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Introduction
This draft standard is based on national and international discussions. Your comments on this draft are invited and will assist in
the preparation of the consequent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Please indicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will be rejected.

- All comments should be submitted online at https://standardsdevelopment.bsigroup.com/. You will need to register in
order to comment.

Template for comments and secretariat observations Date: xx/xx/20xx Document: ISO/DIS xxxx

1 2 (3) 4 5 (6) 7

MB Clause No./ Subclause
No./Annex (e.g. 3.1)

Paragraph/
Figure/Table/Note

Type of
comment

Commend (justification
for change) by the MB

Proposed change by the MB Secretariat observations on
each comment submitted

3.1 Definition 1 ed Definition is ambiguous and needs
clarifying.

Amend to read '...so that the mains
connector to which no connection...'

6.4 Paragraph 2 te The use of the UV photometer as
an alternative cannot be supported
as serious problems have been
encountered in its use in the UK.

Delete reference to UV photometer.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 
 

RADIATION PROTECTION INSTRUMENTATION –  
ALPHA, BETA AND ALPHA/BETA (BETA ENERGY >60 keV) 

CONTAMINATION METERS AND MONITORS 
 
 
 

FOREWORD 
1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising 

all national electrotechnical committees (IEC National Committees). The object of the IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, the IEC publishes International Standards. Their preparation is 
entrusted to technical committees; any IEC National Committee interested in the subject dealt with may 
participate in this preparatory work. International, governmental and non-governmental organizations liaising 
with the IEC also participate in this preparation. The IEC collaborates closely with the International 
Organization for Standardization (ISO) in accordance with conditions determined by agreement between the 
two organizations. 

2) The formal decisions or agreements of the IEC on technical matters express, as nearly as possible, an 
international consensus of opinion on the relevant subjects since each technical committee has representation 
from all interested National Committees. 

3) The documents produced have the form of recommendations for international use and are published in the form 
of standards, technical specifications, technical reports or guides and they are accepted by the National 
Committees in that sense. 

4) In order to promote international unification, IEC National Committees undertake to apply IEC International 
Standards transparently to the maximum extent possible in their national and regional standards. Any 
divergence between the IEC Standard and the corresponding national or regional standard shall be clearly 
indicated in the latter. 

5) The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any 
equipment declared to be in conformity with one of its standards. 

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

International Standard IEC 60325 has been prepared by subcommittee 45B: Radiation 
protection instrumentation, of IEC technical committee 45: Nuclear instrumentation. 

This fourth edition cancels and replaces the third edition published in 2002. This fourth edition 
constitutes a technical revision. 

a) Measurement traceability to the national standard is required. 

b) Uncertainty of measurement according to GUM is introduced. 

c) Requirement to light protection is added. 

d) Environmental requirements, mechanical requirements and electromagnetic  
compatibility are up-dated according to IEC  62706. 

e) Relative intrinsic error is moved to ANNEX A (informative)   

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

FDIS Report on voting 

45B/***/FDIS 45B/***/RVD 
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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. 

The committee has decided that the contents of this publication will remain unchanged until 
2007. At this date, the publication will be  

• reconfirmed; 
• withdrawn; 
• replaced by a revised edition, or 
• amended. 
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RADIATION PROTECTION INSTRUMENTATION – 1 
ALPHA, BETA AND ALPHA/BETA (BETA ENERGY >60 keV) 2 

CONTAMINATION METERS AND MONITORS 3 
 4 
 5 
 6 

1 Scope and object 7 

This International Standard is applicable to radiation meters and monitors designed for the 8 
direct measurement or the direct detection of surface contamination by alpha and/or beta 9 
radiation emitting nuclides and which comprise at least: 10 

– a detection assembly (comprising counter tube, scintillation detector or semiconductor 11 
detector, etc), which may be connected either rigidly or by means of a flexible cable or 12 
incorporated into a single assembly. 13 

– a measurement assembly. 14 

Some meters and monitors consist of detection assemblies and measurement assemblies 15 
where it is possible to separate the detector assembly and use alternative detection 16 
assemblies. Conformity with the standard can either be achieved by: 17 

