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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT —
DOSE AREA PRODUCT METERS

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising
: h / c itt ; :

c fields. To
paration is
with may
:Z liaising
rnational

ptween the

pssible, an
resentation

2)
internat

from all interested National Committees.

3) The do 2 in the form
of standards, technical reports or guides and they are a ense.

4) In ordey to promote international unificatig ternational
Standafds transparently to the maximum flards. Any
divergehce between the IEC Standard and™t be clearly
indicatgd in the latter.

5) The IE ble for any
equipm

6) Attentid the subject

of pate

Internatid
radiother
Electrica

heem\prepared by sub-committee 62C: Equipment for
Mtion dosimetry, of IEC technical comnlittee 62:

This second editi es the first edition published in 1977, and congtitutes a
technicallrevigi

The texty based on the following documents:
FDIS Report on voting
62C/272/FDIS 62C/275/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.

A bilingual version of this publication may be issued at a later date.
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In this standard, the following print types are used:

requirements, compliance with which can be tested, and definitions: in roman type;

explanations, advice, general statements, exceptions and references: small roman type;

test specifications: italic type;

TERMS USED THROUGHOUT THIS STANDARD WHICH HAVE BEEN DEFINED IN CLAUSE 3 OR LISTED IN

THE INDEX: SMALL CAPITALS.

The committee has decided that the contents of this publication will remain unchanged until
2004. At this date, the publication will be

reconfirmed;

AN

withdfawn;
repla¢ed by a revised edition, or
amen(ded.

g

@C@
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INTRODUCTION

Diagnostic radiology is the largest contributor to man-made ionizing radiation to which the
public is exposed. The reduction in the exposure received by PATIENTS undergoing MEDICAL
RADIOLOGICAL EXAMINATIONS or procedures has therefore become a central issue in recent
years. The purpose of routine measurement of DOSE AREA PRODUCT is to help in achieving an
overall reduction in the radiation received by PATIENTS undergoing MEDICAL RADIOLOGICAL
EXAMINATIONS. Provided adequate records are kept, it is possible to determine patient doses,
to compare different examination techniques, to establish a technigue giving minimum
radiation to a PATIENT, and to ensure a maintenance of that technique; in this respect, such
measurements have a place of particular importance in training establishments. Examination
of records may also indicate a deterioration in the efficiency of the image-production system.
DOSE AR ' ' fulfil the

special requirements laid down in this International Standard.

o
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MEDICAL ELECTRICAL EQUIPMENT —
DOSE AREA PRODUCT METERS

1 Scope and object

This International Standard specifies the performance and testing of DOSE AREA PRODUCT
METERS with IONIZATION CHAMBERS intended to measure DOSE AREA PRODUCT and/or DOSE AREA
PRODUCT RATE to which the PATIENT is exposed during MEDICAL RADIOLOGICAL EXAMINATIONS.

N
The obje¢t of this International Standard is
1) to establish requirements for a satisfactory level of performang DO EA >RODUCT
METERS, and
2) to standardize the methods for the determination of is| level of
perfofmance.
2 Normative references
The following normative documents cgrtain prV|s' sugh reference in [this text,
constitut¢ provisions of this Internatiohal (Standard.<)F el references, supsequent
amendments to, or revisions of, any oKthese publisations do pot apply. However, parties to
agreements based on this International St aresencouraged to investigate the possibility
of applying the most recent editions of(the ative ments indicated below. Fof undated
referencgs, the latest editig d referred to applies. Membefrs of IEC
and ISO maintain registers of al Standards
IEC 60417 (all parts),
IEC 6060 1-1:19@ G ica ipment — Part 1: General requirements for safety
IEC 6060 a¥V equipment — Part 1-1: General requirements for safety —
Collatera] standar guirenrents for medical electrical systems
IEC 606 electrical equipment — Part 1-2: General requirements foy safety —
Collater ctrogmagnetic compatibility — Requirements and tests
IEC 60731:4997, ital electrical equipment — Dosimeters with ionization chamberg as used

in radiothHerapy

IEC 60788:1984, Medical radiology — Terminology

IEC 60950:1999, Safety of information technology equipment

IEC 61000-4-2:1995, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measure-

ment techniques — Electrostatic discharge immunity test

IEC 61000-4-3:1995, Electromagnetic compatibility (EMC) — Part 4-3: Testing and measure-
ment techniques — Radiated, radio-frequency, electromagnetic field immunity test 1)

1) There exists a consolidated edition 1.1 (1998) that includes IEC 61000-4-3 (1995) and its amendment 1 (1998).
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IEC 61000-4-4:1995, Electromagnetic compatibility (EMC) — Part 4-4: Testing and measure-
ment techniques — Electrical fast transient/burst immunity test

IEC 61000-4-5:1995, Electromagnetic compatibility (EMC) — Part 4-5: Testing and measure-
ment techniques — Surge immunity test

IEC 61000-4-6:1996, Electromagnetic compatibility (EMC) — Part 4-6: Testing and measure-
ment techniques — Immunity to conducted disturbances induced by radio frequency fields

IEC 61000-4-11:1994, Electromagnetic compatibility (EMC) — Part 4-11: Testing and measure-
ment techniques — Voltage dips, short interruptions and voltage variations immunity tests

IEC 61187:1993, Electrical and electronic measuring equipment — Doc

ICRU 6011998, International Commission on Radiation Units and Me ?mental
Quantitigls and Units for lonizing Radiation, Report 60, | ‘ i bsda MD
(1998)

ISO, International Organization for Standardization, asic and

general terms in metrology, 2" edition, Geneva (19973

ISO, International Organization for Stapdardiza
measurefment, 1° edition, Geneva (199

rtainty in

3 Termjnology and definitions

In this International Standard™

"shall!" implies that P i L ent is mandatory for compliancel with the
standard;

— "may' implie gquirement is permitted to be accomplighed in a
partigular manne he standard.

The defi those in

IEC 6078 etrology;

uncertainti rtainty in

measure

Terms ng med inthis subclause or listed in the index of defined terms have the meanings

defined ip the-above publications or are assumed to be terms of general scientific usage. An
alphabeticalvist of defined terms is given in the index.

