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*x2 [ERENE (International Recommendations) —&

e * & FATH | TCISC

R7 Il EEPRRFEREN U T AR REYAIRET 1979 18/2
Clinical thermometers, mercury-in-glass with maximum device

R14 ICUMSA [EFHEES B RS DU TR 1995 17/2
Polarimetric saccharimeters graduated in accordance with the
ICUMSA International Sugar Scale

R15 B0 100 U > MVEIEEOFHER 1974 9/4
Instruments for measuring the hectolitre mass of cereals

R161 P AR E 2002 181
Mechanical non-invasive sphygmomanometers

R 162 FEREEABhIEE 2002 18/1
Non-invasive automated sphygmomanometers

R18 MR IR 1989 11/3
Visual disappearing filament pyrometers

R21 B RS — FHEEIRESREE, RBE R OSRER 2007 7/4
Taximeters. Metrological and technical requirements, test procedures
and test report format

R 22 BT 1 = — L TR | 3 1975 9/4
International alcoholometric tables

R 23 EENE & A YIS 5T 1975 10
Tire pressure gauges for motor vehicles

R 24 MEE A — MUVEEER 1975 71
Standard one metre bar for verification officers

R 26 E=-9iEREE ber 1978 18/5
Medical syringes

R34 FHEARORE RSk 1979 3
Accuracy classes of measuring instruments

R 351 —IREEHIOT D OR S OFEES H 1S | FHEHIEOREE 2007 71
Material measures of length for general use. Part 1: Metrological and
technical requirements

R 40 BOEE M BB S A 2By | 1981 8
Standard graduated pipettes for verification officers

R 41 MEE A2 Ly b 1981 8
Standard burettes for verification officers

R 42 WOEE IR 1981 3
Metal stamps for verification officers

R43 WOETE T AR & 77 ABEHET F 2 1981 8
Standard graduated glass flasks for verification officers

R44 T3 VREEEIC O O IRER, B R OVRER 1985 9/4
Alcoholometers and alcohol hydrometers and thermometers for use in
alcoholometry

R 47 KO X 5 &30 I S 4 1979 93
Standard weights for testing of high capacity weighing machines

R48 TSHEEREER S o 7 AT o ) IR AEYERER 2004 11/3

Tungsten ribbon lamps for the calibration of radiation thermometers
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R 491

IHRKHAKE A —Z — B 1HD : GrEBdirEsRk
Water meters for the metering of cold potable water and hot water.
Part 1: Metrological and technical requirements

2006

8/5

R 49-2

R A —% — 55235 - 315
Water meters for the metering of cold potable water and hot water.
Part 2: Test methods

2006

8/5

R49-3

IRKHAGE A —% — 55 3« SR EOHEK
Water meters for the metering of cold potable water and hot water.
Part 3: Test report format

2006

8/5

R50-1

AR BB EREE (VL by oY) 1S BRIk

- 3R
)

Continuous totalizing automatic weighing instruments  (belt

weighers) . Part 1: Metrological and technical requirements - Tests

1997

9/2

R 50-2

AR B BRI EREE (VL Ry =Y—) 2 RBREEEOR

Continuous totalizing automatic weighing instruments  (belt
weighers) . Part 2 : Test report format

1997

9/2

R51-1

BHEMIEAGTELSE 5 180« FHEEEREE - R
Automatic catchweighing instruments. Part 1: Metrological and
technical requirements - Tests

2006

9/2

R51-2

HEHEAG I EREE 5 28 SBetE O
Automatic catchweighing instruments. Part 2: Test report format

2006

9/2

R52

AR — R R ESR S

Hexagonal weights - Metrological and technical requirements

2004

9/3

R53

FEDDBREAL T 5 W R -7 R - RIE A
Metrological characteristics of elastic sensing elements used for
measurement of pressure. Determination methods

1982

10/2

R 54

JKIEIED pH B %
pH scale for aqueous solutions

1981

17/3

R55

HEEHA E— R A= — Bt KA—2 kOrm ) 2ar757 .
BRE

Speedometers, mechanical odometers and chronotachographs for
motor vehicles. Metrological regulations

