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PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand
Committee TE-007, Human Exposure to Electromagnetic Fields, to supersede
AS/NZS 2772.2:2011.

This Standard incorporates Amendment No. 1 (September 2018). The changes required by
the Amendment are indicated in the text by a marginal bar and amendment number against
the clause, note, table, figure or part thereof affected.

The objective of the Standard is to specify commonly accepted processes for assessing
compliance with the exposure limits of radiofrequency (RF) safety standards such as
ARPANSA Standard RPS3 and New Zealand Standard NZS 2772.1. It includes
methodologies for reliably assessing human exposures to radiofrequency electromagnetic
fields by measurement or computation, which form part of any compliance assessment.

Significant changes incorporated in this edition include the following:
(a) Calculation, reporting and application of uncertainty in RF exposure assessments.

(b) Guidance on spatial averaging provided along with instrumentation selection and
calibration for new technologies, such as 4G.

(c) A review of the harmonization with other international standards, and new case
studies relating to Wi-Fi and smart meters.

Amendment 1 to this Standard incorporates SAR assessment methods for
radiocommunication base stations.

The term ‘informative’ has been used in this Standard to define the application of the
appendices to which it applies. An ‘informative’ appendix is only for information and
guidance.



3 AS/NZS 2772.2:2016

CONTENTS
Page
FOREWORD ...ttt ettt e ettt e e ettt e e et e e e ettt e e e eabe e e e eanees 5
SECTION 1 SCOPE AND GENERAL
L1 SCOPE ..ttt e ettt e e e e e ettt e e e e e et 6
1.2 REFERENCED DOCUMENTS ...ttt ettt e 7
1.3 DEFINITIONS ... .ottt et ettt et e e s e e s ebeeee s 8
1.4 ACRONYMS AND SYMBOLS ....coitiiiie ettt 16
SECTION 2 SUMMARY OF PROVISIONS
SECTION 3 GENERAL ASSESSMENT PROCESSES
3.1 GENERAL. ..ttt e e e e e ettt e e e e e e e e 19
3.2  ASSESSOR COMPETENCY ...oitiiiiiiiiiiiitiieee ettt e ettt e e e e e 19
3.3 ASSESSMENT PROCESS OVERVIEW ......ccoiiiiiiiiiiiic e 20
3.4 DEFINITION OF ASSESSMENT TASK .....oiiiiiiiiiiiie et 20
3.5 DETERMINATION OF SOURCE AND PHYSICAL ENVIRONMENTAL
CHARACTERISTICS ...ttt ettt 21
3.6 DETERMINATION OF APPLICABLE EXPOSURE LIMITS .....cccooiiiiiiiiiiiiinns 22
3.7 PRELIMINARY ASSESSMENT ...ttt 22
3.8 CHOICE OF ASSESSMENT METHOD (MEASUREMENT
OR COMPUTATION) .ttt ettt ettt e e st e e s eaieeee s 23
3.9 ASSESSMENT BY MEASUREMENT ...ttt 23
3.10 ASSESSMENT BY COMPUTATION ...ccoiitiiiiiiiiieiiiee et 25
3.11 REPORTING OF RESULTS ...ttt ettt e 26
SECTION 4 POST-PROCESSING
4.1 GENERAL ..ot ettt e e s e e 28
4.2 SPATIAL AVERAGING FOR DEMONSTRATING COMPLIANCE...................... 28
4.3 SIMULTANEOUS EXPOSURE TO MULTIPLE FREQUENCY FIELDS............... 29
4.4 EXTRAPOLATION ...ttt ettt ettt e ettt e e et e e e 29
SECTION 5 CALIBRATION AND VALIDATION
5.1 GENERAL. ...ttt e e e e ettt e e e e e e e e 31
5.2  RADIOFREQUENCY TEST INSTRUMENT CALIBRATION
REQUIREMENTS ...ttt ettt e et e e saeeee s 31
5.3 CALIBRATION LABORATORY REQUIREMENTS .....ccocoiiiiiiiiiiiieeeniieeeee 31
5.4 RECOMMENDED INTERVALS OF CALIBRATION.....cccuttiiiiiieiiiieeeeiee e 32
5.5 PERIODIC CHECKING OF INSTRUMENTATION .....cccotiiiiiiiiieeiiiiiiiiiieeee e 32
5.6 VALIDATION OF COMPUTATIONAL TOOLS .......coiiiiiiiiieieeeeiiiieeeee e 32
5.7 CHECKING AND REVERIFICATION OF COMPUTATIONAL TOOLS .............. 33
SECTION 6 UNCERTAINTY ESTIMATION
6.1 REQUIREMENT FOR UNCERTAINTY ANALYSIS ..ot 34
6.2 REPORTING OF ASSESSMENT RESULTS AND UNCERTAINTY
AN ALY SE S ettt e e e e e ettt e e e e e e e sbbtaeeeeaeeas 34
6.3 THE ROLE OF UNCERTAINTY IN COMPLIANCE ASSESSMENTS .................. 34



