt with may participate in this preparatory_wor governmental and non-
governmental organizations liaising with the IEC also participd collaborates closely

Publications is accurate, IEC cannot be
misinterpretation by any end

5| e Yor the way in which they are used or for any
4) In order to promote intern C Na onI ommlttees undertake to apply IEC Publlcatlons
transparently to the maxi i
between any IEC Public
the latter.
5) IEC itself does vie any @ ati fi i Independent certification bodies provide conformity
assessment services a i accgss to IEC marks of conformity. IEC is not responsible for any

services carried out b

6) All users should ensuxe ve the Jatest edition of this publication
7) No liability sha EC or\s directors, employees, servants or agents including individual experts and
members ofts technical ittees and IEC National Committees for any personal injury, property damage or

other damage X , whether direct or indirect, or for costs (including legal fees) and
expenges akising Wt g publication, use of, or reliance upon, this IEC Publication or any other IEC

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable forthe cotrect application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard |IEC 60601-2-1 has been prepared by IEC subcommittee 62C:
Equipment for radiotherapy, nuclear medicine and radiation dosimetry, of IEC technical
committee 62: Electrical equipment in medical practice.

This third edition cancels and replaces the second edition published in 1998 and its
Amendment 1 (2002). It constitutes a technical revision.
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This third edition addresses the following issues not covered in previous editions:

— alignment with the new relevant collateral standards;
— new technologies in radiotherapy, including:
e stereotactic radiosurgery (SRS) and stereotactic radiotherapy (SRT);
e intensity modulated radiotherapy (IMRT);
e electronic imaging devices (e.g. EPID);
e moving beam radiotherapy (dynamic therapy).

The text of this particular standard is based on the following documents:

FDIS Report on voting
62C/474/FDIS 62C/480/RVD /\

Full information on the voting for the approval of this particul e found in the

report on voting indicated in the above table.
This publication has been drafted in accordance with i , Part 2.

In this standard, the following print types are use

— Requirements and definitions: roma
— Test specifications: italic type.

Informative material appearing outside of\tabl examples and references: in smaller type.

@h |

NERALSTAWDARD, IN THIS PARTICULAR STANDARD OR AS

n numbered divisions within the table of contents,
ause 7 includes subclauses 7.1, 7.2, etc.);

In this standard, the conjunctive “or” is used as an “inclusive or” so a statement is true if any
combination of the conditions is true.

The verbal forms used in this standard conform to usage described in Annex H of the ISO/IEC
Directives, Part 2. For the purposes of this standard, the auxiliary verb:

“shall” means that compliance with a requirement or a test is mandatory for compliance
with this standard,;

— “should” means that compliance with a requirement or a test is recommended but is not
mandatory for compliance with this standard;

— “may” is used to describe a permissible way to achieve compliance with a requirement or
test.

A list of all parts of the IEC 60601 series, published under the general title: Medicﬁgectrical

equipment can be found on the IEC website. cuments
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The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in
the data related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

» replaced by a revised edition, or
*+ amended.

@%
S
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INTRODUCTION

The use of ELECTRON ACCELERATORS for RADIOTHERAPY purposes may expose PATIENTS to
danger if the ME EQUIPMENT fails to deliver the required dose to the PATIENT, or if the ME
EQUIPMENT design does not satisfy standards of electrical and mechanical safety. The ME
EQUIPMENT may also cause danger to persons in the vicinity if the ME EQUIPMENT itself fails to
contain the RADIATION adequately and/or if there are inadequacies in the design of the
TREATMENT ROOM.

This particular standard establishes requirements to be complied with by MANUFACTURERS in
the design and construction of ELECTRON ACCELERATORS for use in RADIOTHERAPY; it does not
attempt to define their optimum performance requirements. Its purpose js_to identify those
features of design that are regarded, at the present time, as essential for the safe operation of

which it can be presumed that a fault condition exists and where a heroperates
to prevent continued operation of the ME EQUIPMENT.

the need to align this
IEC 60601-1:200:
IEC 60976 and IE
methods and repoft

| 8 g uniform methods for conducting such tests. The latter
is not a sta suggests performance values, measured per the methods
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MEDICAL ELECTRICAL EQUIPMENT -
Part 2-1: Particular requirements for the basic safety

and essential performance of electron accelerators
in the range 1 MeV to 50 MeV

201.1 Scope, object and related standards

Clause 1 of the general standard?) applies, except as follows:

201.1.1 Scope

Replacement:

This International Standard applies to the BASIC SAFET
ELECTRON ACCELERATORS, hereafter referred to as E
50 MeV, used for treatment of PATIENTS.

— intended for RADIOTHERAPY in huma S icé, including those in which the
selection and DISPLAY of operating an be controlled automatically by

e NOMINAL ENERG
. maximun@ z DSE RATES\betwveen 0,001 Gy x s=1 and 1 Gy x s=1 at 1 m from
the RADIATIO

e NORMAL TR (NTDs) between 0,5m and 2m from the RADIATION
SOURC
and
— intended
e for NOR 5, operated under the authority of appropriately licensed or QUALIFIED

PERSONS by 9PERATORS having the required skills for a particular medical application,
for particular specified clinical purposes, e.g. STATIONARY RADIOTHERAPY or MOVING
BEAM RADIOTHERAPY,

e maintained in accordance with the recommendations given in the INSTRUCTIONS FOR
USE,

e subject to regular quality assurance performance and calibration checks by a
QUALIFIED PERSON.

NOTE 1 In this particular standard, all references to installation refer to installation in the RESPONSIBLE
ORGANIZATION’S premises.

NOTE 2 In this particular standard, all references to ABSORBED DOSE refer to ABSORBED DOSE in water.

) The i 1 ' j ' - - -
general standard is IEC 60601-1:2005, Medical electrical equipment — Part 1: General re t
basic safety and essential performance. qﬂﬁ&'ﬁm’ents
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Full document details: IEC 60601-2-12009


http://www.avadocuments.com/doc/iec-60601-2-1-2009
http://www.avadocuments.com/doc/iec-60601-2-1-2009

60601-2-1 © IEC:2009 -9-

IEC 61271 gives guidance on the designation of ME EQUIPMENT movements; the marking of
scales, their zero positions and the direction of movement with increasing value (see
201.7.4.101).

IEC 60676 specifies methods of testing and disclosure of functional performance of medical
ELECTRON ACCELERATORS. The standard is intended to facilitate comparisons of accelerator-
based ME EQUIPMENTs of different manufacture. IEC 60676 contains no safety requirements,
and is therefore not required for compliance with this particular standard. It should also be
noted (as stated in the Introduction to IEC 60976:2007) that tests specified in IEC 60976 are
not necessarily appropriate for ensuring that any individual medical ELECTRON ACCELERATOR
conforms to the declared functional performance during the course of its working lifetime.

idelines for functional
idelines\ It shall not be

NOTE 3 IEC/TR 60977, Medical electrical equipment — Medical electron accelerators —
performance characteristics, is a related technical report that provides performance g
construed as a standard.

201.1.2 Object

Replacement:
The object of this particular standard is to establish parti B A and ESSENTIAL
PERFORMANCE requirements for ELECTRON ACCELERATQRS i ra to 50 MeV and to

201.1.3 CoIIatt@st
Addition:

Collateral standarkds pu ¢ - he date of publication of this standard shall only apply
subject to furt o.this standard.

IEC 60601-1-6 apply“as modified in Clauses 206. IEC 60601-1-3, IEC 60601-1-8 and 60601-
1-102 do not apply. All other published collateral standards in the IEC 60601-1 series apply as
published.

201.1.4 Particular standards

Replacement:

In the IEC 60601 series, particular standards may modify, replace or delete requirements
contained in the general standard and collateral standards as appropriate for the particular
ME EQUIPMENT under consideration, and may add other BASIC SAFETY and ESSENTIAL
PERFORMANCE requirements.