At

1981

714

R 56

TR & PSS IR
Standard solutions reproducing the conductivity of electrolytes

1981

17/4

R 58

bRt

Sound level meters

1998

13

R 59

B ONINERE - DK 535

Moisture meters for cereal grains and oilseeds

1984

171

R 60

1— R ORERE
Metrological regulation for load cells

2000

R61-1

HENFEREEEE 5 130 SRRk g - AR
Automatic gravimetric filling instruments. Part 1 : Metrological and
technical requirements — Tests

2004

9/2

R61-2

AEEESEE 5200 | AR ORGC

Automatic gravimetric filling instruments. Part 2: Test report format

2004

9/2
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R 63

MRS

Petroleum measurement tables

1994

R65

HAip BRSO TR RIS AT 2

Force measuring system of uniaxial material testing machines

2006

10/4

R 66

RSHER
Length measuring instruments

1985

n

R 68

EEREVORIETIE

Calibration method for conductivity cells

1985

17/4

R 69

BREECAE AT 7 AAEREEER T« BoE A
Glass capillary viscometers for the measurement of kinematic viscosity.
Verification method

1985

17/5

R71

TEERPTERY v 7 - SR
Fixed storage tanks. General requirements

2008

8/1

R75-1

FEEANERE 55 180« —RBREIH
Heat meters. Part 1: General requirements

2002

1

R 752

FEREMEEE 2 250 AAURGER R
Heat meters. Part 2: Type approval tests

2002

11

R175-3

FEAEEGETT 26 340 - SRt E O
Heat meters. Part 3- Test Report Format

2006

11

R76-1

IEEENTNY B LD FHEETEDR S - BR
Non-automatic weighing instruments. Part 1: Metrological and
technical requirements — Tests

2006

I

R 76-2

IEEENINY B2 - SRR EORS
Nonautomatic weighing instruments. Part 2 : Test report format

2007

I

R 78

ARIEROVE R E v =2 52 7'V
Westergren tubes for measurement of erythrocyte sedimentation rate

1989
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R79

BEERET 7~V SR A S
Labeling requirements for prepackaged products

1997

R80-1

g ym—Y— F1HE  FrEEEEREE
Road and rail tankers with level gauging.Part 1: Metrological and
technical requirements

2009

8/1

R 81

RIRIE A AR & RS 2T A

Dynamic measuring devices and systems for cryogenic liquids

1998

8/6

R81-D

(ARG EFHEY AT & (HEED : BEEORK
Dynamic measuring devices and systems for cryogenic liquids - Annex
D: Test report format

2006
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R 82

B I R OR B ET G RE DT DD H A Y 0~ N5 7 VAT Iy
Gas chromatographic systems for the measuring pollution from
pesticides and other toxic substances

2006

16/3

R83

K DOEHEEIE TR A v~ w757 ERGWRI DY AT I
Gas chromatograph/mass spectrometer systems for the analysis of
organic pollutants in water

2006

16/2

R 84

B, $iI= v 7 /VRBURERT (TEKRUREEM)
Platinum, copper, and nickel resistance thermometers (for industrial
and commercial use)

2003

111
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R 85-1&2

TEERRTIE S 7 OWEHEE N BBRKImEE 55 180« FHEEEsREgiE,
55230 FHEE LK O ERERAA

Automatic level gauges for measuring the level of liquid in stationary
storage tanks. Part 1: Metrological and technical requirements. Part 2:
Metrological control and tests

2008

8/1

R85-3

TEETMRTIE S 7 OEEHE N BBkmat 55 350  RAGHhoHEERR
"

Automatic level gauges for measuring the level of liquid in stationary
storage tanks. Part 3: Report Format for type evaluation

2008

8/1

R 87

EIIERE S D IEM &
Quantity of product in prepackages

2004

RB71EiR

BEEREROIEE  IFRR
Erratum (2008.06.16) to R87(Edition2004)Quantity of product in
prepackages

2008

R 88

RO IR B Rt

Integrating-averaging sound level meters

1998

13

R 89

IRt — R R E—BE DT8O D I5TE L 4EE
Electroencephalographs - Metrological characteristics - Methods and
equipment for verification

1990

18/4

R90

DR —FHERRE—RRE DT DDk L E
Electrocardiographs - Metrological characteristics - Methods and
equipment for verification