AS/NZS 2772.2:2016 4

Page
APPENDICES
A RADIOFREQUENCY MEASUREMENT INSTRUMENTATION
AND DESIRABLE PERFORMANCE CHARACTERISTICS ......cccccoeeiiiiiieeee. 36
B FIELD REGIONS ...ttt ettt e 45
C MEASUREMENT ...ttt ettt ettt e et e e eaeeee s 46
D UNCERTAINTY ESTIMATES ...ttt 58
E RADIOFREQUENCY COMPUTATIONAL TOOLS ....oooiiiiiiiiiiiiiieeeeeeiiieeee e, 83
F FACTORS INFLUENCING MEASUREMENT ACCURACY ....ccoovvviiiiniiieceneen. 97
G OTHER HAZARDS AND SAFETY CONSIDERATIONS ......ccoiiiiiiiiiiieeiieen, 101
H EXAMPLE RF MEASUREMENT OF AN RF WELDER........ccoocccviiiiiiiieen, 104
I EXAMPLE MOBILE TELEPHONE BASE STATION ASSESSMENT ................. 107
J EXAMPLE REPORT MAXIMUM EXPOSURES FROM A HOME
WIFFI ROUTER ettt ettt e e e et e e e e e e 120
K EXAMPLE—AMI METER ELECTROMAGNETIC FIELD SURVEY.................. 124
L SAR ASSESSMENT OF RADIOCOMMUNICATION BASE STATIONS............ 134



5 AS/NZS 2772.2:2016

FOREWORD

The reliable evaluation of radiofrequency (RF) electric and magnetic field exposures and
the subsequent assessment of compliance with relevant RF safety exposure standards are
complex and specialized tasks. Users of this Standard should be aware that a full
understanding of its content requires a well-developed knowledge of RF field theory and
practice, and the potential hazards associated with exposure to RF fields. It also requires
knowledge of the limitations of the measurement techniques, instrumentation and
computational methods used.

For safety compliance assessments, the assessor should be aware of the exposure limits set
out in the relevant RF safety standards such as ARPANSA Standard RPS3 or New Zealand
Standard NZS 2772.1, and be in possession of appropriate skills, knowledge and
understanding. Notwithstanding these requirements, this Standard will also be of use to
anyone wishing to better inform themselves in this area.
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Part 2: Principles and methods of measurement and computation—3 kHz to
300 GHz

SECTION 1 SCOPE AND GENERAL

1.1 SCOPE

This Standard specifies requirements for, and provides guidance on, assessing compliance
with the exposure limits of radiofrequency (RF) safety standards such as ARPANSA
Standard RPS3 or New Zealand Standard NZS 2772.1. This includes methodologies for
making an assessment (by measurement or computation) of human exposure to ambient RF
fields and induced body currents in the frequency range of 3 kHz to 300 GHz.

This Standard also sets out processes for calculating the basic restrictions’ quantities (such
as specific absorption rate (SAR) and induced current density) in the relevant standards and
addresses SAR measurement.

This Standard provides appropriate methodologies for measurement techniques and
instrumentation selection, computational techniques and the determination of the
uncertainty of exposure assessments and its use in assessing compliance with applicable
exposure limits.

The assessment methodologies provided in this Standard may be applied for all types of RF
exposure situations including exposure to—

(a) leakage fields;
(b) radiated fields; and

(c) reactive fields.

NOTE: Leakage fields generally imply unintentional leakage of energy, whereas radiated fields
are considered primarily to be intentionally radiated RF fields. Reactive fields are present in the
immediate vicinity of all sources or re-radiating objects.

This Standard is applicable to the compliance assessment of RF exposures from most kinds
of RF sources including—

(i)  broadcast installations;

(ii) radiocommunication base stations and facilities;

(iii) radar installations;

(iv) medical applications such as diathermy machines;

(v) industrial applications, including RF welders, heaters and induction heaters;
(vi) wireless charging devices; and

(vii) scientific applications.

Advice and examples describing approaches to the assessment of reference level/basic
restriction quantities are presented in Appendices H through to L.

COPYRIGHT
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