For the purposes of this International Standard the following definitions apply:

3.1

ACCOMPANYING DOCUMENTS

documents provided with an installation, equipment, associated equipment or accessory,
containing important information for the assembler, installer and user, particularly regarding
safety
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3.2

AIR KERMA (Letter symbol K)

qguotient of dEi by dm, where dE;, is the sum of the initial kinetic energies of all the charged
particles in a mass dm of air, thus

K = dE,
dm
Unit: J kg—1

The special name for the unit of AIR KERMA is gray (Gy) (ICRU 60)

3.3

AIR KERMPA RATE (Letter symbol K )
quotient pf dK by dt, where dK is the increment of AIR KERMA in the tjm

Unit: J kg-1s-1

If the special name gray is used, the unit of AIR KERMA ra y s—1) (ICRU 60)

3.4
COEFFICIENT OF VARIATION
standard
readings

of these

3.5
CONVENT|ONAL TRUE VALUE
value use¢d instead of
instrument, since in pra

NOTE The CONVEN NAL
instrument junder tes o]

3.6

CORRECT
dimensio
when op
CONDITIG]

ating or determining the performance of an
nown and unknowable (IEC 60731

2 the value determined by the STANDARD with[ which the

orrects the INDICATED VALUE of an instrument from|its value
conditions to its value when operated under stated REFERENCE

3.7
DOSE ARHA'RRODUC etter symbol K-A)
product oftheareaof the USEFgTBEAMant-the AR KERMA Over-thecross=sectionofthe USEFUL
BEAM, both quantities being measured at the same distance from the FOCAL SPOT. The unit of
DOSE AREA PRODUCT is Gym2.

3.8

DOSE AREA PRODUCT METER

equipment which uses I0ONIZATION CHAMBERS for the measurement of DOSE AREA PRODUCT Or
DOSE AREA PRODUCT RATE in the beam of an X-ray machine used for diagnostic MEDICAL
RADIOLOGICAL EXAMINATIONS

A DOSE AREA PRODUCT METER contains the following components:

— IONIZATION CHAMBER
— MEASURING ASSEMBLY
— STABILITY CHECK DEVICE
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3.9

DOSE AREA PRODUCT RATE (Letter symbol K -A)
guotient of an increment of DOSE AREA PRODUCT by the corresponding increment of time. The
unit of DOSE AREA PRODUCT RATE is GymZ2/s

3.10

EFFECTIVE RANGE (Of INDICATED VALUES)

range of INDICATED VALUES for which an instrument complies with a stated performance; the
maximum (minimum) EFFECTIVE INDICATED VALUE is the highest (lowest) in this range

The concept of EFFECTIVE RANGE may, for example, also be applied to scale readings and to
related quantities that are not directly indicated by the instrument,/e\% input current
(IEC 60781

NOTE The EFFECTIVE RANGE of INDICATED VALUES is referred to as EFFECTIVE RANGE i

3.11
EXPANDED UNCERTAINTY
guantity fefining the interval about the result of a measureme lues that
could regsonably be attributed to the measurand may be i itR a higher degree
of confidgnce (IEC 60731)

3.12
FILTRATIQN
modificatfion of characteristics of ionizing radi S elgh matter

NOTE FILFRATION includes:

— maodific ential absorption of components;
— maodific
differential ATTENUATION.

the cross section of a radiatiory beam, by

3.13

HALF-VAL|UE LAYER

thicknesg of a ' ) T r NARROW BEAM CONDITIONS attenuatels photon
radiation| according m to an extent such that the AIR KERMA RATE is

reduced fo one hal hatNs\measured without the material

3.14

INDICATE[

value of derived from the scale reading of an instrument together with gany scale
factors iﬁ i cohtrol panel of the instrument (IEC 60731)

3.15

INFLUENCE'QUANTITY
any external quantity that may affect the performance of an instrument (e.g. ambient
temperature, RADIATION QUALITY etc.) (IEC 60731)

3.16

INSTRUMENT PARAMETER

any internal property of an instrument that may affect the performance of this instrument
(IEC 60731)

3.17

INTRINSIC ERROR

deviation of the MEASURED VALUE (i.e. the INDICATED VALUE, corrected to REFERENCE
CONDITIONS) from the CONVENTIONAL TRUE VALUE under STANDARD TEST CONDITIONS (IEC 60731)
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3.18

IONIZATION CHAMBER

detector consisting of a chamber filled with a suitable medium, usually gaseous, in which an
electric field, insufficient to induce charge multiplication, is provided for the collection at the
electrodes of charges associated with ions and the electrons produced in the SENSITIVE
VOLUME of the detector by ionizing radiation

NOTE For use with DOSE AREA PRODUCT METERS, IONIZATION CHAMBERS are constructed in such a way as to allow
the air inside the measuring volume to communicate freely with the atmosphere. Sealed chambers are not suitable
for use with DOSE AREA PRODUCT METERS, because the necessary wall thickness of a sealed chamber may cause an

unacceptable energy dependence of the RESPONSE and because the long term stability of sealed chambers is not
guaranteed.

3.19
IRRADIAT ISN-FHHE AN
duration pf irradiation determined according to specific methods, usual e time dur|ng which

the rate ¢f a RADIATION quantity exceeds a specified level

3.20
LEAKAGE[CURRENT

any currént in the signal path arising in the detector and/q
produced by ionization in the IONIZATION CHAMBER

BLY whjch is not

3.21
LIMITS OF VARIATION

maximun) VARIATION of a PERFORMANCG,
OF VARIATION are stated as *L %, th
remain ir| the range from —L % to +L %

itted by this standard| If LIMITS
ssed as a percentage, shall

3.22
MANUFAC[TURER
organization or individyal

3.23
MEASURED VALU

value of & physical’q ED VALUE

3.24

MEASURIN
device td
of the v

e display

3.25
MEDICAL RARIOLOGI EXAMINATION

1 H 4 H ££ + £ H- P 4
medical examiration tSHg-errectSortontZingtTaatatot?

3.26

MINIMUM RATED RANGE

least range of an INFLUENCE QUANTITY Or INSTRUMENT PARAMETER within which the instrument
shall operate within the specified LIMITS OF VARIATION in order to comply with this standard
(IEC 60731)

3.27
PATIENT
living being (person or animal) undergoing medical investigation or treatment (IEC 60601-1)

3.28

PERFORMANCE CHARACTERISTIC

one of the quantities used to define the performance of an instrument (e.g. RESPONSE,
LEAKAGE CURRENT) (IEC 60731)
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3.29

QUALITY EQUIVALENT FILTRATION

guantity indicating for a material or an object the effect of its FILTRATION, expressed as the
thickness of a particular reference material, whose FILTRATION is found to have the same
effect on RADIATION QUALITY under specific conditions of measurement

3.30

RADIATION QUALITY

for a specific type of RADIATION, the description of any characteristic that depends on its
energy spectrum

NOTE For the purposes of this International Standard, a practical approximation of RADIATION QUALITY is
expressed as the quotient of the first HALF-VALUE LAYER and the second HALF-VALUE LAYER.