All combinations of the detection assembly and the measurement assembly conforming to the 18 
requirements of this standard. 19 
or  20 
The detection assembly and the measurement assembly separately conforming to the 21 
relevant parts of this standard in isolation. 22 

Note to entry: The use of the latter criteria verifies conformance with this standard but does not infer that 23 
calibration of a particular combination of instruments is interchangeable with any other combination. 24 
The use of the latter criteria could allow a purchaser to use combinations of assemblies from different 25 
manufacturers with confidence. 26 

The standard is applicable to: 27 

– alpha surface contamination meters; 28 
– alpha surface contamination monitors; 29 
– beta surface contamination meters; 30 
– beta surface contamination monitors; 31 
– alpha/beta surface contamination meters; 32 
– alpha/beta surface contamination monitors. 33 

The latter two are equipment capable of determining alpha and beta contamination 34 
simultaneously and displaying the measurement of either: 35 

– Alpha (beta, alpha/beta) surface contamination meter  36 
– Alpha (beta, alpha/beta) surface contamination monitor. 37 

This standard is also applicable to special purpose assemblies and to assemblies specifically 38 
designed for a surface of a particular nature. However, some of the requirements may need to 39 
be amended or supplemented according to the particular requirements applicable to such 40 
assemblies.  41 

42 
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If an assembly has been designed to carry out combined functions, it must comply with the 43 
requirements pertaining to these different functions. If, on the other hand, it has been 44 
designed to perform one function, and, in addition, it is also capable of carrying out other 45 
functions, then it must comply with the requirements for the first function, and it would be 46 
desirable for it to comply with requirements pertaining to the others. 47 

This standard is not applicable to radiation monitors or meters designed to measure or detect 48 
beta particles with Emax < 60 keV. 49 

The object of this standard is to lay down standard requirements and to give examples of 50 
acceptable methods, and also to specify general characteristics, general test conditions, 51 
radiation characteristics, electrical safety, environmental characteristics, and the requirements 52 
of the identification certificate for alpha, beta and alpha-beta contamination meters and 53 
monitors. 54 

2 Normative references 55 

The following referenced documents are indispensable for the application of this document. 56 
For dated references, only the edition cited applies. For undated references, the latest edition 57 
of the referenced document (including any amendments) applies. 58 

IEC 60038, IEC standard voltages 59 

IEC 60050-151, International Electrotechnical Vocabulary – Part 151: Electrical and magnetic 60 
devices  61 

IEC 60050(393):1996, International Electrotechnical Vocabulary (IEV) – Chapter 393: Nuclear 62 
instrumentation: Physical phenomena and basic concepts 63 

IEC 60050(394):1995, International Electrotechnical Vocabulary (IEV) – Chapter 394: Nuclear 64 
instrumentation: Instruments 65 

IEC 60068 (all parts): Environmental testing 66 

IEC 61000-4-2, Electromagnetic compatibility (EMC) – Part 4: Testing and measuring 67 
techniques – Section 2: Electrostatic discharge immunity test 68 

IEC 61000-4-3, Electromagnetic compatibility (EMC) – Part 4: Testing and measurement 69 
techniques – Section 3: Radiated, radio-frequency, electromagnetic field immunity test 70 

IEC 61000-4-4, Electromagnetic compatibility (EMC) – Part 4: Testing and measurement 71 
techniques – Section 4: Electrical fast transient/burst immunity test 72 

IEC 61000-4-6, Electromagnetic compatibility (EMC) – Part 4: Testing and measurement 73 
techniques – Section 6: Immunity to conducted disturbances, induced by radio-frequency 74 
fields 75 

IEC 61000-4-11, Electromagnetic compatibility (EMC) – Part 4: Testing and measurement 76 
techniques – Section 11: Voltage dips, short interruptions and voltage variations immunity 77 
tests78 
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IEC 61187, Electrical and electronic measuring equipment – Documentation 79 

IEC 62706, Radiation protection instrumentation – Recommended climatic, electromagnetic 80 
and mechanical performance requirements and methods of tests 81 

