
Standard Recommendation
S.R. CEN/TR 16061:2010

No copying without NSAI permission except as permitted by copyright law.©  NSAI  2010

Gas meters - Smart Gas Meters

This is a free page sample. Access the full version online.



91.140.40

21 October, 2010

S.R. CEN/TR 16061:2010

CEN/TR 16061:2010

This document was published
under the authority of the NSAI
and comes into effect on:

1 Swift Square,
Northwood, Santry
Dublin 9

T +353 1 807 3800
F +353 1 807 3838
E  standards@nsai.ie

Údarás um Chaighdeáin Náisiúnta na hÉireann

W

ICS number:

6 October, 2010

T  +353 1 857 6730
F  +353 1 857 6729
W  standards.ie

The National Standards Authority of Ireland (NSAI) produces the following categories of formal
documents:

I.S. xxx:              Irish Standard – national specification based on the consensus of an expert panel and
subject to public consultation.

S.R. xxx:            Standard Recommendation - recommendation based on the consensus of an expert
panel and subject to public consultation.

SWiFT xxx:        A rapidly developed recommendatory document based on the consensus of the
participants of an NSAI workshop.

This is a free page sample. Access the full version online.



 

 

 
TECHNICAL REPORT 

RAPPORT TECHNIQUE 

TECHNISCHER BERICHT 

 
 CEN/TR 16061 
  

 
 October 2010 

ICS 91.140.40 

English Version 

 Gas meters - Smart Gas Meters  

Compteurs de gaz - Compteurs de gaz intelligents  Gaszähler - Intelligente Gaszähler (Smart Gas Meters) 
 
 
This Technical Report was approved by CEN on 19 July 2010. It has been drawn up by the Technical Committee CEN/TC 237. 
 
CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, 
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, 
Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland and United Kingdom. 
 
 
 

 
EUROPEAN COMMITTEE FOR STANDARDIZATION  
C O M I T É  E U R O P É E N  D E  N O R M A LI S A T I O N 
EUR OP ÄIS C HES  KOM ITEE FÜR  NOR M UNG 
 

 

Management Centre:  Avenue Marnix 17,  B-1000 Brussels 

© 2010 CEN All rights of exploitation in any form and by any means reserved 
worldwide for CEN national Members. 

Ref. No. CEN/TR 16061:2010: E

S.R. CEN/TR 16061:2010
This is a free page sample. Access the full version online.



CEN/TR 16061:2010 (E) 

2 

Contents Page 

Foreword ..............................................................................................................................................................4

1 Scope ......................................................................................................................................................5

2 Definitions, glossary .............................................................................................................................5
2.1 Glossary ..................................................................................................................................................5
2.2 Numerical list of standards ...................................................................................................................6

3 What is a Smart Meter? .........................................................................................................................8
3.1 General ....................................................................................................................................................8
3.2 Basic meter .............................................................................................................................................9
3.3 Basic meter with output of pulses or data ..........................................................................................9
3.3.1 General ....................................................................................................................................................9
3.3.2 Pulse output ...........................................................................................................................................9
3.3.3 Data output .............................................................................................................................................9
3.4 AMR meter ........................................................................................................................................... 10
3.5 Prepayment meter............................................................................................................................... 10
3.6 Smart meters ....................................................................................................................................... 10

4 Smart metering system – The smart meter in its context............................................................... 11

5 Basic recommendations – Apply to all Smart Gas Meters ............................................................. 12
5.1 General ................................................................................................................................................. 12
5.2 Metrology ............................................................................................................................................. 12
5.3 Safety recommendations ................................................................................................................... 12
5.3.1 Gas containment ................................................................................................................................. 12
5.3.2 Pressure absorption ........................................................................................................................... 12
5.3.3 Explosive atmospheres and electrical considerations ................................................................... 12
5.4 Environmental recommendations, EMC, vibration, temperature and humidity ........................... 13
5.5 Battery management .......................................................................................................................... 13
5.5.1 General ................................................................................................................................................. 13
5.5.2 Single battery ...................................................................................................................................... 13
5.5.3 Multiple batteries ................................................................................................................................ 13
5.5.4 Implications of add-on devices (e.g. for communications) for batteries installed in meters ..... 14
5.5.5 Battery compartment .......................................................................................................................... 14
5.6 Battery powered electronic indexes ................................................................................................. 14
5.6.1 General ................................................................................................................................................. 14
5.6.2 Recommendations .............................................................................................................................. 15