3.31
RATED FIELD SIZE

size of the USEFUL BEAM at the IONIZATION CHAMBER within whic
performsjto its specification

TIQN >¢AMBER

3.32
RATED RANGE (of use)

range off values of an INFLUENCE QUANTITY or >
instrument will operate within the LIMITS OF VARIATION.
RATED VALUES (IEC 60731)

NOTE The EFFECTIVE RANGE of use is referred’to

ER” within which the
paximum and MINIMUM

as RAY

3.33
REFERENCE CONDITIONS
conditions under which all INFLUENCE, QU \d AINSTRUMENT PARAMETERS hpve their
REFERENCE VALUES (IEC 6

3.34

REFERENCE VALU

particula value purpose
of reference, i.e. the which the
CORRECT RAMETER)

is unity (

3.35
RELATIVE]
ratio of th

3.36
RESPONS
quotient of the INDICATED VALUE by the CONVENTIONAL TRUE VALUE (IEC 60731)

3.37

RESPONSE TIME

the time taken for a scale reading to reach and remain within a specified deviation from its
final steady value, after a sudden change in the quantity being measured (IEC 60731)

3.38

RESOLUTION OF THE DISPLAY

smallest change of scale reading to which a numerical value can be assigned without further
interpolation:

— for an analogue display, the RESOLUTION is the smallest fraction of a scale interval that can
be determined by an observer under specified conditions;

— for a digital display, the RESOLUTION is the smallest significant increment of the reading
(IEC 60731)
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3.39

STABILITY CHECK DEVICE

device, either separate or integral part of the DOSE AREA PRODUCT METER, which enables the
stability of the RESPONSE of the IONIZATION CHAMBER and/or MEASURING ASSEMBLY to be
checked

NOTE The STABILITY CHECK DEVICE may be a purely electrical device.

3.40

STABILIZATION TIME

time taken for a stated PERFORMANCE CHARACTERISTIC to reach and remain within a specified
deviation from its final steady value, after the DOSE AREA PRODUCT METER has been switched
on and after the polarizing voltage has been applied to the IONIZATION cwER (IEC 60731

modified
TE ze their

3.41
STANDARD TEST CONDITIONS

conditions under which all INFLUENCE QUANTITIES and INSTRUE
STANDARID TEST VALUES (IEC 60731)

3.42
STANDARD TEST VALUES

value(s),|or range of values of an INFLUENCE QUAN{
permitted when carrying out calibrations or tests
PARAMETER (IEC 60731)

PARAMETER Which are
NCE QUANTITY Or INSTRUMENT

3.43
TRUE VALUE
value of the physical quanti

3.44
USEFUL BEAM

all X-ray$ which
of its PRQTECTIV

d by the focus point and the specified| aperture
NG DEVICE

3.45

USEFUL F
Cross se
distance

<

AM, perpendicular to its specified direction at a [specified
a specified plane of measurement

3.46
VARIATIO
relative difference, y, between the values of a PERFORMANCE CHARACTERISTIC, Y, When one
INFLUENCE-QUANTITY (nr INSTRUMENT DADAMI:TI:D) cnr\r\ncci\ml\ll assumes two cpnrifin values,
the other INFLUENCE QUANTITIES (and INSTRUMENT PARAMETERS) being kept constant at the
STANDARD TEST VALUES (unless other values are specified) (IEC 60731)

4 General requirements

4.1 Performance requirements

In clauses 5 and 6 the performance requirements are stated for a complete DOSE AREA
PRODUCT METER including both the 10ONIZATION CHAMBER and MEASURING ASSEMBLY. For a DOSE
AREA PRODUCT METER designed to operate with one or more IONIZATION CHAMBERS, each
combination of the MEASURING ASSEMBLY and IONIZATION CHAMBER shall comply with the
requirements in 4.6, and in Clauses 5 and 6 relevant to this combination.


https://iecnorm.com/api/?name=aaded9e64abea5ebd03ff968caee91b0

— 14 - 60580 © IEC:2000(E)

4.2 Minimum EFFECTIVE RANGES of DOSE AREA PRODUCT and DOSE AREA PRODUCT RATE

The minimum EFFECTIVE RANGES of DOSE AREA PRODUCT and DOSE AREA PRODUCT RATE are
listed in Table 1.

4.3 Plane of measurement

The instrument shall be designed so as to indicate the DOSE AREA PRODUCT and/or the DOSE
AREA PRODUCT RATE in the USEFUL BEAM for the plane in which the radiation is incident on the
PATIENT, excluding, as far as practicable, the contribution of back-scattering to the MEASURED
VALUE.

4.4 REFERENCE VALUES and STANDARD TEST CONDITIONS AN

These vJIues are as given in Table 2.

4.5 Genleral test conditions
4.5.1 STANDARD TEST CONDITIONS
The STANDARD TEST CONDITIONS listed in Table 2 shall heme \the test procedute except

a) for the INFLUENCE QUANTITY under investigation;

b) where local conditions of temperatuge and rg
CONDITIONS. In this case the testeksha ; gtratelthe

i@ arengutside the STANOARD TEST
ligity of the test results.

4.5.2 Test of components

4.5.2.1 [The preferred procedure f i t the performance requirements afe met is
to test the components sega hi N

— tests |on the IONIzA performed using a "high-precision” MEASURING

ASSENIBLY;
— tests|on the pe carried out using a "high-precision" qurrent or
charge source)Ma
In this cpntext, <hi isi s that the PERFORMANCE CHARACTERISTICS of the test
equipme [ ey perturb the value of the particular PERAORMANCE

CHARACT i dbby less than one-quarter of the LIMITS OF VARIATION.

4.5.2.2 q carried out using the complete DOSE AREA PRODUCT METER; in
particula eferred method for investigating the effects of high-frequency
electrom ic™fieldsyand electrostatic discharges on a cable-connected IONIZATION|CHAMBER
supplied |wi URING ASSEMBLY as a system. Some tests performed with the whole
system canmot give mformmaton as to Whether the orgin of the VARTATION [TeS 1T the TONIZATION
CHAMBER Or in the MEASURING ASSEMBLY (e.g. LEAKAGE CURRENT and ZERO DRIFT). If a complete
system is tested and the relevant INFLUENCE QUANTITY affects both parts, the quadratic sum of
the separate LIMITS OF VARIATION may be taken as an overall LIMIT OF VARIATION.

4.5.3 STABILIZATION TIME

The instrument shall be switched on for at least the STABILIZATION TIME quoted by the
MANUFACTURER, before the start of the compliance test.