ISO 7503 (all parts), Evaluation of surface contamination 82 

ISO 8769, Reference sources for the calibration or surface contamination monitors – Beta-83 
emitters (maximum beta energy greater than 0,15 MeV) and alpha-emitters 84 

ISO 11929 (all parts): Determination of the characteristic limits (decision threshold, detection 85 
limit and limits of the coverage interval) for measurements of ionizing radiation - 86 
Fundamentals and application-  87 

3 Terms and definitions 88 

The general terminology concerning the detection and measurement of ionizing radiation and 89 
nuclear instrumentation is given in IEC 60050(393) and IEC 60050(394). 90 

For the purposes of this International Standard, the following definitions apply: 91 

3.1 92 
effective range of measurement 93 
range of values of the quantity to be measured over which the performance of a meter or 94 
monitor meets the requirements of this standard 95 

3.2 96 
surface emission rate (of a source), q/2π 97 
number of particles of a given type above a given energy emerging from the front face of the 98 
source per unit time. 99 

3.3 100 
source efficiency, εs 101 
ratio between the number of particles of a given type above a given energy emerging from the 102 
front face of a source or its window per unit time (surface emission rate) and the number of 103 
particles of the same type created or released within the source (for a thin source) or its 104 
saturation layer thickness (for a thick source) per unit time 105 

3.4 106 
high efficiency source 107 
source in which the efficiency for particles with an energy greater than 5,9 keV is greater than 108 
0,25, including backscattered particles. (This definition applies to beta emitters with a 109 
maximum energy >150 keV). 110 

3.5 111 
small area source 112 
source whose active surface area has a maximum linear dimension not exceeding 1 cm 113 

3.6 114 
surface emission rate response (instrument efficiency) 115 
under stated conditions specified by the manufacturer (sensitive area of the detector, active 116 
surface area of the source and the distance between source and detector), the surface 117 
emission rate response (efficiency) of the detector used in conjunction with the assemblies is 118 
the ratio of the number of detected particles (for instance counts per unit time, corrected for 119 
background) to the number of particles of the same type emitted by the radiation source in the 120 
same interval of time (conventionally true surface emission rate) 121 

122 
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3.7 123 
response time (of a measuring assembly) 124 
the time required after a step variation in the measured quantity for the output signal variation 125 
to reach a given percentage, usually 90 %, of its final value for the first time 126 
[IEV 394-19-09] 127 
Note to entry: For integrating measuring assemblies the response time is 90 % of the equilibrium value of the first 128 
derivative or slope of the indication. 129 

3.8 130 
sensitive area of the detector: 131 
the area of the detector, defined by the manufacturer, where the efficiency for a small area 132 
source is greater than 50 % of the maximum efficiency 133 

3.9 134 
total equivalent thickness 135 
the thickness, generally expressed in mass per unit area that a particle (alpha or beta), 136 
emitted normally from the contaminated surface crosses in order to reach the sensitive 137 
volume of the detector 138 
Note to entry: This thickness includes the distance in the air plus the detector window thickness and, sometimes, 139 
the thickness of any screen fitted over the detector window which protects it from contamination. 140 

3.10 141 
response R 142 
the ratio of the indicated value of a monitor or meter, Mi, to the conventional true value, Mt. 143 

t

i
M
MR =  144 

3.11 145 
relative error of indication I 146 
the quotient of the error of indication of a measured quantity by the conventionally true value 147 
of the quantity. It may be expressed as a percentage  148 

100
t

ti ×
−

=
M

MM
I  [%] 149 

3.12 150 
relative intrinsic error 151 
relative error of indication of an assembly with respect to a quantity when subjected to a 152 
specified reference radiation under specified reference conditions 153 

3.13 154 
coefficient of variation V 155 
the ratio (V) of the standard deviation (s) to the value of the arithmetic mean ( x ) of a set of n 156 
measurements (xi) given by the following formula: 157 
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3.14 160 
detection limit of the surface emission rate per unit area 161 
surface emission rate per unit area derived according to the procedure given in ISO 11929-1 162 
Note to entry: With values of counting rates and counting times of an adequate size, a simplified formula for the 163 
counting rate at the lower limit of detection should be used. In the case of time preselection and known background 164 
counting rate, the following simplified formula applies: 165 