2 |EC 60601-1-10, Medical electrical equipment — Part 1-10: General requirements for basic safety and essential
performance — Collateral Standard: Requirements for the development of physiologic closed-loop ments
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A requirement of a particular standard takes priority over the general standard.

For brevity, IEC 60601-1 is referred to in this particular standard as the general standard.
Collateral standards are referred to by their document number.

The numbering of sections, clauses and subclauses of this particular standard corresponds to
that of the general standard with the prefix “201” (e.g. 201.1 in this standard addresses the
content of Clause 1 of the general standard) or applicable collateral standard with the prefix
“20x” where x is the final digit(s) of the collateral standard document number (e.g. 202.4 in
this particular standard addresses the content of Clause 4 of the 60601-1-2 collateral
standard, 203.4 in this particular standard addresses the content of Clause 4 of the 60601-1-3
collateral standard, etc.). The changes to the text of the general standard are specified by the
use of the following words:

Subclauses, figures or tables whic
numbered starting from 201.101. Ho
standard are numbered 3.1 through
numbered beginning from 201.3.201
additional items aa), bb), ets,

[ the general standard are
at definitions in the general
definitions in this standard are
es are lettered AA, BB, etc., and

statement to thateffect is given in this particular standard.

201.2 Normative references

Clause 2 of the general standard applies, except as follows:

NOTE Informative references are listed in the bibliography on page 60.

Addition:

IEC/TR 60788:2004, Medical electrical equipment — Glossary of defined terms (available in
English only)

IEC 61217:1996, Radiotherapy equipment — Coordinates, movements and scales
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201.3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60601-1:2005, and
IEC/TR 60788:2004 apply, except as follows:

NOTE An index of defined terms is to be found at the end of the document.

Addition:

201.3.201

AMBIENT DOSE EQUIVALENT

H*(10)

DOSE EQUIVALENT at the point of interest in the actual RADIATION FI ied as DOSE
EQUIVALENT which would be generated in the associated oriented agd oA

FIELD at a depth of 10 mm on the radius of the ICRU sphere which i d opposite to the

direction of incident RADIATION

NOTE 1 An oriented and expanded RADIATION FIELD is an idealized RADIA
which the radiation is additionally oriented in one direction.

NOTE 2 See also ICRU definition of AMBIENT DOSE EQUIVALENT i

201.3.202

CONTROLLING TIMER
device to measure the time during wdiich\R A if a predetermined time is
reached, TO TERMINATE IRRADIATION

201.3.203
ELECTRON BEAM APPLICATOR
BEAM LIMITING DEVICE for E

201.3.204
ELECTRONIC IMA
EID

device consisting of
enables anatomi
screen

[IEC 60976:29

201.3.205
ELECTRONIC POR AGING DEVICE
EPID
device consisting of a two-dimensional RADIATION DETECTOR and associated electronics,
placed substantially normal to the RADIATION BEAM AXIS, which enables anatomical structures
of a PATIENT to be viewed as a digital radiograph at a viewing screen, using the medical
ELECTRON ACCELERATOR'S RADIATION BEAM as the RADIATION SOURCE

NOTE 1 The primary function of an EPID is in verification of PATIENT set-up, and so replaces the need for port
films for this same purpose.

[IEC 60976:2007, definition 3.6]

NOTE 2 This definition is not included in IEC/TR 60788.

201.3.206
GANTRY
part of the ME EQUIPMENT supporting the RADIATION HEAD

Documents
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201.3.207

GEOMETRICAL RADIATION FIELD

geometrical projection of the distal end of the BEAM LIMITING DEVICE on a plane orthogonal to
the REFERENCE AXIS, as seen from the centre of the front surface of the TARGET/ELECTRON
RADIATION window; the GEOMETRICAL RADIATION FIELD may be defined at any distance from the
front surface of the TARGET for X-RADIATION, or from the ELECTRON RADIATION window for
ELECTRON RADIATION

201.3.208

HARD-WIRED

term used where the features of a system can be modified only by physically removing and re-
routing wires

201.3.209

INTENSITY MODULATION RADIATION THERAPY

IMRT

treatment procedure requiring, in general, the coordinated
fluence, beam orientation relative to the PATIENT, and beam si
in a continuous or a discrete manner, and as pre-determined>

stopping of/to stop IRRADIATION and
reselecting operating conditions

201.3.211
MOVING BEAM RADIOTHERA!
RADIOTHERAPY with an
each other or with any

201.3.212 Q

NOMINAL ENERGY
ENERGY

<ELECTRON RADIA
BEAM

Y
the RADIATION FIELD or PATIENT relative to
D DOSE distribution

ed by the MANUFACTURER to characterize the RADIATION

<X-RADIA ated by the MANUFACTURER to characterize the radiation BEAM

201.3.213
NORMAL TREATME
NTD

<ELECTRON RADIATION> SPECIFIED distance measured along the REFERENCE AXIS from the
ELECTRON RADIATION window to the distal end of the ELECTRON BEAM APPLICATOR or to a
SPECIFIED plane

STANCE

<X-RADIATION> SPECIFIED distance measured along the REFERENCE AXIS from the front surface
of the TARGET to the ISOCENTRE or, for ME EQUIPMENT without an ISOCENTRE, to a SPECIFIED
plane

201.3.214

PASSWORD

<RADIOTHERAPY> sequence of keystrokes that permits OPERATOR access for NORMAL USE or to
reset INTERLOCKS and, with a different sequence of keystrokes, permits access for adjustment
and maintenance
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201.3.215
PATIENT SUPPORT
<RADIOTHERAPY> assembly of ME EQUIPMENT that supports the PATIENT

201.3.216

PRIMARY/SECONDARY DOSE MONITORING COMBINATION

utilization of two DOSE MONITORING SYSTEMS where one is arranged to be the PRIMARY and the
other the SECONDARY DOSE MONITORING SYSTEM

201.3.217

QUALIFIED PERSON
person recognised by a competent authority as having the requisite knowledge and training to
perform particular duties

201.3.218
RADIATION TYPE
nature of the waves or corpuscles comprising the RADIATION

NOTE E.g. whether the RADIATION is X-RADIATION or ELECTRON RADIATI

201.3.219
REDUNDANT DOSE MONITORING COMBINATION
utilization of two DOSE MONITORING SYSTEMS wherg k
IRRADIATION according to the pre-selec

ms. are arranged TO TERMINATE
ITORRNITS

201.3.220

RELATIVE SURFACE DOSE
ratio of the ABSORBED DOSE on the RE
ABSORBED DOSE on the R
SPECIFIED distance

e depth of 0,5 mm, to the maximum
d in a PHANTOM with its surface at a

201.3.221
SITE TEST @
after installation, tes

SPECIFIED criteria

vice or ME EQUIPMENT to establish compliance with

201.3.222

STEREOTACTIE

SRT

treatmen n which RADIATION BEAMS of generally small size are oriented from
various angle precisely positioned relative to a TARGET VOLUME within the PATIENT

NOTE Precise location of the TARGET VOLUME is enabled by use of a three-dimensional frame of reference, which
may include anatomical registration points or markers, and immobilisation methods, or imaging techniques.

201.3.223

STEREOTACTIC RADIOSURGERY

SRS

SPECIFIC version of STEREOTACTIC RADIOTHERAPY, in which a single high dose of RADIATION is
delivered to the TARGET VOLUME, using a STEREOTACTIC FRAME OF REFERENCE in conjunction
with anatomical registration points

201.3.224

STEREOTACTIC FRAME OF REFERENCE

three-dimensional coordinate system for numerical specification of the position of those parts
of a PATIENT anatomy intended for SRS/SRT treatment
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201.3.225

TERMINATION OF IRRADIATION

TERMINATE IRRADIATION

stopping of/to stop IRRADIATION and movements, with no possibility of restarting without the
reselection of all operating conditions

NOTE 1 l.e. returning/to return to the PREPARATORY STATE.