In addition, the 10NIZATION CHAMBER should be allowed to attain thermal equilibrium with the
environment and it should have the polarizing voltage applied for a period of time equal to or
greater than the specified STABILIZATION TIME.
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justments during test

Compliance tests shall be performed with the instrument ready for use, after the STABILIZATION
TIME and after making any necessary preliminary adjustments. During the tests, adjustments
may be repeated at intervals as long as they do not interfere with the effect to be verified. For
example, zero setting is not permitted during tests for measuring the LEAKAGE CURRENT.

4.5.5 Un

iformity of radiation field

The uniformity over the part of the USEFUL FIELD used for the compliance test shall be
checked, for example, by scanning the radiation field with a small IONIZATION CHAMBER
compared with the size of the USEFUL FIELD. Appropriate corrections shall be made to ensure
an uncertainty of the test results of not more than one-fifth of the LIMITS ©FVARIATION under

test. \
NOTE The field uniformity of any X-RAY TUBE is subject to deterioration in use; regutarchecks sRoutd therefore be
made.
4.6 Statlistical fluctuations
At low DPSE AREA PRODUCT and DOSE AREA PRODUCT RAXES of the statistical
fluctuatigns of the instrument’s reading due to the rand 6 lation ajone may
be a significant fraction of the VARIATION of the mean/feading\perni i the test. Alsufficient
number}f readings shall be taken to ensure that 5 may be
estimated with sufficient precision to demonstraté sowgli ith the test
requiremgnts. Table 3 provides guidg etermine
true diffegrences between two sets of bvel. The
number d , n, assumed
to be eqyal for each set) is listed
4.7 Unclertainty of mea
When mgasurements lies with
specified|LIMITS OE VAR ments of
VARIATION shoul
If this is i D STANDARD UNCERTAINTY of the measuremelnt is less
than one RIATION, the COMBINED STANDARD UNCERTAINTlY of the
measure sompliance test procedures shall be taken into agcount in
the evalu nder test by adding the COMBINED STANDARD UNCER[TAINTY tO
the LIMITS

<
If the co STANDARD UNCERTAINTY exceeds one-fifth of the LIMITS OF VARIATION for any
PERFORM
NOTE Forthe purposes or tnis meernationdl Standard, the COMBINED STANDARD UNCERTAINTY Tfay De 1 ken as the

relative EXPANDED UNCERTAINTY expanded with a coverage factor of two.

4.8 Con

structional requirements as related to performance

4.8.1 Display

4.8.1.1 Units

The Sl unit of DOSE AREA PRODUCT is GymZ2, the Sl unit of DOSE AREA PRODUCT RATE is Gym?2/s.
The indicated unit shall be that of the measuring quantity: DOSE AREA PRODUCT Or DOSE AREA

PRODUCT

RATE (i.e. Gym2 or Gym?2/s, Sl prefixes are allowed).

Compliance with the constructional requirement concerning display shall be checked by

inspectio

n.
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4.8.1.2 Digital displays
DOSE AREA PRODUCT METERS shall have a digital display. Digital displays whose improper

function can result in non-perceptible faults (e.g. no light emission from certain segments of a
segment display) shall be provided with a means of reliably checking their proper function.

Compliance with the constructional requirement concerning display shall be checked by
inspection.

4.8.2 Indication of polarizing voltage failure

DOSE AREA PRODUCT METERS shall be provided with a means of indicating if the polarizing
voltage does not meet the MANUFACTURER'S requirement for satisfactory op€ration.

%ecked by

Compliarnce with the constructional requirement on polarizing voltage sh
inspectiop.

4.8.3 O\er-ranging

4.8.3.1 A 3 BTER shall clearly

Complian owly but
continuoyisly until the display shows gvexrangé i made on
the MEASRING ASSEMBLY.

NOTE WHen testing for compliance with the req 9 REFERENCE
CONDITIONY.

4.8.3.2 |On all DOSE AR Il clearly
indicate ¢ver-range when t

Compliance shallhe relevant
DOSE AREA PRO ale. The
irradiatiop should the al to the
RESOLUTION of thead ige in use, until the display shows over-range. An
equivalent electri on the MEASURING ASSEMBLY.

NOTE WH i 1 jth the requirement on over-ranging it is not necessary to use [REFERENCE

CONDITIONY,
4.8.4 Ingh i r other inactive condition

During apy periothof fime when the DOSE AREA PRODUCT METER is inactive, e.g. follgwing the
reset procedure, this’state shall be indicated.

Compliance with this constructional requirement shall be checked by inspection.

4.8.5 I0ONIZATION CHAMBER

4.8.5.1 The I0NIZATION CHAMBER shall be capable of being situated between the BEAM-
LIMITING DEVICE and the PATIENT (see 4.3).

4.8.5.2 The SENSITIVE VOLUME of the IONIZATION CHAMBER shall be capable of being
positioned so that for VARIATIONS in the area of a uniform USEFUL FIELD the output current of
the IONIZATION CHAMBER is proportional to the area of the USEFUL FIELD, all other conditions
being constant.
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4.8.5.3 If the IONIZATION CHAMBER is specified for use with a light beam diaphragm, the
transparency of the 10NIZATION CHAMBER to visible light shall be such as to transmit at least
70 % of the luminous flux.

The presence of the 10NIZATION CHAMBER shall not displace the edge of the indicated area in
the plane of the exit surface of the IONIZATION CHAMBER by more than 2 mm.

4.8.5.4 The QUALITY EQUIVALENT FILTRATION of the IONIZATION CHAMBER shall not exceed
0,5 mm aluminium of a purity of not less than 99 %.

The QUALITY EQUIVALENT FILTRATION shall be marked in thickness of aluminium on the outside
of the IONIZATION CHAMBER.

The QUALITY EQUIVALENT FILTRATION shall be measured using an X-rach d by an

X-RAY TUBE VOLTAGE of 70 kV, a PERCENTAGE RIPPLE not exceeé TOTAL
FILTRATIQN of 2 mm aluminium.

4.9 STABILITY CHECK DEVICE

4.9.1 The MEASURING ASSEMBLY shall contain a STAB ] k which can b¢ brought

into opefation by a change-over switch and by
electrical| stability of the MEASURING ASSEMBLY in asil

user may gheck the

4.9.2 The VARIATION in the output sigual ' ess than
2 %. O ) rY CHECK
DEVICE sl
Compliarn 5E of the
INFLUENC idity and
electrom
4.10 Ad
4.10.1 A the plane
in which required
by clausd ween the
IONIZATIO| the table
top of an

4

4.10.2 Thi shall be capable of being locked to prevent inadvertent or
incompe tionyand shall be described sufficiently in the ACCOMPANYING DOCUMENTS for
a necesspryhadjustment to be correctly made.

4.11 Electrical safety

DOSE AREA PRODUCT METERS shall comply with IEC 60601-1 and IEC 60601-1-1.