6 Additional Functions .......................................................................................................................... 17
6.1 General ................................................................................................................................................. 17
6.2 Pulse output ........................................................................................................................................ 17
6.3 Data recommendations ...................................................................................................................... 18
6.3.1 General ................................................................................................................................................. 18
6.3.2 Volume/mass ....................................................................................................................................... 18
6.3.3 Time ...................................................................................................................................................... 19
6.3.4 Temperature ........................................................................................................................................ 21
6.3.5 Pressure ............................................................................................................................................... 21
6.3.6 Compressibility factor, Z .................................................................................................................... 21
6.3.7 Calorific Value ..................................................................................................................................... 21
6.3.8 Logging ................................................................................................................................................ 21
6.4 Firmware upgrade ............................................................................................................................... 22
6.5 Energy calculation within the meter ................................................................................................. 22
6.5.1 General ................................................................................................................................................. 22
6.5.2 Calculation of energy as an approximation for the invoice ........................................................... 22

S.R. CEN/TR 16061:2010
This is a free page sample. Access the full version online.



CEN/TR 16061:2010 (E) 

3 

6.5.3 Calculation of energy as part of the invoicing process .................................................................. 23
6.5.4 Meters that record in volume units .................................................................................................... 23
6.5.5 Meters that record in mass units ....................................................................................................... 23
6.6 Tariff Operations .................................................................................................................................. 23
6.7 Display/human interface ..................................................................................................................... 24
6.8 Communications ................................................................................................................................. 24
6.8.1 To devices in home ............................................................................................................................. 24
6.8.2 To host systems .................................................................................................................................. 25
6.9 Valve ..................................................................................................................................................... 25
6.9.1 General ................................................................................................................................................. 25
6.9.2 Valve design recommendations ........................................................................................................ 25
6.10 Fraud prevention ................................................................................................................................. 26

Annex A (informative)  Regulatory & Legislative framework ........................................................................ 27
A.1 European Directives ............................................................................................................................ 27
A.2 Measuring Instruments Directive, 2004/22/EC ("MID") .................................................................... 27
A.3 Energy End-Use Efficiency and Energy Services Directive, 2006/32/EC ("ESCO") ..................... 28
A.4 "AtEx" Directives ................................................................................................................................. 28
A.5 Battery Directive .................................................................................................................................. 29
A.6 National projects across Europe ....................................................................................................... 29

Annex B (informative)  Further Work ............................................................................................................... 30
B.1 Further work in this document ........................................................................................................... 30
B.2 Actions that other organisations may wish to consider ................................................................. 30

Annex C (informative)  Tests – Recommended type test plan ...................................................................... 31
C.1 List of tests .......................................................................................................................................... 31
C.2 Endurance test ..................................................................................................................................... 31
C.3 Environmental Tests ........................................................................................................................... 32
C.4 Toluene/iso-octane test ...................................................................................................................... 32
C.4.1 General ................................................................................................................................................. 32
C.4.2 Test 1 .................................................................................................................................................... 32
C.4.3 Test 2 .................................................................................................................................................... 32
C.4.4 Example of a typical apparatus .......................................................................................................... 32
C.4.5 Procedure ............................................................................................................................................. 33
C.4.6 Preparation of a 3 % by volume of a 30 % toluene/70 % iso-octane mixture with nitrogen ........ 33
C.4.7 Calculation ........................................................................................................................................... 33
C.5 Water vapour test ................................................................................................................................ 34
C.6 Ageing test ........................................................................................................................................... 36
C.7 Basic performance test procedure .................................................................................................... 36

Bibliography ...................................................................................................................................................... 38
 

 

S.R. CEN/TR 16061:2010
This is a free page sample. Access the full version online.



CEN/TR 16061:2010 (E) 

4 

Foreword 

This document (CEN/TR 16061:2010) has been prepared by Technical Committee CEN/TC 237 "Gas 
meters", the secretariat of which is held by BSI. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights. 

This document is intended to be a precursor to a formal standard for Gas Meters that provide some additional 
functions beyond that required under the Measuring Instruments Directive (MID). It is noted that other CEN 
and CENELEC Technical Committees are active in the areas of metering communications – most relevant 
being CEN/TC 294 "Communication systems for meters and remote reading of meters", which covers 
automatic reading of Gas Meters in great detail. The functions described are mainly for use on Residential 
Utility meters, but may be equally applicable to meters used for commercial and industrial applications. A 
number of the requirements may be applicable to "add-on" devices to Gas Meters. However, it is outside the 
scope of the TC to standardise beyond Gas Metering devices. 
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