NOTE 2 Events that TERMINATE IRRADIATION and stop movements include the following:

e when the pre-selected value of DOSE MONITOR UNITS is reached,

e when the pre-selected value of elapsed time is reached,

e a deliberate manual act,
e the operation of an INTERLOCK,
e in MOVING BEAM RADIOTHERAPY, when the pre-selected value of an angular ¢

201.3.226
TRANSMISSION DETECTOR
RADIATION DETECTOR through which the RADIATION BEA

201.3.227
TYPE TEST
ME EQUIPMENT test by the MANUFACTUR
particular design of device or ME EQUIP

ER ith SPECIFIED criteria for a

201.4 General requirements

201.4.3 Essm@

Addition:

Requirements

Clause 5 of the~general standard applies, except as follows:

201.5.1 TYPE TESTS

Additional subclause:

201.5.1.101 Test grades

Three grades of TYPE TEST and two of SITE TEST procedures are SPECIFIED in 201.10 of this
particular standard. Their requirements are as follows:

— TyYPE TEST grade A: An analysis of ME EQUIPMENT design, as related to the SPECIFIED
RADIATION safety provisions, which shall result in a statement included in the technical
description, regarding the working principles or constructional means by which the
requirement is fulfilled.

— TYPE TEST/SITE TEST grade B: Visual inspection or functional test or measurement of the
ME EQUIPMENT. The test shall be in accordance with the procedure SPECIFIED In this
particular standard and shall be based on operating states, including fault cond%ée‘fﬁents
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which are achievable only without interference with the circuitry or construction of the ME
EQUIPMENT.

— TYPE TEST/SITE TEST grade C: Functional test or measurement of the ME EQUIPMENT. The
test shall be in accordance with the principle SPECIFIED in this particular standard. The SITE
TEST procedure shall be included in the technical description. When the procedure
involves operating states that require interference with circuitry or the construction of the
ME EQUIPMENT, the test should be performed by, or under the direct supervision of, the
MANUFACTURER or his agent.

201.5.4 Other conditions

Replacement:

The MANUFACTURER shall state in the ACCOMPANYING DOCUMENTS any requirement
for testing.

201.5.9 Determination of APPLIED PARTS and ACCESSIBLE PA
201.5.9.2.1 Test finger

Addition:

FOMETRICAL RADIATION FIELD at NTD and the distance from the distal
early legible on the outside of all interchangeable and non-adjustable
g (BLDs) and ELECTRON BEAM APPLICATORS.

end to NTD sha
BEAM LIMITING DEVI

Each manually interchangeable WEDGE FILTER shall be clearly marked to establish its identity.

201.7.2.20 Removable protective means

Addition:

Where the requirements of the subclause of the general standard are wholly or partly met by
the nature of the installation, compliance at installation should be checked by inspection; the
results should be included in the SITE TEST report.

201.7.3 Marking on the inside of ME EQUIPMENT or ME EQUIPMENT parts

Additional subclause:
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201.7.3.101 RADIATION HEAD

Removal of the covers of the RADIATION HEAD shall expose symbol 11 of Table D.1 of the
general standard, indicating "Attention, consult ACCOMPANYING DOCUMENTS".

201.7.4 Marking of controls and instruments

Additional subclause:

201.7.4.101 Provision of scales and indications for moving parts

The following shall be provided:

a) a mechanical scale or a numerical indication for each available movenent;

b) a means to align the PATIENT with respect to the REFERENCE AXISAfe.g. b ELD, lasers
etc.);

c) a means to determine RADIATION SOURCE TO SKIN DISFAN \J. umerical
indication, or lasers).

The designation, direction of increasing value and zero position © emgnts shall comply
with IEC 61217 (see Figure 201.108).

Compliance is checked by inspection.

201.7.8 Indicator lights and contro
201.7.8.1 Colours of indicator lights

Replacement:

Where indicator lights
panels, the colours of

ATMENT CONTROL PANEL (TCP) or other control
vith the following:

RADIATION BEAM "OIT" yellow
READY STATE green
NOTE In the TR or ther locations, these states may require urgent action or caution; different

colours, i 01.101 below, may therefore be used in such locations.

101 — Colours of indicator lights and their meaning
for ME EQUIPMENT

Colour Meaning
Red Warning — immediate response by the OPERATOR is required
Yellow Caution — prompt response by the OPERATOR is required
Green Ready for use
Any other colour Meaning other than that of red, yellow or green
Urgent action required in response to an unintended state of operation red
PREPARATORY STATE other colour

201.7.9 ACCOMPANYING DOCUMENTS

Addition: Documents
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Data required in the technical description to support Clause 201.10 SITE TEST compliance is
given in Table 201.102.

@%
S
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Clauses and subclauses in this particular standard that require the provision of information in
the ACCOMPANYING DOCUMENTS, INSTRUCTIONS FOR USE and the technical description are given
in Table 201.103.

Table 201.103 — Clauses and subclauses in this particular standard that require
the provision of information in the ACCOMPANYING DOCUMENTS,
INSTRUCTIONS FOR USE and the technical description

Check ACCOMPANYING DOCUMENTS INSTRUCTIONS FOR USE Technical description
reference
1 201.5.1.101
2 201.5.4 N
3 201.5.9.2.1 N
4 201.7.3.101 AN\
5 01.X9 NZ
6 N
7 201.9.2.101 1) < \ N
8 201.9.2.102 d) \ \
9 201.9.2.103¢f () N
10 201.9.2.4.101 N
11 201.9.8.101 b) Q { ‘(\< < O [
12 201.9.101 N N
13 (] ~ 201.10 (see Table 201.102)
14 201.10.1.2.101 ¥2.c) (Note) \ \
15 . N ~ \\/ 201.10.1.2.101.1.2 d)
16 I & 261\%.\1—.2401.2 b)
17 7\ S > ) 201.10.1.2.101.3 b), c), )
18 ° 201.10.1.2.101.4 d) (Note)
19 N\ V\ 201.10.1.2.101.5 b)
20 \ 201.10.1.2.101.7.3.1
21 > 201.10.1.2.101.10 e)
22 ( \ \\ \ 201.10.1.2.101.12 a), d)
23 N\ \\/ 201.10.1.2.101.13 a)
24 D 201.10.1.2.101.14 a)
25 201.10.1.2.103.2.1 b)
26 201.10.1.2.104.1 b)
27 201.10.1.2.104.3 b)
28 201.14.101 e)
29 201.17
30 201.101.2
31 201.101.3
NOTE The check reference is given as an aid for checking the availability of compliance documentation.

201.7.9.2.15 Environmental protection

Addition: Documents
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NOTE The USER's radiological protection adviser is, generally, the person responsible for the identification and
disposal of material that may exhibit RADIOACTIVITY.

To assist the RESPONSIBLE ORGANIZATION's radiological protection adviser, the following data
shall be provided:

— ENERGIES and corresponding maximum ABSORBED DOSE RATES at NTD under conditions of
NORMAL USE for

e X-RADIATION (with and without any ADDED FILTER if NORMAL USE is possible in both these
states), and

e ELECTRON RADIATION;

— dimensioned shape of the maximum GEOMETRICAL RADIATION FIELDS at NTD for X-RADIATION
and ELECTRON RADIATION;

— location(s), referenced to accessible points on the RADIATION HEAD

e the front surface of the TARGET, and
e the ELECTRON BEAM RADIATION window;
— available directions of the RADIATION BEAM,;

— if a RADIATION BEAM shield is incorporated, its trans gach X-RADIATION
ENERGY;

— with the ME EQUIPMENT energised in the PREPARATORY STATE and with the worst possible
combination of simultaneously powered movements.