NOTE Connected peripheral devices (computers, printers) must comply with IEC 60601-1 if they are placed in the
patient environment, otherwise they must comply with IEC 60950.
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5 Limits of PERFORMANCE CHARACTERISTICS under STANDARD TEST CONDITIONS

5.1 RELATIVE INTRINSIC ERROR

The RELATIVE INTRINSIC ERROR, /|, for DOSE AREA PRODUCT K[A and DOSE AREA PRODUCT RATE

K [A measurements made under STANDARD TEST CONDITIONS (as defined in Table 2) shall not
exceed the values given in Table 4.

Compliance with this performance requirement shall be checked by exposing the IONIZATION
CHAMBER in a radiation beam of reproducible geometry and field size. The RELATIVE INTRINSIC
ERROR shaII be measured for one or more pomts in each decade over the EFFECTIVE RANGE

v PRODUCT
5|gned to
measure|DOSE AREA PRODUCT and DOSE AREA PRODUCT RATE, these \ ’s| shall be
performed in both operating modes. It is allowed to make an equi i St on the
MEASURING ASSEMBLY and to compute recombination losses ip A AMBER as

For DOSE| AREA PRODUCT measurements the average of a instrument

shall be|taken as the MEASURED VALUE. If the DOg be kept
constant|for all measurements over the EFFECTIVE R different
DOSE AREA PRODUCT ranges with different bu FES shall
overlap at their ends for at least one CTORS for

those me¢ \ { I from those stated for the
STANDARI TEST CONDITIONS.

For DOSE gs of the
instrume \ CT RATES
which cahnot be produced , TIES may
be used. surement
point with the ra TORS for
those megasure ITIONS.

5.2 War

If the ing g function such as graphical or audible level settings, the
warning | @ same RELATIVE INTRINSIC ERROR as the device. The warning
function< ted witkin 3 s after the level setting is reached.

Complian tructional requirement shall be checked by setting levels pt one or

more points inyeach decade over the EFFECTIVE RANGE of DOSE AREA PRODUCT and/or DOSE
AREA PRADUCT RATE &nd at the limits of the EFFECTIVE RANGE. On DOSE AREA PRODUCT|ranges a
constant Tnput signat shaltbe apptied. The warning functon shattbe activated When a DOSE
AREA PRODUCT is reached that corresponds to the set level within £10 %. On DOSE AREA
PRODUCT RATE ranges an increasing input signal shall be applied. The warning function shall
be activated when a DOSE AREA PRODUCT RATE is reached that corresponds to the set level
within £10 %. Then the input signal shall be decreased; the warning function shall be
inactivated when a DOSE AREA PRODUCT RATE is reached that corresponds to the set level
within £10 %. It is allowed that the warning function is activated/deactivated with a delay of up
to 3 s.
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5.3 Repeatability

When a measurement is repeated with the same DOSE AREA PRODUCT METER under unaltered
conditions, the COEFFICIENT OF VARIATION of the measurement shall not exceed the maximum
value given in Table 5.

Compliance with this performance requirement shall be checked by measuring the
COEFFICIENT OF VARIATION for a DOSE AREA PRODUCT Or DOSE AREA PRODUCT RATE which
corresponds approximately to a reading with a RESOLUTION of at least 0,25 %.

5.4 REsoOLUTION of reading

Within the-whete S

o v ifrg shall be
less than|[ or equal to 10 %.

Compliarce with this performance requirement shall be checked by

5.5 STABILIZATION TIME

The STABILIZATION TIME as stated by the MANUFACTURER

5.6 Respt on DOSE AREA PRODUCT ranges

On all DPSE AREA PRODUCT ranges, S EX’PRODUCT METER fnce, the
reading ghall not be greater than the RE i

Compliarce with this performance requiremeqt s
range by obtaining a neg S r
CHAMBER} or by injecting &n equi electrical) si

METER orjce and noting

5.7 Drift of IND

5.7.1 During absg
INDICATE(
least 1 h

ecked on each DOSE AREA[PRODUCT
gl by exposing a suitable IQNIZATION
M, then resetting the DOSE AREA|PRODUCT

and after resetting the DOSE AREA PRODUCT METER, the
6 of the minimum EFFECTIVE DOSE AREA PRODUYCT for at

Complian ance requirement shall be checked by noting the reading in the
most sedqsi in, 30 min, 45 min and 1 h after the DOSE AREA PRODUCT METER has
been req resetting or compensation adjustment during the tegt. If the
IONIZATION C BER ¥s connected to the MEASURING ASSEMBLY by means of a cpble, the
maximunj cable as stated by the MANUFACTURER shall be used for this test.|This test
shall be Lerformed at the REFERENCE VALUES for temperature and relative humidity, ds well as
at the maximum RATED temperature and humidity, and with no compensation adjustment
during the test.

5.7.2 On all DOSE AREA PRODUCT ranges, when the DOSE AREA PRODUCT METER is left in the
"measure” condition after being exposed to the minimum EFFECTIVE DOSE AREA PRODUCT the
INDICATED VALUE shall not change by more than 10 % per hour.

Compliance with this performance requirement shall be checked for each allowable
combination of DOSE AREA PRODUCT range and IONIZATION CHAMBER, by exposing the relevant
IONIZATION CHAMBER until the display reads just above the stated minimum EFFECTIVE DOSE
AREA PRODUCT, then stopping the exposure and noting the rate of change of scale reading
whilst keeping the DOSE AREA PRODUCT METER in the "measure" condition. If the 1ONIZATION
CHAMBER is connected to the MEASURING ASSEMBLY by means of a cable, the maximum cable
length as stated by the MANUFACTURER shall be used for this test. This test shall be performed
at the REFERENCE VALUES for temperature and relative humidity, as well as at the maximum
RATED temperature and humidity, and with no compensation adjustment during the test.
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5.7.3 The LEAKAGE CURRENT of a DOSE AREA PRODUCT METER shall not exceed 10 % of the
current produced by the MINIMUM RATED DOSE AREA PRODUCT RATE.

Compliance with this performance requirement shall be checked by exposing the DOSE AREA
PRODUCT METER with the MINIMUM RATED DOSE AREA PRODUCT RATE until the display reads just
above the minimum EFFECTIVE DOSE AREA PRODUCT. The INDICATED VALUE shall be within £10 %
of the CONVENTIONAL TRUE VALUE. If the IONIZATION CHAMBER is connected to the MEASURING
ASSEMBLY by means of a cable, the maximum cable length as stated by the MANUFACTURER
shall be used for this test. This test shall be performed at the REFERENCE VALUES for
temperature and relative humidity, as well as at the maximum RATED temperature and
humidity, and with no compensation adjustment during the test.