( ) 







++= −−

bo
11n

11
tt

RkkR oβα  166 

where 167 
Rn is the net counting rate at the lower limit of detection; 168 
R0 is the background counting rate; 169 
t0  is the preselected time for background counting; 170 
tb  is the preselected time for measurement; 171 
k1–α is the quantile of the normal law for a risk of errors of the first kind; 172 
k1–β is the quantile of the normal law for a risk of errors of the second kind. 173 
For instance, for α = β = 0,05  (k1–α) = (k1–β) = 1,645 174 


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RR  175 

The detection limit of the surface emission rate for a specified radionuclide becomes 176 

AS
RDL

(nuclide)

n=  177 

where  178 
S(nuclide) is the surface emission rate response (see 3.6); 179 
A is the sensitive area of the detection assembly. 180 
The surface emission rate per unit area shall be expressed in s–1⋅cm–2. 181 

3.15 182 
conventionally true value of a quantity 183 
the best estimate of the value of that quantity 184 
Note to entry: This will usually be the value determined by, or traceable to, a secondary or primary standard or by a 185 
reference instrument which has been calibrated against a secondary or primary standard. 186 

3.16 187 
detection assembly 188 
assembly containing at least the detector 189 

3.17 190 
measurement assembly 191 
an assembly displaying the level of contamination detected  192 

3.18 193 
alpha, beta or alpha/beta surface contamination meter 194 
an assembly including one or more radiation detectors and associated assemblies or basic 195 
function units that is designed to measure respectively alpha (beta, alpha/beta) surface 196 
emission rate associated with the contamination of the surface under examination 197 

198 
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3.19 199 
alpha beta or alpha/beta surface contamination monitor 200 
respectively an alpha (beta, alpha/beta) activity meter provided with means for giving 201 
perceptible warning (generally visual and/or audible) that the indicated surface emission rate 202 
per unit surface area associated with the contamination of the surface under examination 203 
exceeds some adjustable predetermined value. 204 

3.20 205 
uncertainty of measurement  206 
parameter, associated with the result of a measurement, that characterises the dispersion of 207 
the values that could reasonably be attributed to the measurand. 208 

Note 1 to entry: This formal definition of the term “uncertainty of measurement” was developed for use in ISO/IEC 209 
Guide 98-3:2008, Uncertainty of measurement – Part 3: Guide to the expression of uncertainty in measurement 210 
(GUM 1995), and ISO/IEC Guide 99:2007, International vocabulary of metrology – Basic and general concepts and 211 
associated terms (VIM). 212 
[SOURCE: IEV 815-17-19] 213 

4 Units 214 

In this standard, the units are the multiples and sub multiples of units of the International 215 
System of Units (SI)1. The following non-SI units are also used: 216 
Time:  years, days, hours (h), minutes (min) 217 

For energy:  electron-volt (eV) (1 eV = 1,602 × 10–19 J) 218 
Note to entry: Definitions of the radiation quantities and dosimetric terms are given in IEC 60050(395). 219 

5 Classification of assemblies 220 

Assemblies are classified according to their status as: 221 

detection assemblies; 222 
measurement assemblies; 223 
complete contamination meters or monitors. 224 

For measurement assemblies and complete contamination meters or monitors, according to 225 
their use as: 226 

transportable assemblies; 227 
handheld and portable assemblies. 228 

For measurement assemblies and complete contamination meters or monitors, according to 229 
their power supplies as: 230 

mains; 231 
primary or secondary batteries. 232 

For detection assemblies and complete contamination meters or monitors, according to the 233 
type of radiation as: 234 

alpha contamination meters or monitors, 235 
beta contamination meters or monitors, 236 
alpha/beta contamination meters or monitors. 237 

238 ——————— 
1 International Bureau of Weights and Measures: The International System of Units (SI), 9th edition 2019. 
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