1990

18/4

R91

H BB DR ERIE ] L — 7 — L&

Radar equipment for the measurement of the speed of vehicles

1990

714

R 92

ARG —ROE 1A L A4S . —HUE
Wood-moisture meters - Verification methods and equipment: general
provisions

1989

171

R 93

L RA—H

Focimeters

1999

14

R95

H T — L LRI
Ships' tanks - General requirements

1990

8/1

R97

SUERT

Barometers

1990

10/3

R 98

TR PR

High-precision line measures of length

1991

n

R 99-1&2

HEVEPET AORESS 5 1E0 « FHEir bk, 528 FHEE K
Instruments for measuring vehicle exhaust emissions. Part 1:
Metrological and technical requirements. Part 2: Metrological controls
and performance tests

2008

16/1

R99-3

HEVEHET ADOMIER: 55 3 &6 « s EHR
Instruments for measuring vehicle exhaust emissions. Part 3: Report
Format

2008
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R 100

KD R ETRE I T 7
Atomic absorption spectrometers for measuring metal pollutants in
water

1991

16/2
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R 100

KR G R T PR PR
Atomic absorption spectrometers for measuring metal pollutants in
water

1991

16/2

R 101

WP ER A L DA O HFEE R B255 MG (FEEes)
Indicating and recording pressure gauges, vacuum gauges and
pressure-vacuum gauges with elastic sensing elements (ordinary
instruments)

1991

10/2

R 102

BERER (TEHEA 2 5T0)
Sound calibrators (including Annex A)

1992

13

R102-B&
C

BERES—TEE B XU C: AGHT 0O 72 5O ORRERI 715 K O &
= ==V

Sound calibrators - Annexes B and C: Test methods for pattern
evaluation and test report format

1995

13

R 103

MRS DIRENSE RE S

Measuring instrumentation for human response to vibration

1992

13

R 104

Mgt —T 4 A A4 ((HEEA~E 251
Pure-tone audiometers (including Annexes A to E)

1993

13

R 104-F

MEA—T 4 A A—4 [HEETF  BmEERR
Pure-tone audiometers - Annex F: Test report format

1997

13

R 105

BN OERREEEIEEE (PEEAKU'B 251
Direct mass flow measuring systems for quantities of liquids
(including Annexes A and B)

1993

8/4

R105-C

AR OEREESELLE  (EE C : s EOH
Direct mass flow measuring systems for quantities of liquids - Annex C:
Test report format

1995

8/4

R 106-1

HEVEHH 55180 FHEEITEEREE - R
Automatic rail-weighbridges. Part 1 : Metrological and technical
requirements - Tests

1997

9/2

R 106-2

HEVEHRE 528 - SRS
Automatic rail-weighbridges. Part 2 : Test report format

1997

9/2

R107-1

At AR R H BRI (RN > v—) 8 1D SRR ER RS
- 7R

Discontinuous totalizing automatic weighing instruments  (totalizing

hopper weighers) . Part 1 : Metrological and technical requirements -

Tests

2007

9/2

R 107-2

AR R ER (RN =) B 280 i FHORRK
Discontinuous totalizing automatic weighing instruments ~ (totalizing
hopper weighers) . Part 2 : Test report format

2007

9/2

R 108

R OBE e R

Refractometers for the measurement of the sugar content of fruit juices

1993

17/2

R 109

WEZER AT L DRI ONEZSE T (R
Pressure gauges and vacuum gauges with elastic sensing elements
(standard instruments)

1993

10/2

R 110

HPPRESE

Pressure balances

1994

10/1
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R1111

FEREEERL Ery Eo. Fi, Fo, My, Mia, Mo, Mos XONMs D434 55 1356 -

AR R

Weights of classes E1, E2, F1, F2, M1, M1-2, M2, M2-3 and M3 Part 1:

Metrological and technical requirements

2004

9/3

R111-2

FEREESR Ery Eo. Fio Foo M1, Mg, Ma, Mos L ONMs D438 55 2 %6 -

AR OB
Weights of classes E1, E2, F1, F2, M1, M1-2, M2, M2-3 and M3 Part
2: Test report format