574 O PRODUCT
METER sH DSE AREA
PRODUCT B,

Compliarn ?SE AREA
PRODUCT DNIZATION
CHAMBER]i um cable
length ag erformed
at the RH maximum
RATED te e test. A
current s propriate

test currgnt.

5.8 Lonp term stability

For all RADIATION QUALITIES W|th|n the RATED RANG
the IONIZATION CHAMBER s f ed-in Q rep i
year.

Compliance with this & eqt shall be checked by retaining a representative
e|~

ITS OF VARIATION of RESPONSE when
Id shall not be greater than 5 % per

MEASURING ASS R, stored under STANDARD TEST CONDITIONS, and
investigafing th aking measurements under REFERENCE CQNDITIONS
at one month intex seriod Of not less than six months and then usipg linear

regressig se readings to obtain the change in RESPONSE |over one
full year. the tests on the MEASURING ASSEMBLY and IQNIZATION
CHAMBER
5.9 RE§

An INDICATED VALUE of 90 % of the final INDICATED VALUE shall be reached within al time not
greater tillan 3's affer'the end of the irradiation.

Compliance with this performance requirement shall be checked exposing the DOSE AREA
PRODUCT METER Wwith a DOSE AREA PRODUCT just above the minimum EFFECTIVE INDICATED VALUE
and just below the maximum EFFECTIVE INDICATED VALUE for a period of 1 ms. On DOSE AREA
PRODUCT RATE ranges, the corresponding DOSE AREA PRODUCT RATES shall be applied
suddenly, and kept constant for at least 10 s.

5.10 Spatial uniformity of RESPONSE

Over the RATED FIELD SIZE the spatial uniformity of RESPONSE shall not vary by more than +5 %.

Compliance with this performance requirement shall be checked by displacing the 10NIZATION
CHAMBER in a small test field until the RATED FIELD SIZE is covered. The test field shall be a
square or circular field with an area of approximately 10 % of the MINIMUM RATED FIELD SIZE.
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6 LIMITS OF VARIATION for effects of INFLUENCE QUANTITIES

The LIMITS OF VARIATION =L due to the effects of INFLUENCE QUANTITIES are summarised in
Table 6. For any change of an INFLUENCE QUANTITY within its RATED RANGE the change of the
DOSE AREA PRODUCT METER'S RESPONSE shall not be greater than the values in column 4 of
Table 6.

6.1 Energy dependence of RESPONSE

Over the RATED RANGE, the LIMITS OF VARIATION of RESPONSE with changes in RADIATION
QUALITY shall not be greater than those given in Table 6.

Compliance—with—the—reguirement—om—the—vARATION—of —the—mstrom SPONSE  with

RADIATION QUALITY shall be measured under the same irradiation cond; \libration.
The X-RAY TUBE VOLTAGE listed below shall be used as a minimu#a RAY TUBE
VOLTAGE [shall be used to cover the entire RATED RANGE:

— 50, 70, 100, 150 kV X-RAY TUBE VOLTAGE, with a TOTAL FILTR inium.

6.2 DOSE AREA PRODUCT RATE dependence of DOSE AREA
6.2.1 MBASURING ASSEMBLY

For DOSE[|AREA PRODUCT measurements the equa

shall be AREA PRODUCT RATE. Rphy is the
maximun) RESPONSE O0Ve& ~ SE AREA PRODUCT RATE and| Rpin is
the minimum RESPONSE,

Compliance with this pe : irement shall be checked by measuring the DPSE AREA
PRODUCT|RESPO i Winirhum to the maximum RATED DOSE AREA|PRODUCT
RATE, with measurep \ QSE/AREA PRODUCT RATES in steps not greater [than one

order of [ . ODUCT applied shall be kept approximately constant, by
varying Limnes lowed to make an equivalent electrical test on the
MEASURIN
6.2.2 104
For the IONIZATION
CHAMBER

NOTE No CORRECTION FACTOR for recombination losses has to be applied, as long as the IONIZATION CHAMBER is
used within its RATED RANGE of AIR KERMA RATE.

Compliance with this performance requirement shall be checked by computing the correction
factor for the maximum RATED AIR KERMA RATE: 1)

ks=1+24K__ [d4U2

In this formula, Kma is the maximum RATED AIR KERMA RATE as stated by the MANUFACTURER,

X
given in Gy/s; d is the electrode distance of the plane-parallel IONIZATION CHAMBER, given in
mm; U is the nominal polarizing voltage of the IONIZATION CHAMBER, given in V.

To comply with the performance requirement, kg must be less than or equal to 1,11.

1) Boag 1966 (see Bibliography)
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6.3 IRRADIATION TIME

Over the RATED RANGE, the LIMITS of VARIATION of RESPONSE with changes in IRRADIATION TIME
shall not be greater than those given in Table 6.

Compliance with this performance requirement shall be checked by varying the IRRADIATION
TIME for a given DOSE AREA PRODUCT from 1 ms to 30 s, the ratios between the IRRADIATION
TIMES being not greater than 10:1. It is allowed to make an equivalent electrical test on the
MEASURING ASSEMBLY.

6.4 Field size

Over the RATED RANGE, the LIMITS OF VARIATION of RESPONSE with changes ji field size shall not
be greatgr than those given in Table 6.

Compliance with this performance requirement shall be checked b IATION
in RESPONSE with the field size for three square or circular figld sizes be the
maximunp and the minimum RATED FIELD SIZES, as well as a fi j average
of the arg¢as of the former field sizes. Any convenient AIR KERMA R

6.5 Opgrating voltage

6.5.1 The LIMIT OF VARIATION of RESPONSE due A N \ i between
+10 % ampd —10 % of the nominal voltage imi inf Table 6,
over the RATED RANGE of mains voltage

sets of
d to the upper and lower bgundaries
e“MANUFACTURER and compargd with a

Compliance with this performance rg quweme S
readings|with the voltage of the a.c. pawer(Stpply:
of the RATED RANGE of opehati age s

referencg set of readings ting™v

6.6 Air pressure

The LIMITS OF V@I ‘ S all not be greater than those given in Tablg 6 when
the air priessure chat ATER RANGE. It is permissible for the MEASURED VALUE to be
corrected S e nanual calculation or automatically by the instrument,

before thjs re

Compliar] i i ance requirement shall be checked by making measurgments at
an amb i re of 80,0 kPa and 106 kPa and comparing these measuremgents with
those fol ir pressure of 101,3 kPa. All readings shall be corrected for air
density blefore comparison is made.