201.8.11 MAINS PARTS, components and layout
201.8.11.1 Isolation from the SUPPLY MAINS

Replacement of item b):

b) Means for isolation, except for those circuits that have to remain connected for safety
reasons, e.g. vacuum pumps, room lights and certain safety INTERLOCKS, shall be
incorporated either in the ME EQUIPMENT or externally in as many locations as may be
considered necessary. Where such means are to be wholly or partly met by installation,
the requirements shall be included in the technical description.
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201.9 Protection against MECHANICAL HAZARDS of ME EQUIPMENT and ME SYSTEMS

Clause 9 of the general standard applies, except as follows:

201.9.2 HAzARDSs associated with moving parts
201.9.2.1 General

Addition:

NOTE 1 The phrase "to set-up automatically" or "automatic set-up" is used to denote the moving of ME EQUIPMENT
parts automatically to the positions required for the start of a PATIENT treatment.

NOTE 2 The term "pre-programmed movements" is used where movement of ME EQUIPMENT parts takes place
according to a previously planned programme, without intervention by the OPERATOR Auting-a PATIENT treatment;
the treatment is referred to as a "pre-programmed treatment”.

201.9.2.2.5 Continuous activation

Item 9.2.2.5 b) of general standard does not apply.

Addition:

For the PATIENT SUPPORT system, these require
and when it is loaded with a distributed

when'the system is unloaded

201.9.2.4 Emergency stopping devices

Additional subclause:

201.9.2.4.101 Motors e

Readily identifiable and
in 201.9.2.101 @
function, and be dépe

SUPPORT system
TERMINATE IRRAD
When any of the

inspection of the ACCOMPANYING DOCUMENTS, and by inspection and
measurement yping distances and disconnection times using suitable measuring
instruments; dér to eliminate the effects of variable personal reaction times,
measurements shall start at the instant the personally actuated switch contacts open or close.

Additional subclauses:

201.9.2.101 GANTRY, RADIATION HEAD and PATIENT SUPPORT system
a) General

1) When the RADIATION HEAD or any other part is provided with a means designed to
reduce in NORMAL USE the risk of collision, including with the PATIENT, the operation
and limitations of each control shall be described in the INSTRUCTIONS FOR USE.

2) When the RADIATION HEAD or any other part (including ACCESSORY items) is not
designed with a control to reduce, in NORMAL USE, the risk of collisions, the collision
risks shall be stated in the ACCOMPANYING DOCUMENTS.

3) Interruption or failure of powered movements or of the SUPPLY MAINS for the ME
EQUIPMENT shall cause any parts in motion to be stopped within the limits gij i
b) 3) and c) 3) of this subclause. o Edifients
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4) For automatic set-up and for the checks of pre-programmed movements before
treatment, the overshoot shall not exceed 2° for rotational displacements and 5 mm for
linear displacements.

b) Rotational movements

1) The minimum speed available for each movement shall not exceed 1° x s~1.

2) No speed shall exceed 7°xs~! unless pre-programmed, and identified as an
acceptable risk, through MANUFACTURER’S RISK ANALYSIS.

3) When rotating at the speed nearest to, but not exceeding, 1° x s=1, the angle between
the position of the moving part at the instant of operatmg any control to stop the
movement and its final position shall not exceed 0, 5. For speeds faster than 1° x s~ 1,
it shall not exceed 3.

Exception — Requirement b) 2) above does not apply to the BEAM LIMITING SYSTEM (BLSY

c) Linear movements

10 mm x s~ 1.

2) No speed shall exceed 100 mm x s=! unle
acceptable RISK, through MANUFACTURERS F

and the facilities provided;

o powered movements, b) to the ME EQUIPMENT,
ijngvdistances. In order to eliminate the effects of
measurement shall start at the instant the personally
or close. In determining a stopping distance, the

a) It shall not be possible to operate motorized movements of ME EQUIPMENT parts which may
cause physical injury to the PATIENT, without continuous personal action by the OPERATOR
on two switches simultaneously. Each switch, when released, shall be capable of
interrupting movement; one switch may be common to all movements.

NOTE Linear or rotational adjustments of BLDs are not considered to be likely causes of injury to the PATIENT
unless ACCESSORIES are fitted that do not have integral safety devices/touch guards or are otherwise
considered to present a safety hazard, e.g. some types of ELECTRON BEAM APPLICATORS.

b) For ME EQUIPMENT intended to be set up automatically, it shall not be possible to initiate or
maintain movements associated with this condition without continuous personal action by
the OPERATOR simultaneously on the automatic set-up switch and a switch common to all
movements.

c) The switches required in a) and b) above shall be located close to the PATIENT SUPPORT
system, so that, by careful observation, the OPERATOR can avoid possible injury to the
PATIENT. At least one of the switches required in a) and b) shall be HARD-WIRED or have an
equivalent safety switching function.
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d) The INSTRUCTIONS FOR USE shall contain advice that, when either an intended remotely
controlled movement from the TCP or a pre-programmed movement is included in the
treatment prescription, with the PATIENT finally positioned, a check of all intended or
planned movements should be made by the OPERATOR before leaving the TREATMENT
ROOM.

Compliance is checked by inspection.

201.9.2.103 Operation of movements of ME EQUIPMENT parts from outside the
TREATMENT ROOM

a) It shall be impossible to initiate or maintain movements associated with automatic set-up
without continuous personal action by the OPERATOR simultaneously on the automatic set-
up switch and a switch common to all movements. Each switch, whefi refeased, shall be

e) The INSTRUCTIONS FOR USE shall irficlude the re

have an unobstructed view of the P TIE%]‘;)
f) Any INTERRUPTION Of or INATION OF IRRADIATION shall cause all

ME EQUIPMENT partsii otioh to be stopped within the limits given in 201.9.2.101.

Compliance is checke 2 and e) by inspection; and for f) as required in
201.9.2.101.

201.9.7 Pressure ubject to pneumatic and hydraulic pressure

Additional sub

201.9.7.40 \ yressure

If a hazardous.gituation ¢an arise from a change in the pressure of a system used to provide
power for movements; all movement shall stop from any speed within the limits SPECIFIED in
201.9.2.101.

Compliance is checked by simulation of a fault condition, operation of protective devices and
measurement of stopping distances.

201.9.8 HAzARDS associated with support systems

Additional subclause:

201.9.8.101 Attachment of ACCESSORIES

a) Where means are provided to permit the attachment of ACCESSORIES supplied by the
MANUFACTURER, in particular those for shaping the RADIATION BEAM or influencing the
ABSORBED DOSE distribution, such means shall be designed to retain those ACCESSORIES
securely under all conditions of NORMAL USE.

Compliance is checked by inspection, and by consideration of design data and applied

safety factors. ocuments
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b) The ACCOMPANYING DOCUMENTS shall contain maintenance requirements, and define the
conditions and limits of use for the ACCESSORIES supplied; they should include guidance
regarding design limits for other ACCESSORIES manufactured or commissioned by the
RESPONSIBLE ORGANIZATION.

Compliance is checked by inspection.

Additional subclause:

201.9.101 Relative movement between immobilisation devices and patient support
system

ME EQUIPMENT MANUFACTURERS that provide immobilisation devices shal—sarry out a RISK
ANALYSIS to determine what factors could result in relative moye between the
immobilisation device (e.g. head-frame) and the PATIENT SUPPORT sy i lysis shall
at least include consideration of:

— strength of the immobilisation device and how much it x 8X V bppuorting the
PATIENT; and

— the possibility of fixings attaching the immobilisation def
becoming loose or undone.

measurements made during ide
for the comparison.