2004

9/3

R 112

R AN O EYERE R stReikiA s v~ 75 7
High performance liquid chromatographs for measurement of
pesticides and other toxic substances

1994

16/3

R 113

AER G EOBGAEAT A 7 o~ N 757
Portable gas chromatographs for field measurements of hazardous
chemical pollutants

1994

16/4

R114

HEHE FHEE AIRET
Clinical electrical thermometers for continuous measurement

1995

18/2

R 115

iR PR NIRRT

Clinical electrical thermometers with maximum device

1995

18/2

R 116

IR OB RHISEINE RS & 7T A~=Fotot et
Inductively coupled plasma atomic emission spectrometers for the
measurement of metal pollutants in water

2006

16/2

R1171

KU DTS HEIR RS AT L 55 1 5B « R EsR e
Dynamic measuring systems for liquids other than water. Part 1:
Metrological and technical requirements

2007

8/3

R 118

H B E e 2 — & — DORIEGEEERTIA M O R E E ORREC
Testing procedures and test report format for pattern examination of
fuel dispensers for motor vehicles

1995

8/3

R 119

IKUSADHEA RS AT KW RO T DO RLHEAFEE
Pipe provers for testing of measuring systems for liquids other than
water

1996

R 120

IR OWARIERAE S o 7 DMRER UG TS AT LORERTT1E
Standard capacity measures for testing measuring systems or liquids
other than water

1996

R 122

AT 4 A A—H

Equipment for speech audiometry

1996

13

R122-C

FEEA—T 4 A A—S fHEE C RS EOR
Equipment for speech audiometry - Annex C: Test report format

1999

13

R 123

AETCHR GG Y E OBUGRE I R OO X o prisE
Portable and transportable X-ray fluorescence spectrometers for field
measurement of hazardous elemental pollutants

1997

16/4

R124

5 E DIOREIE R ESET
Refractometers for the measurement of the sugar content of grape
musts

1997

17/2

R 125

G2 PORINEEFHES AT L

Measuring systems for the mass of liquids in tanks

1998

82

R 126

AUV
Evidential breath analyzers

1998

17/7
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R 127

MR OSSO TN NS T A7 a7 7 4 )V M
FHAIS AT

Radiochromic film dosimetry system for ionizing radiation processing
of materials and products

1999

15

R 128

MR
Ergometers for foot crank work

2000

18

R 129

IDZIRTTIHEL AT I
Multi-dimensional measuring instruments

2000

715

R 130

F I 2 =T RN H T H—T R KT 4 )L —
Octave-band and one-third-octave-band filters

2001

13

R131

FEBER OSSO BRI TALER Z V% PMMA #REGFH AT A
Polymethylmethacrylate (PMMA) dosimetry systems for ionizing
radiation processing of materials and products

2001

15

R 132

MR OSSO TS W5 7 7 = EPR #Es e AT A
Alanine EPR dosimetry systems for ionizing radiation processing of
materials and products

2001

15

R 133

775 A BRI

Liquid-in-glass thermometers

2002

11/2

R 134-1

AT AEHL L OVl B oD B EG RS 25 150 - FHERdNELREIE - R
Automatic instruments for weighing road vehicles in motion and
axle-load measuring. Part 1: Metrological and technical

requirements - Tests

2006

9/2

R 134-2

AATHEEH L O EO HEF TR 55 2 58 A EORGK
Automatic instruments for weighing road vehicles in motion. Total
vehicle weighing. Part 2: Test Report Format

2009

9/2

R 135

RGO T

Spectrophotometers for medical laboratories

2004

18/5

R 136-1

ET

Instruments for measuring the areas of leathers

2004

713

R 136-2

BOaifgRT 26 230 - s Eoset
Instruments for measuring the areas of leathers. Part 2: Test Report
Format

2006

713

R 1371

TAA—=L— HF1ER  MHE
Gas Meters. Part 1: Requirements

2006

R 138

PAHRS WA S RFEA 2

Vessels for commercial transactions

2007

R138 &1E

PG VA S D kiR E: (IEIESREH 2009)