6.7 Temperature and humidity

The LIMITS OF VARIATION of the DOSE AREA PRODUCT METER'S RESPONSE shall not be greater
than the values given in Table 6 for all possible temperature and humidity conditions within
the RATED RANGES of temperature and humidity (absolute humidity not to exceed 20 g/m3). It is
permissible for the MEASURED VALUE to be corrected for the air density, either by manual
calculation or automatically by the instrument, before this requirement is met.

Compliance with this performance requirement shall be checked by carrying out the following
test. The DOSE AREA PRODUCT METER shall be exposed to varying levels of temperature and air
humidity. The measurements may be carried out separately for the MEASURING ASSEMBLY and
for the IONIZATION CHAMBER. At least four measurements shall be performed, one under each
of the following climatic conditions:
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Temperature Relative humidity Absolute humidity
20 °C 50 % 8,5 g/m3
15 °C 80 % 11,5 g/m3
26,5 °C 80 % 20,0 g/m3
35°C 50 % 20,0 g/m3

All readings shall be corrected for air density before this comparison is made. The DOSE AREA
PRODUCT METER shall be exposed to each different temperature and humidity condition for at
least 24 h before the instrument is tested. A radioactive check source may be used when
carrying out these measurements.

68 Alr UETISTLY TTUcCtuatiorn 1 tre TONIZATION CHAMBER

It is alloywed that a DOSE AREA PRODUCT METER does not automatica c r density
fluctuatidn in the 10ONIZATION CHAMBER. The DOSE AREA PRODUCT METER\S! < '%ed in a
way that| the COMBINED STANDARD UNCERTAINTY stated in 6. ncluding

effects of air density fluctuations within the RATED RANGE of te sure. The
REFERENCE VALUE for the air temperature in the IONIZATION AMR the value
given in Table 2.

Compliance with this requirement shall be checked as d

6.9 Elegqtromagnetic compatibility

6.9.1 Gegneral

DOSE ARH L to DOSE
AREA PRQDUCT METERS are/Outlined-_th { . Clini ility i intained if
the LIMIT$ OF VARIATION given in

In order o reduce.the following
subclausgs may -1-2.

NOTE 1 '|IComplete e R of a type
customarily supplied

NOTE 2 4 ce a signal
current dur|

6.9.2 Ela

The max i idications of the display or data output due to electrostatic gischarge

shall be less th

Compliance with this performance requirement shall be checked by observing and recording
the indications of the display and any data output terminals, while discharging a suitable test
generator as described in IEC 61000-4-2 at least five times to those various external parts of
the complete equipment which may be touched by the OPERATOR during a normal
measurement (i.e. not to those parts of the IONIZATION CHAMBER and MEASURING ASSEMBLY that
are normally exposed in the radiation beam), when the instrument is set to the "measure"”
condition on its most sensitive range (if the ranges are selectable). The electrostatic
discharge shall be equivalent to that from a capacitor of 150 pF charged to a voltage of 6 kV
and discharged through a resistor of 330 Q (severity level 3 for contact discharge as
described in IEC 61000-4-2). When instruments with insulated surfaces are tested, the air
discharge method with a voltage of 8 kV (severity level 3) shall be used.
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6.9.3 Radiated electromagnetic fields

The maximum spurious indications (both transient and permanent) of the display or data
output terminals due to electromagnetic fields shall be less than the limits given in Table 6.

Compliance with this performance requirement shall be checked by observing and recording
the indications of the display and any data output terminals with the DOSE AREA PRODUCT
METER set to the most sensitive range (if the ranges are selectable), while measurements are
performed both with and without the presence of the high-frequency field around the complete
equipment.

The electromagnetlc fleld strength shall be 3 V/m in the frequency range o .0 MHz to 1 GHz
in steps [ gduce tireamount of

measure 3" at fre s 80, 90,

100, 110| : 120, 460,
510, 560 g 1 may be
performefd i i i . ) yea -third of
the limits ditiohdl tests in
the range of +5 % around this frequency in steps of 1 %/ a | of 3 V/Im
shall be ¢ i lescribed
in IEC6 of 6.8.3
and 6.8.4

6.9.4 Cd

The maximum spurious indications (bo 3 sermvanent) of the display or data

output tefminals due to conducted dis
be less than the limits given in Table 6

by bursts and high frequengies shall

For maing-operated instru S 8 3¢ checked by observing and recqrding the
indications of the dispja 8 3 v inals while measurements are gerformed
on the mpst sensitive i 3 S are selectable), both with and without the presence
of condufcted di@ ing (IEC 61000-4-4) and conducted disturbances
induced by high- N000-4-6). The severity level shall, in both ¢ases, be

level 3 a$ described

6.9.5 Su

The maxim i indications (both transient and permanent) of the display or data
output d ES shal be less than the limits in Table 6. The test is not to be gerformed
on the cgnnectioni efween the IONIZATION CHAMBER and the MEASURING ASSEMBLIY.

For mains=~0peratedYhstruments compliance shall be checked by observing and recdrding the
indications o pray y put terminals while measurements are performed
on the most sensitive range (if the ranges are selectable), both with and without the presence
of disturbances induced by surges (IEC 61000-4-5). The severity level shall be level 3 as
described in this document.

6.9.6 Voltage dips, short interruptions and voltage VARIATIONS

The maximum spurious indications (both transient and permanent) of the display or data
output terminals due to voltage dips, short interruptions and voltage VARIATIONS shall be less
than the limits given in Table 6.

For mains-operated instruments, compliance with this performance requirement shall be
checked by observing and recording the indications of the display and any data output
terminals while measurements are performed on the most sensitive range, both with and
without the presence of conducted disturbances induced by voltage dips, short interruptions
and voltage VARIATIONS as described in IEC 61000-4-11.
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6.10 COMBINED STANDARD UNCERTAINTY

The DOSE AREA PRODUCT METER shall be designed in a way that a COMBINED STANDARD

UNCERTAI

NTY of £25 % (k = 2) is not exceeded.

The formalism given in IEC 60731 shall be used to determine the COMBINED STANDARD

UNCERTAI

NTY. An example is given in Table 7.

7 Marking

7.1 MEASURING ASSEMBLY

N
The MEATURING ASSEMBLY shall be provided with the following permanently affix‘a%rhd clearly

legible mfarkings:

— indication of origin, i.e. name and/or trade mark of the r}upplier
respgnsible for ensuring that the MEASURING ASSEMBLY compfies\with thi ;

— type humber and serial number, to enable the relatiop ts of the
instrument, as specified in the ACCOMPANYING DOCUME S i ;

— RATED mains supply potential or potentials lency or
frequencies required so that the performance of the™ lauses 5
and 6.