201.10.1 X-RADIATIO

201.10.1.2 ME

Replacement:

201.10.1.2.1% yp€s of DOSE MONITORING SYSTEMS

Two independent DOSE MONITORING SYSTEMS shall be provided.

201.10.1.2.101.1.2 DOSE MONITORING SYSTEMS

The RADIATION DETECTORS specified in 201.10.1.2.101.1.3 shall form part of two DOSE
MONITORING SYSTEMS from whose outputs, displayed as DOSE MONITOR UNITS, the ABSORBED
DOSE at a reference point in the TREATMENT VOLUME can be calculated.

The DOSE MONITORING SYSTEMS shall satisfy the following requirements:
a) malfunctioning of one DOSE MONITORING SYSTEM shall not affect the correct functioning of
the other;

b) failure of any common element that could change the response of either DOSE MONITORING
SYSTEM by more than 5 % shall TERMINATE IRRADIATION;

c) when separate power supplies are used, failure of either supply shall TERMINATE
IRRADIATION and prevent further IRRADIATIONS; Documents
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NOTE Failure of a power supply includes failure to supply a voltage or current within the range necessary for
correct functioning of the DOSE MONITORING SYSTEM as SPECIFIED in the ACCOMPANYING DOCUMENTS.

d) the DOSE MONITORING SYSTEMS shall be arranged either as a REDUNDANT DOSE MONITORING
COMBINATION or as a PRIMARY/SECONDARY DOSE MONITORING COMBINATION. In the case of a
REDUNDANT DOSE MONITORING COMBINATION, both systems shall be capable of the
performance stated in the technical description. In the case of a PRIMARY/SECONDARY DOSE
MONITORING COMBINATION, at least the PRIMARY DOSE MONITORING SYSTEM shall be capable
of the stated performance. Whichever combination is provided, its performance for
ABSORBED DOSE RATES up to twice the SPECIFIED maximum shall be included in the
technical description;

e) if selected circuit parameters in the DOSE MONITORING SYSTEMS are changed automatically
with changes of RADIATION TYPE or ENERGY, the changes in one DOSE MONITORING SYSTEM
shall be independent of those in the other system.

Compliance is checked as follows:

a) SITE TEST grade C — Principle: verification of the functionif E_MONITORING

b) TyPe TEST grade A — Statement regarding which ele to both systems,
and how failure of each of these elements will TERMINA

b) SITE TEST grade C — Principle: verification of th jOMN, theMNTERLOCK producing
TERMINATION OF IRRADIATION by simulation of fai

¢) SITE TEST grade C — Principle: vep

d) Type TEST grade C — Principle: ve

d) TYPE TEST grade A S
DOSE MONITORING S

e) TYPE TEST gA
circuit parametefs

201.10.1.2.101.1. AR ORS

a) Two RADIA hall be provided in the RADIATION HEAD; at least one of these
shall be a\TRANSM{SSVON DETECTOR centred on the REFERENCE AXIS on the PATIENT side of
all FKELD

b) The RAD ETECTORS may be of permanent or movable type. Permanent RADIATION
DETECTORS S @ removable only by using tools. Movable RADIATION DETECTORS shall be

INTERLOCKED to™prevent IRRADIATION if they are incorrectly positioned; means shall be
provided to ensure that operation of the INTERLOCKS is tested before each IRRADIATION.
Movement of a RADIATION DETECTOR away from the REFERENCE AXIS during IRRADIATION
shall TERMINATE IRRADIATION.

c) Hermetically sealed RADIATION DETECTORS shall be sealed independently of one another.
A certificate of integrity of sealing, at the date of test, should accompany all RADIATION
DETECTORS.

NOTE 1 |If a certificate is supplied, the RESPONSIBLE ORGANIZATION should record the date of the integrity test
when installing a spare RADIATION DETECTOR.

Compliance is checked as follows:

a) TYPE TEST grade A — Statement regarding the position of the axis-centred RADIATION
DETECTOR and the FIELD FLATTENING and BEAM SCATTERING FILTERS.

b) TypeE TEST grade A — Statement regarding the operation of the INTERLOCKS and how to
ensure that their operation is tested before each IRRADIATION.
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b) TypPE TEST grade C — Principle: verification that

e the displacement of each RADIATION DETECTOR, in turn, from the REFERENCE AXIS,
prevents IRRADIATION,

e with the radiation detectors correctly positioned, TERMINATION OF IRRADIATION occurs at
all ELECTRON and X-radiation energies when any radiation detector is moved away from
the REFERENCE AXIS.

b) SITE TEST grade C — Principle: verification of the functioning of the INTERLOCKS by
generation or simulation of the fault condition.

c) TYPE TEST grade C — Principle: verification of the integrity of seals.

NOTE 2 Each RADIATION DETECTOR supplied, including spares, should be accompanied by a certificate of integrity
of sealing at the date of test.

201.10.1.2.101.1.4 Selection and DISPLAY of DOSE MONITOR UNITS

a) The DISPLAYS from the DOSE MONITORING SYSTEMS should be
design, placed close together and close to a DISPLAY of the

shall be used or, when the readings of both Do
the same visual DISPLAY terminal, a back-up
DISPLAY shall also be used for at least one of

c) Any PRIMARY/SECONDARY DOSE
identified DISPLAYS.

will give a reading and, together |with f the pre-selected number of DOSE

MONITOR UNITS, shall intaj gi i INTERRUPTION or TERMINATION OF
IRRADIATION.

e) Before a new IRRADMTION can be\initi hall be necessary to reset the DISPLAYS to
zero. IRRADIATION shalin hle tgtil a selection of DOSE MONITOR UNITS has been
made at the

f) In the event offai ¢ 3 INS, or a component, which causes INTERRUPTION or
TERMINATION OF\IRR € "ROSE MONITOR UNIT information displayed at the time of
failure shall b yable form in at least one system for a minimum of

20 min.

d) SITE TEST grade B — Procedure: verify DISPLAY readings after INTERRUPTION OF
IRRADIATION and after TERMINATION OF IRRADIATION.

e) SITE TEST grade B — Procedure: at one ENERGY for each RADIATION TYPE, initiate
IRRADIATION and observe the functioning of the three DISPLAYS; without zeroing the
DISPLAYS, attempt to initiate IRRADIATION. Zero the DISPLAYS and, without making a
selection of DOSE MONITOR UNITS, again attempt to initiate IRRADIATION.

f) SITE TEST grade B — Procedure: generate a DISPLAY of DOSE MONITOR UNITS, switch off
SUPPLY MAINS, verify that the displayed dose information is retained for at least
20 min.

201.10.1.2.101.1.5 Selection of treatment parameters

a) Where the selection of system operating conditions requires action in the TREATMENT ROOM
and at the TCP, selection at one location shall not give a DISPLAY at the other until the
selection at both locations has been completed;
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or

where the selection of system operating conditions can be performed from either within
the TREATMENT ROOM or at the TCP, the selected conditions shall be displayed in both
locations.

b) IRRADIATION shall be prevented if any selection made in the TREATMENT ROOM does not
agree with the selection made at the TCP.
201.10.1.2.101.1.6 TERMINATION OF IRRADIATION by monitoring device

a) Both DOSE MONITORING SYSTEMS shall be capable, independently, of TERMINATING
IRRADIATION. Means shall be provided to test the correct operation of both systems.

b) Both systems in a REDUNDANT DOSE MONITORING COMBINATION shall be set TO TERMINATE

is used. Where
there is a choice between fixed and percentage iding the lesser

difference shall be used.

is tested between, or prior to,
IRRADIATION.

d) TERMINATION OF IRRADIATION may b
systems (e.g. GANTRY angle), in whigt

a)b) TYPE TES @a mentxegapding the DOSE MONITORING SYSTEMS and margins
(where usedy

b)d) SITE TEST gra * verification of the functioning of TERMINATION OF

en the other is disabled. Test at one ENERGY for each

c) ement regarding how to ensure that the capability of the non-
ystem\ to TERMINATE IRRADIATION is verified between, or prior to,

IRRAD
c) C - Principle: verification of the functioning of INTERLOCKS at one

ENERGY for eaCh RADIATION TYPE.

d) TYPE TEST grade A — Statement describing the means for termination and the margins
allowed.