2009

R 139

B B G AREFOFHE S AT A

Compressed gaseous fuel measuring systems for vehicles

2007

8/7

R 140

T ASRELE Y AT 4
Measuring systems for gaseous fuel

2007

8/7

R141

ENEGEEE O FHEARREORIE & O%RE TIE
Procedure for calibration and verification of the main characteristics of
thermographic instruments

2008

11/3

R142

AERUEITR | BUEOTIELROFE

Automated refractometers: Methods and means of verification

2008

17/2

R143

TE A R A E R
Instruments for the continuous measurement of SO: in stationary
source emissions

2009

16/1
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D1

RHEIEDEE

Elements for a Law on Metrology

2004

D2

IEER HRHAL
Legal units of measurement

2007

D3

R RO RS

Legal qualification of measuring instruments

1979

D5

FHERROPERXAHIE D72 DD JEHI
Principles for the establishment of hierarchy schemes for
measuring instruments

1982

D8

FEVERR ORI, AGE, L OVE BB 2 5H
Measurement standards. Choice, recognition, use, conservation
and documentation

2004

D9

RO

Principles of metrological supervision

2004

312

D10
ILAC-G24

BRI CHW B D FHEEEE O FBOEHIRE DT O OFEE
Guidelines for the determination of recalibration intervals of
measuring equipment used in testing laboratories

2007

D1l

LA RO TSRS H

General requirements for electronic measuring instruments

2004

D12

WEXGE RO

Fields of use of measuring instruments subject to verification

1986

3/2

D13

At A AR M O E O AGRIZ BT 5 2 [EM U3 E e D
Yt oYAs i=ran

Guidelines for bi- or multilateral arrangements on the recognition
of: test results - pattern approvals — verifications

1986

31

D14

IEERTENEEE O, BRAUSIT v 7T I

Training and qualification of legal metrology personnel

2004

D16

SR BRI

Principles of assurance of metrological control

1986

3/2

D17

TRARDREEERERR O RS
Hierarchy scheme for instruments measuring the viscosity of
liquids

1987

17/5

D18

ESEER AT L 2 3 HEAE B T2 D OREAHEAE E fE FH D—fik
JE

The use of certified reference materials in fields covered by
metrological control exercised by national services of legal
metrology. Basic principles

2002

3/3

D19

TUAGERA & AURER

Pattern evaluation and pattern approval

1988

31

D20

RHERRDL) « PfthiE K OFIHE
Initial and subsequent verification of measuring instruments and
processes

1988

3/1

D21

TSR R Rt O IED 7280 2 YAEAERREAIE SRR
Secondary standard dosimetry laboratories for the calibration of
dosimeters used in radiotherapy

1990

18/3
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D22

AEBEIE X0 AT 5 2R E OFHIO 7= O DT HIIE
N S RPAY vy

Guide to portable instruments for assessing airborne pollutants
arising from hazardous wastes

1991

16/4

D23

RUE AR OF HEE PO
Principles for metrological control of equipment used for
verification

1993

D24

AR
Total radiation pyrometers

1996

11/3

D25

EROFEEEEI VDR A — & —
Vortex meters used in measuring systems for fluids

1996

D 26

T AR A P v- HEIE Y b

Glass delivery measures - Automatic pipettes

1999

D27

BUEREROMEEI Y AT L ETEH LT 2O 0IEIRE
Initial verification of measuring instruments using the
manufacturer's quality management system

2001

D 28

2 COEROAERICEET 2 e (R33 DUGE]T)
Conventional value of the result of weighing in air (Revision of R
33)

2004

9/3

D29

ISOMEC 7 K65 %3 RstatbBil il 570004 KA
Ve

Guide for the application of ISO/IEC Guide 65 to assessment of
measuring instrument certification bodies in legal metrology

2008

3/5

D30

ISOMEC 17025 % 55ER HEl 2B 2B DRl i 32 72
DA RTA

Guide for the application of ISO/IEC 17025 to the assessment of
Testing Laboratories involved in legal metrology

2008

3/5

D31

V7 b =7 THIf SN D E RS0 —RELREIH
General requirements for software controlled measuring
instruments

2008

3/5
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[Second Committee Draft R 50-1 :

Continuous Totalising weighing instruments - Part 1 Metrological and test requirements |

Page Document
Member Comments
number clause
10 T.2.13 Note:...,weighing unit,...
\’

Note:...,weighing module,...