Any graphical symbols used shall be i

Compliarnce shall be checked by inspeg

7.2 1ONIZATION CHAMBER

The IONIZATION CHAMBER d clearly

legible mfarkings:

— indica supplier
respg

- type ts of the
instru

Complian

8 ACCOMPANYING DOCUMENTS

8.1 The

MANUFACTURER shall provide adequate information describing the correct use of the

instrument.

8.2 Ing

eneral, the ACCOMPANYING DOCUMENTS shall comply with IEC 61187.
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8.3 The ACCOMPANYING DOCUMENTS shall contain a description of the DOSE AREA PRODUCT
METER, including its type number and MANUFACTURER. In addition the ACCOMPANYING
DOCUMENTS shall contain the following information applicable to each type of IONIZATION
CHAMBER supplied:

— intended use of the DOSE AREA PRODUCT METER, e.g. standard procedures, paediatric
procedures;

— RATED RANGE of use for RADIATION QUALITY;

— data giving typical dependence of RESPONSE on RADIATION QUALITY;

— reference direction of incident radiation;

— maximum RATED DOSE AREA PRODUCT; T~

— a warning that, on DOSE AREA PRODUCT ranges, maximum RATED DOSE AREA PRODUCT RATE
should not be exceeded;

— EFFEQTIVE RANGES of measurement and RESOLUTION in Sl-units;
— RATED RANGE of use for atmospheric pressure;
— RATED RANGE of use for temperature;

— RATED RANGE of use for air humidity;

— RATED RANGE of use for operating voltage;

— RATED RANGE of use for field size;
— RATED RANGE of use for AIR KERMA

— electrjode distance of the IONIZATIO

— table|diagram or formula i ity
QCk i

— table|or formula for VAR ndicatien” or check time, as a result of decreased
activity of radioactiye YA

- thep oceduregé whi ATER VARUE of the instrument can be checked lyy means

of thg STABIK £ necessary, the procedure for adjustment of the
sensifivity of t ied scale reading;

— a recommen
than

ity check should be carried out at intervals npt longer

— the
perm

rmine the drift of INDICATED VALUES, and the maximum
t of INDICATED VALUES when determined in this manner;

- thep ichyan overall check of the calibration of the instrument can be made;

— arec ion, that the overall check should be made at intervals not lornger than
every| tiwo~“years/and in any case following a repair which might have affgcted the
calibriation,

— the IONIZATION CHAMBER under test should be calibrated either with or without an absorber,
and the user should be referred in the ACCOMPANYING DOCUMENTS to any correction that
might be necessary to allow for local conditions;

— when a DOSE AREA PRODUCT METER is calibrated and it is not known whether an absorber
will be used, the MANUFACTURER should carry out calibrations, both with and without an
absorber of 0,5 mm aluminium, as a type test on a number of IONIZATION CHAMBERS; results
of a typical calibration should be given in the ACCOMPANYING DOCUMENTS;

— the procedure of adjustment of the INDICATED VALUE to the presence or absence of
absorbers between the IONIZATION CHAMBER and the PATIENT.

Compliance shall be checked by inspection.
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8.4 The MANUFACTURER shall state the REFERENCE VALUES and STANDARD TEST VALUES in the
ACCOMPANYING DOCUMENTS or in the test sheets.
Compliance shall be checked by inspection.
Table 1 — Minimum EFFECTIVE RANGES

la — DOSE AREA PRODUCT

Application Minimum EFFECTIVE RANGE
Standard procedures (1,0 — 1,0 O0105) uGym2
Long time fluoro (1,0 0101 - 1,0 010°) pGym?
Paediatric procedures (1,0 010-1 — 1,0 0104) pG)/\

1b — DOSE AREA PRODUCT RATE \\

Application @l%w\\qE CTIVE ANGE

Standard pfocedures (1,0 D104 =13 3)}5ym A4
Paediatric procedures (1,00 0—1(é‘1] 00 3) HBym2/g 2

a(1,0 010-% — 1,0 0103) uGym?2/s recommended (\\// /\

Table 2 — REFERENC%U S an8(STANDARD TEST CONDITIONS

INFLUENCE QUANTITY, /\\QEFE NCE VAL ES STANDARD TEST CONDIJIONS

Temperature [\ &0 (C\ ) +15 °C to +25 °C
Relatjve humldlt L ‘O O/N 30 % to 75 %

Air pllessure < > < lOl\,{kP}\ Atmospheric pressure
DOSE|AREA PRODU c{ \R\{\ Wion REFERENCE VALUE +10[%

RADIATION QUAIéY\ \:L@ kV}?QR 8, IEC 61267) REFERENCE VALUE

IRRAL IATIW \ \Qs at calibration REFERENCE VALUE 10| %

Field }l{@\ \ \ s at calibration REFERENCE VALUE

Eleés%nehi\{\i\(\:‘%sl{ > Zero Insignificant b

a  pq SEWT RATE is only an INFLUENCE QUANTITY for DOSE AREA PRODUCT MEASUREMENTE.

b Ingignificant means that the field is sufficiently small not to have any determinable effect op the
RAsSPONSE of the DOSE AREA PRODUCT METER e g as exists in a normal laboratory envirogment
without special shielding.
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Table 3 — Number of readings required to detect true differences A
(95 % confidence level) between two sets of instrument readings

Number of readings required, n

sh

pdings are statistically independent.

DTE 2 For measurements marked Oat least five rep

COEFFICIENT OF VARIATION, V
A <0,5% 0,5 % 1% 2% 3% 4% 5% 10 %
1% O 6 25 100 250 400 600 2 500
2% 0 O 6 25 55 100 150 550
3% O O O 12 25 45 70 250
4.9 il il il 6 15 25 150
5| % O O O O 9
14 % 0 0 0 O 0 N
NOTE 1 This table has been compiled on the assumption that t \ﬂ:at
there is a difference when there is none and the probability of statikg tha ce
when there is one are both equal to 0,05. In the RATE mode, t ings

o
N

Table 4WC

0

ROR,

Quantity R nge(o_f\mea\s\ﬁeqehg RELATIVE INTRINSIC ERROR, |
DOSE AREA PRODUCT, KA K[A—<10, ue\ygg I =+ (10 % + 1 digit)
A =2 1000 MGy, | =+10%
DOSE AREA PRODUCT RATE, [K K A< 7NOWM W | =+ (10 % + 1 digit)
\v'\mz ,0GYM3/s | =+10%
es for the COEFFICIENT OF VARIATION, Vmax
Range of measurement Maximum COEFFICIENT OF|VARIATION

Vmax

4
DOSE AREA D&K \) KA < 10,0 pGym? 5%
K@ = 10,0 pGym? 2%
DOSE AREA PRODUCTMK- A K [A < 1,0 uGymz/s g Zj"
0

K& =50 pSym?fs
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