201.10.1.2.101.1.7 Monitoring of distribution of ABSORBED DOSE

To protect against gross distortion of the distribution of ABSORBED DOSE, e.g. resulting from
failure of fixed ADDED FILTERS, electronic control systems or computer based control systems

a) the RADIATION DETECTORS described in 201.10.1.2.101.1.2, or other RADIATION DETECTORS,
shall monitor different parts of the RADIATION BEAM to detect symmetrical and non-
symmetrical changes of the dose distribution;

b) means shall be provided TO TERMINATE IRRADIATION before an additional ABSORBED DOSE of
0,25 Gy is delivered when, at the depth SPECIFIED for flatness measurements, either the
ABSORBED DOSE distribution is distorted by more than 10 %, or the signalbfrom the
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RADIATION DETECTORS indicate a change greater than 10 %, in the ABSORBED DOSE
distribution.

Compliance is checked as follows:

a) TYPE TEST grade A — Statement regarding how to ensure that different parts of the
RADIATION BEAM are monitored by the RADIATION DETECTORS.

b) SITE TEST grade C — Principle: verification that an INTERLOCK operates to TERMINATE
IRRADIATION before an additional ABSORBED DOSE of 0,25 Gy is delivered to the RADIATION
FIELD at the depth SPECIFIED for flatness measurements when a distortion, equivalent to a
change of greater than 10 % in the ABSORBED DOSE distribution, is induced by SPECIFIED
means. An elapsed time of at least 2 s shall be allowed between the time RADIATION is first
emitted and the introduction of the distortion. This test shall be condy Qr all available
ENERGIES of X-RADIATION, and at the maximum and minimum N ELECTRON
RADIATION.

201.10.1.2.101.2 CONTROLLING TIMER

be a "count-up" type,

)
2) switch on and off with IRRADIATION,
3) retain its reading after INTERRUPTION or TERMINATIO
4) require resetting to zero af
IRRADIATION is possible,
5)

IRRADIATION.

b) Means shall be prgvided te limif tP tting the CONTROLLING TIMER to a value, given in
the INSTRUCTIONS ichN\ ater than 120 % of the time required to deliver
the intendeo{{}n e R-ONITS, or 0,1 min, whichever is the greater, as
calculated fro set xpected dose rate.

c) INTERLOCKS he ability of the CONTROLLING TIMER to TERMINATE

Compliance is checked as follows:

a) TyPE TEST grade A — Statement regarding 6): independence of TERMINATION OF
IRRADIATION.

a) SITE TEST grade B — Procedure: at one ENERGY for each RADIATION TYPE, verify that the
CONTROLLING TIMER

1) counts up with IRRADIATION,
2) switches on and off with IRRADIATION,
3) retains its reading after INTERRUPTION or TERMINATION OF IRRADIATION,

4) requires resetting to zero after TERMINATION OF IRRADIATION before a subsequent
IRRADIATION can be initiated,

5) TERMINATES IRRADIATION when the pre-selected time has elapsed.
b) TYPE TEST grade A — Statement regarding the value of the time margin.

Documents
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c) TypE TEST grade A - Statement regarding how to ensure that the capability for
TERMINATION OF IRRADIATION is tested between, or prior to, IRRADIATIONS.

c¢) SITE TEST grade C — Principle: verification of the functioning of the INTERLOCKS.
d) SITE TEST grade B — Procedure: inspect the graduations of the CONTROLLING TIMER.

201.10.1.2.101.3 ABSORBED DOSE RATE

a) A DOSE RATE MONITORING SYSTEM shall be provided. There shall be a DISPLAY of the reading
of this system at the TCP (number of DOSE MONITOR UNITS per second, or per minute) from
which the ABSORBED DOSE RATE at a reference point in the TREATMENT VOLUME can be
calculated. The RADIATION DETECTOR(S) described in 201.10.1.2.101.1.2 may form part of
this DOSE RATE MONITORING SYSTEM.

BEAM monitoring device, which shall use a
MONITORING SYSTEM, shall be incorporated on
distribution system. This shall limit the e -
RADIATION FIELD to less than 4 Gy.
in the technical description.

NOTE 1 In ME EQUIPMENT capable of producing bo

4 Gy, as required re
IRRADIATIONS

than 5 s, is le
descriptio

a) SITE TEST grade B — Procedure: verify DISPLAY of the readings at one ENERGY for each
RADIATION TYPE.

b) TyYPE TEST grade A — Statement regarding the values of maximum SPECIFIED ABSORBED
DOSE RATE and of the excess ABSORBED DOSE RATE that cause TERMINATION OF IRRADIATION.

b) SiTE TEST grade C — Principle: verification of the functioning of the means for producing
TERMINATION OF IRRADIATION.

¢) TYPE TEST grade A — Statement regarding the design of RADIATION BEAM monitoring device
and the value of the excess ABSORBED DOSE that causes TERMINATION OF IRRADIATION.

c) SITE TEST grade C - Principle: verification of the functioning of the RADIATION BEAM
monitoring device by generating or simulating excess ELECTRON BEAM current.

d) TYPE TEST grade A — Statement regarding testing between, or prior to, IRRADIATIONS.

d) SITE TEST grade C — Principle: verification of the functioning of the INTERLOCK(S) by
attempting to IRRADIATE when the means to limit ABSORBED DOSE RATE and ABSORBED DOSE

have not been tested. Documents
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e) TYPE TEST grade A — Statement regarding TERMINATION OF IRRADIATION.

e) SITE TEST grade C — Principle: verification of TERMINATION OF IRRADIATION by generation or
simulation of a change of the ABSORBED DOSE RATE by the given factor.

201.10.1.2.101.4 Selection and DISPLAY of RADIATION TYPE
For ME EQUIPMENT capable of both X-RADIATION and ELECTRON RADIATION:

a) after TERMINATION OF IRRADIATION, further IRRADIATION shall be prevented until the selection
of RADIATION TYPE has been made afresh at the TCP;

b) the RADIATION TYPE selected shall be displayed at the TCP before and during IRRADIATION;

d) INTERLOCKS shall prevent X-IRRADIATION when ACCESSORIES Sp
IRRADIATION are fitted, e.g., ELECTRON BEAM APPLICATORS, angd”sh
IRRADIATION when ACCESSORIES SPECIFIED for X-IRRADIATION 3 ' €.J.”WEDGE
FILTERS;

prevented when RADIATION BEAM dhi
IRRADIATION are in place, e.g. X-RADI

a) SITE TEST gra
RADIATIOMTYPE.
b) SITE Ti

selections.

a) After TERMINATION OF IRRADIATION, further IRRADIATION shall be prevented until the selection
of ENERGY has “been made afresh at the TCP. This condition shall not apply to ME
EQUIPMENT capable of generating RADIATION BEAMS of only one ENERGY.

b) ME EQUIPMENT capable of generating RADIATION BEAMS of different ENERGIES shall DISPLAY
at the TCP, before and during IRRADIATION, the value of the selected ENERGY as SPECIFIED
in the INSTRUCTIONS FOR USE.

c) IRRADIATION shall be TERMINATED if the mean ENERGY, E;3), of the ELECTRONS striking:
— the X-RADIATION TARGET, deviates by more than £20 % during X-IRRADIATION,

— the ELECTRON RADIATION window, deviates by more than £20 % or £2 MeV, whichever is
the lesser during ELECTRON IRRADIATION,

from the value of mean ENERGY that would occur under normal operating conditions for the
selected ENERGY and mode of operation.