(Reason)

To be consistent with Figure 1.

11 T.2.14.1 Programs, data, type specific and device specific parameters that belong to the
measuring instrument or device, and define or fulfil functions which are
subject to legal control.

\’
Part of all software modules of a measuring instrument, electronic device, or
sub-assembly that is
legally relevant.
(Reason)
To be consistent with D31(3.1.31).

11 T.2.14.2 Parameter of a measuring instrument or a module subject to legal control. The

following types of legally relevant parameters can be distinguished:
type-specific parameter and device-specific parameter.
{
Parameter of a measuring instrument, electronic device, or a sub-assembly
subject to legal control.
The following types of legally relevant parameters can be distinguished:
type-specific parameters and
device-specific parameters.
(Reason)
To be consistent with D31(3.1.30).
12 T.2.14.3 Legally relevant parameter with a value that depends on the type of instrument

only. They are fixed at type approval of the instrument.
A
Legally relevant parameter with a value that depends on the type of instrument
only. Type-specific
parameters are part of the legally relevant software.
(Reason)
To be consistent with D31(3.1.53).




Page

number

Document

clause

Member Comments

12

T.2.14.4

Legally relevant parameter with a value that depends on the individual
instrument. Device specific parameters comprise calibration parameters (e.g.
span adjustments or other adjustments or corrections) and configuration
parameters (e.g. maximum capacity, minimum capacity, units of
measurement, etc.). They are adjustable or selectable only in a special
operational mode of the instrument. Device specific parameters may be
classified as those that should be secured (unalterable) and those that may be
accessed (settable) by an authorized person.

\
Legally relevant parameter with a value that depends on the individual
instrument. Device-specific
parameters comprise adjustment parameters (e.g. span adjustment or other
adjustments or corrections)
and configuration parameters (e.g. maximum value, minimum value, units of
measurement, etc.).
(Reason)
To be consistent with D31(3.1.13).

12

T.2.14.5

Sequence of readable characters of software, and that is linked to the software
(e.g. version number, checksum).

\
Sequence of readable characters (e.g. version number, checksum) that is
inextricably linked to the
software or software module under consideration. It can be checked on an
instrument whilst in use.
(Reason)
To be consistent with D31(3.1.42).

12

T.2.14.6

Software in measuring devices may be divided into a legally relevant part and
a legally irrelevant part, where these parts communicate via a clearly defined
interface.

\
Software in measuring instruments/electronic devices/sub-assemblies can be
divided into a legally
relevant part and a legally non-relevant part. These parts communicate via a
software interface.
(Reason)
To be consistent with D31(3.1.46).




Page

number

Document

clause

Member Comments

12

T.2.15

Storage device used for keeping measurement data ready after completion of
the measurement for later legally relevant purposes.
\

Storage used for keeping measurement data ready after completion of the
measurement for later
legally relevant purposes (e.g. the conclusion of a commercial transaction).

(Reason)
To be consistent with D31(3.1.48).

12

T.2.16.1

Interface that enables information to be passed between a human user and the
instrument or its hardware or software components, as, e.g. switch, keyboard,
mouse, display, monitor, printer, touch-screen.

\
Interface that enables information to be interchanged between a human and
the measuring instrument
or its hardware or software components, e.g. switches, keyboard, mouse,
display, monitor, printer,
touch-screen, software window on a screen including the software that
generates it.

(Reason)

To be consistent with D31(3.1.55).

23

2.6
Footnote

282 — 2842
0.07of Qmax* — 0.07% of Qmax *
(Reason)

Error in writing should be corrected.

26

2854

2854 — 2853
(Reason)

Error in writing should be corrected.

27

294

szin - Zmin
(Reason)

Error in writing should be corrected.