3) See ICRU Report 35: Section 3.3 (Energy). Documents
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Compliance is checked as follows:

a) SITE TEST grade B — Procedure: attempt to initiate RADIATION without selecting an ENERGY.

b) SITE TEST grade B — Procedure: verify functioning of the DISPLAYS for SPECIFIED selections.

c) TYPE TEST grade A — Statement regarding INTERLOCK operation.

c¢) Type TEST grade C — Principle: operation of the INTERLOCK with IRRADIATION, performed
under conditions of the SPECIFIED mean ENERGY deviation at all selectable ENERGIES.

201.10.1.2.101.6 Selection and DISPLAY of STATIONARY RADIOTHERAPY and MOVING BEAM
RADIOTHERAPY

For ME EQUIPMENT capable of STATIONARY RADIOTHERAPY and MOVING BEAM RAD|OTHERAPY:

directions of motion shall be displayed at the TCP;

c) if there is movement during STATIONARY RADIOTHERAPY,
occur;

d) during MOVING BEAM RADIOTHERAPY, TERMINATION
position of a moving part differs by more tha
required by calculation using the actual ¢

(see also 201.10.1.2.101.1.4f));
e) the INTERLOCKS implicit in d) shall i

start angle to a s
(e.g. by continuous

position), a S
clockwise ro i
rotation, and vite

a) SITET d¢ E 6cedure: attempt to initiate IRRADIATION without selection of

ST BEAM RADIOTHERAPY, at one ENERGY for each RADIATION TYPE.
b) SITE — Procedure: verify functioning of the DISPLAYS for the SPECIFIED
selections:

c) TypPeE TEST grade A — Statement regarding the changes in rotational angle and linear
displacements that cause TERMINATION OF IRRADIATION.

c) SITE TEST grade C — Principle: verification of the TYPE TEST data.
d) e) TYPE TEST grade C — Principle:

1) verification of the functioning of INTERLOCKS under SPECIFIED fault conditions at two
widely separated positions, with one of each pair of position sensors disabled in
turn, at maximum and minimum speeds in each rotation and displacement direction
(see 201.9.2.101);

2) verification that information to enable IRRADIATION to be continued is available
20 min after TERMINATION OF IRRADIATION.

d) e) SITE TEST grade C — Principle: verification of the functioning of INTERLOCKS with one of
each pair of position sensors disabled in turn, and verification that information to allow
IRRADIATION to be continued, is available 20 min after TERMINATION OF IRRADIATION.

f) TYPE TEST grade A — Statement regarding TERMINATION OF IRRADIATION Whenﬂttemﬁt/ipﬁ
rotation movement in the opposite direction to that selected. ocC ents
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f) SITE TEST grade C — Principle: verification of inhibition of IRRADIATION after selecting
MOVING BEAM RADIOTHERAPY and attempting to initiate IRRADIATION:

e without selecting either direction of rotation,
e selecting clockwise rotation and then rotating counter clockwise,

e selecting counter clockwise rotation and then rotating clockwise.

201.10.1.2.101.7 RADIATION BEAM production and distribution systems

201.10.1.2.101.7.1 Selection and DISPLAY of TARGETS or other movable RADIATION BEAM
production devices

For ME EQUIPMENT having interchangeable TARGETS or other movable
production devices (e.g. ENERGY slits):

ADIATION BEAM

made and its identity displayed at the TCP;

b) two independent INTERLOCKS shall prevent or TERMINA
device is not positioned correctly.

Compliance is checked as follows:

a) SITE TEST grade B — Procedure: atte

of one of the INTERLOCKS and the
wcorrectly positioned; repeat with the

b) SITE TEST grade C - Principle:
attempted initiation of IRRADIATION |
other INTERLOCK disables

C) any FILTER whichvis removable by hand shall be clearly marked to establish its identity.

Compliance is checked as follows:

a) SITE TEST grade B — Procedure:
1) attempt to initiate IRRADIATION without the selection of a SPECIFIC FILTER;
2) verify functioning of the DISPLAY.

b) SITE TEST grade C — Principle: disablement of one INTERLOCK and the attempted initiation
of IRRADIATION with each FILTER positioned incorrectly; repeat with the second INTERLOCK
disabled.

c¢) SITE TEST grade B — Procedure: visually inspect all FILTER(S) for identity markings and
compare them with the DISPLAYS in a) 2) above.
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201.10.1.2.101.7.3 RADIATION BEAM distribution systems not using FIELD FLATTENING or
BEAM SCATTERING FILTERS

NOTE In this subclause, "RADIATION BEAM distribution systems" are hereinafter referred to as "distribution
systems".

The following requirements are additional to those of 201.10.1.2.101.7.1.

201.10.1.2.101.7.3.1 ME EQUIPMENT in which the distribution is achieved by means
other than those using FIELD FLATTENING or BEAM SCATTERING
FILTERS, e.g. by ELECTRON BEAM scanning

Two independent devices, with corresponding INTERLOCKS, shall monitor the control signals to
prevent or TERMINATE IRRADIATION when the values of the control signa
SPECIFIED in the technical description.

Compliance is checked as follows:

d) Any distribut
its identity.

c) SITE TEST grade B — Procedure: verify functioning of the DISPLAY.

d) SITE TEST grade B — Procedure: visually inspect all distribution systems for identity
markings and compare them with the DISPLAYS in c) above.

201.10.1.2.101.8 Selection and DISPLAY of WEDGE FILTERS and PROGRAMMABLE WEDGE
FIELDS (PWF)

a) After TERMINATION OF IRRADIATION, further IRRADIATION shall be prevented until a SPECIFIC
WEDGE FILTER, PWF, or "no WEDGE FILTER", has been selected afresh at the TCP.

b) ME EQUIPMENT supplied with a system of WEDGE FILTERS shall be provided with a DISPLAY at
the TcP showing which WEDGE FILTER (or "no WEDGE FILTER") is in use; each WEDGE FILTER
shall be clearly marked to establish its identity (see 201.7.2.4).

c) IRRADIATION shall be prevented if a selected WEDGE FILTER is incorrectly positioned.

d) There shall be a clearly visible indication in the TREATMENT ROOM of the orientation of the
thin end of the WEDGE FILTER which, in the 0’ position of BLS and WEDGE FILTBmments
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shall point towards the GANTRY (see Figure 201.108 axis 4, and |IEC 61217, 2.5 and
Figure 7).
e) When a WEDGE FILTER can be positioned otherwise than as in f) below (see IEC 61217, 2.5

and Figure 7), then, in addition to the requirements of a), b) and c), there shall be a
DISPLAY in the TREATMENT ROOM and at the TCP of:

1) the angular displacement of the WEDGE FILTER relative to the 0 position SPECIFIED in d);
and

2) the linear displacement(s) of the axis of rotation of the WEDGE FILTER from the axis of
rotation of the BLS.

f) For ME EQUIPMENT supplied with a mechanism, removable only by using tools, for
automatically inserting and retracting WEDGE FILTERS, DISPLAYS shall show:

1) when the selected WEDGE FILTER has been correctly inserted; and

2) eitheri) the pre-selected number of DOSE MONITOR UNIT DGE FILTER

or ii) the pre-selected number of DOSE MONITQR UNITS™W EDGE FILTER
inserted [a], and the ratio [a]/[a+b] of \
with the WEDGE FILTER inserted to the

or iii) the total number of pre-selected g, [a+b], and that with

the WEDGE FILTER inserted, [a Nand [a].
g) ME EQUIPMENT capable of delivefi ded” with a DISPLAY at the TCP
showing which PWF is in use, along w of the orientation of the particular

PWEF.
Compliance is checked as fallows:

a) SITE TEST grade
FILTER, PWF, or "

b) SITE TEST grdde
DISPLAYS agre

c)

d)

e)

f)g) SITE TEST grade~B — Procedure: verify operation of the DISPLAYS.

201.10.1.2.101.9 ELECTRON BEAM APPLICATORS and trays for RADIATION BEAM modifying
devices

If an ELECTRON BEAM APPLICATOR or other RADIATION BEAM modifying device is selected, the
IRRADIATION shall be prevented

1) if the selection made in the TREATMENT ROOM does not agree with the selection at the
TCP,

2) until a SPECIFIC ELECTRON BEAM APPLICATOR and/or tray for a RADIATION BEAM modifying
device has been selected at the TCP,

3) if the selected ELECTRON BEAM APPLICATOR and/or tray for a RADIATION BEAM modifying
device is incorrectly positioned.

Compliance is checked as follows: Documents
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a) TYyPE TEST grade A — Statement regarding identification, selection and coding of ELECTRON
BEAM APPLICATORS and trays for RADIATION BEAM modifying devices, and of the associated
INTERLOCKS providing for the correct DISPLAYS and preventing IRRADIATION when selection
or positioning is incorrect.

b) SITE TEST grade B — Procedure: attempt IRRADIATION
1) for at least two non-agreeing selections,

2) without selecting a SPECIFIC ELECTRON BEAM APPLICATOR and/or tray for a RADIATION
BEAM modifying device,

3) with an incorrectly positioned ELECTRON BEAM APPLICATOR or tray for a RADIATION BEAM
modifying device.

201.10.1.2.101.10 Control of ME EQUIPMENT use

NOTE 1 201.14.101f) permits designated PASSWORDS as alternatives to key conto
PESS.

a) Key control shall

been completed, the READY STATE may be ac eqd without further” operation of the
key. IRRADIATION or a sequence of IRRA prevented until
RESPONSIBLE ORGANIZATION enabled by PAS y

2) select the mode for NORMAL USE, e ice , othep modes and the locked-off
condition.

¢) Means shall be provided to connect a i of the READY STATE to be given in
the TREATMENT ROOM, & i ¢ READY STATE to be given at other
locations.

d) During IRRADIATION
201.10.1.2.101.4b),

DISPLAY of RADIATION TYPE required by

possible only~ffom inside the CONTROLLED AREAS that they protect, e.g. by using a time
delay device to permit exit and door closure after checking that, apart from the
PATIENT, no one remains in the CONTROLLED AREAS;

3) a list of the INTERLOCKS that can be reset only by the use of removable dedicated
mechanical key(s);

NOTE 2 Any dedicated mechanical key in e) 3) above, is additional to that required by 201.10.1.2.101.10a)1).

4) the conditions to be complied with by the RESPONSIBLE ORGANIZATION to ensure the
correct functioning of:

e the external INTERLOCKS;

e the aural indications in the TREATMENT ROOM during the READY STATE and
IRRADIATION;

e the DISPLAY, at other locations, of the indications of the READY STATE and of IONIZING
RADIATION.
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a) SITE TEST grade B — Procedure: for 1) and 2), verify that key control is provided and
that each selected state and condition is indicated in turn at the TCP; verify the
functioning of the dedicated mechanical key.

b) c) d) SITE TEST grade B — Procedure: verify, as appropriate, visual and aural indications.

e) TYPE TEST grade A — Statement regarding connection of the INTERLOCKS, conditions
for RESPONSIBLE ORGANIZATION compliance, advice regarding resetting external
INTERLOCKS and the list of INTERLOCKS that can be reset only by dedicated
mechanical keys.

e) SITE TEST grade B — Procedure: verify functioning and resetting of external
INTERLOCKS.

201.10.1.2.101.11 Starting conditions

NOTE 201.14.101f) permits designated PASSWORDS as alternatives to key contrg
PESS.

Compliance is checked as follows:

TYPE TEST grade A — Statement regardh
TCP.

201.10.1.2.101.12 INTERRUPTION OF IRRADIA
a) It shall be possible TQ

b) After an INTERRUP[TION & ithdut any change to, or re-selection of, the
operating parafret isting.immedi before the INTERRUPTION OF IRRADIATION, it shall
be possible * QN, byt only from the TCP.

XTIENT, or PATIENT SUPPORT, then, when all the conditions existing
before INTERRUPTI®N OF IRRADIATION are reinstated, it should be possible to resume
IRRADIATION withdut reselection of the original treatment parameters. Conditions and
tolerances allowable under this exception, in addition to those given in 201.10.1.2.101.6d),
shall be given in the INSTRUCTIONS FOR USE.

Compliance is checked as follows:

a) TYPE TEST grade A — Statement regarding INTERRUPTION OF IRRADIATION from other
locations and recommended SITE TESTS peculiar to individual ME EQUIPMENTS.
a) SITE TEST grade B — Procedure: at one ENERGY for each RADIATION TYPE
1) verify the simultaneous INTERRUPTION OF IRRADIATION and movements from:
e the TCP,
e from any other location provided;
2) perform other tests as may be recommended by the MANUFACTURER.

b) SITE TEST grade B — Procedure: at one ENERGY for each RADIATION TYPE, verify the restart
of IRRADIATION after INTERRUPTION OF IRRADIATION. Documents
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c) TYPE TEST grade A — Statement regarding the conditions allowable under the exception.

¢) SITE TEST grade B — Procedure: at one ENERGY for each RADIATION TYPE, verify the
transition to the TERMINATION OF IRRADIATION state,

d) SITE TEST grade B - Procedure: at one ENERGY for each RADIATION TYPE initiate
IRRADIATION; INTERRUPT IRRADIATION and change the position of the GANTRY and PATIENT
SUPPORT, reinstate their original positions and recommence IRRADIATION; the tolerances to
be applied for reinstatement are those given in 201.10.1.2.101.6d).

201.10.1.2.101.13 TERMINATION OF IRRADIATION

a) It shall be possible TO TERMINATE IRRADIATION and movements at any time from the TcP
and from other locations as SPECIFIED in the INSTRUCTIONS FOR USE. This control shall be
HARD-WIRED or have equivalent safety switching function and be jadependent of any
PESS.

shall occur. The values of parameters may only be adjusted
result of having been pre-programmed before the start of IRRA \ pt>ag’may be
permitted in 201.10.1.2.101.12c).

Compliance is checked as follows:

a) TyPE TEST grade A — Statement regarding
locations.

NOTE 1 201.14.101f) per
PESS.

If TERMINATION O
monitoring device,

a) a SPECIFIC D i ¢n at the TCP. In ME EQUIPMENT with a visual DISPLAY

terminal, ayed regarding the cause of each TERMINATION OF IRRADIATION
the INSTR all contain details of warnings of associated potential safety
hazards

b) further dll not be achievable without resetting the INTERLOCK causing the
abnormal TERMINATION OF IRRADIATION by the use of a designated mechanical key at the

TCP.

NOTE 2 The designated mechanical key of b) above, is additional to that referred to in 201.10.1.2.101.10a)1).

Compliance is checked as follows:

a) TyPeE TEST grade A — Statement regarding warnings given of potential safety hazards.

a) SITE TEST grade C — Principle: verification of functioning of the DISPLAY by activation of
INTERLOCKS to cause unplanned TERMINATION OF IRRADIATION.

b) TYPE TEST grade A — Statement regarding INTERLOCKS that can be reset only by use of the
designated mechanical key.

b) SITE TEST grade C — Principle: causation of TERMINATION OF IRRADIATION by SPECIFIED
means, followed by attempted initiation of IRRADIATION without the use of a designated
mechanical key.
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