63

AS554

2583and2.8.55 — 25.83and2.8.5.4
(Reason)

Error in writing should be corrected.
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(8 Zofh

SFPISNTIE. 29 H @ OIML MBI 23 ¢, CIML ZE R £ v OIML G = o7,




B TAZ A RORFE 3 AT, £ L TOIML H5ENRA—A b 7O Arnold Leitner X
253,

42 FI6ET OTAFEEEENETIA—TL (APLMF) =E#HkRE
(1) APLMF JE@Eh O3
TUT RKVHEER R 4 —7 5 (APLMF) X APEC 4% FOBFAZ SRS (SRB) @12
& LT 1994 FF L0 EBRfE <A, AlEN 16 BIRIZ Y722, BARMIZIE APEC ##%55HE A /N
—ERE Th 573, EDIEEN A = TR E 2 Fr< & TR REOKETH 5,
HENE A A L —ENOF HEEFLONA D ERRE 5 OBEEEC 72 5 720 BRI IE RSO O
BEEIINDH L THY | IEBORRNIEEFCE ) fiH2 S &R ORG-S OREIZ BT
2 BAHHEC R PE R Hiltiz HH 72 LSO LNV EFIZONWT DT —7 v a v T OB ETh 5,
AEFRIZBNT, ZNODOIEBNOHE & EHED Ham S AL, A/ N—DHED S LIS &
ND, BENIZ A DF = ~A ThES NI,
AEIOEFETOWE - PGhDOER b DI,
- AEESEE LT 2010 4EVREHETTC APEC O TILF BS54 5 2 L W T -,
- BARHE, U—2 3 v T OWE L REFEROFHRED AR S,
- Hidsk MAA 0> FTREMED MG S 4172,
TR T O TICBOTL, REROK OB A HHE DB E R H 5,
« EEN XA F D Victoria THE S5,
(2) Bfretfes
1) BRfEIR - 20094E11 H 3 H (k) ~5H (K)
2) BAESHT : XA FEF = ~ATH
3 & I FHFIN, BFE AR TT HE, F A PRV BA, #E, v L—u 7
Za—U—=F R, T4 Vo VUHR—L, B ZA, USA, N4
AARDODOBNEITLL T D A4 Th o7,
LI AESE RS FHEATEEE TTE P
K ¥ EEBINRSATEET s HEEE, i APLMF &5
RE R EERAREGHIZEAT IEEHREHIRRHR
A B EEHANRAIIIIT ERRE RS R R WG
4) 1E¥ZES WG) #BFENE
LIFOBVEEEREBS (WG) TSRS & OSRIE R Oifam 217> 72,
WHEWG ZIN) | ARG WG (ma—2—F5 0 F) | a—F 4 VT 4 FHEHR WG (7
%) . MRA-WG (USA) | AR WG (B15) | EEyRHEHE WG (BA) | &
BEEHEWG (H[FH)
ZO—RTAHONE, V—2 v a vy TORRMEFRER HoTs, LIFOWHE TER &5, % WG



THEDWER BT,

- RIS« JRPEWZA - RRPERHICRE T A U —2 23 v (2009 £ 9 H 23-25 H)

- HEEGHEERO T —2 > = 7 (2009 4E 6 H 23-26 H)

- CLAEPHELFHREOTAAE (2009 47 H 6-10 H)

- E )R OEIRIHE (2009 4 8 A 10-13 H)

« HARA—H OHEARHE (2010 4F 3 A F TIZBfE T7E)

SAEFELT, LA O % 45,

- EEGERE REEA—%) OHAHE

- B EIID Y OEAfTHE

CEESRY T MU =TICET AV v a v

T TR T, BREROKOEFHI I 2 BT OTEED &,
5) ARtk F A

- & WG £ L0 ENENOIEEIE & RO A2 #E L, &GRS,

- ATRCRGR R USRI T RDSGR ST,

* MRA-WG [ZBWTHEDOERAIGORVE VD RO, MAA IZRT 280EET—42 O
ST AUTKT 2 SR AN D HiR < Bk S, APLMF il 375 2 L AMBER S
D3, R, HERHIMT ORI FLL LT WG ORRFIZRIEE Sz, i b, @250 OIML
Bk R79 O K (FFE), OIMLIQ ~—2 D%l (Birch) % APLMF ke 7 288034 S
MRS, [FERIGEER BN X 0 A% ORBRIZE: & Shi-,

- PuiR)vesikaim CCHIR L,

SRAEDH 17 [8] APLMF 2551474 O Victoria (2330 C OIML OVGHIZBET 2 = L3 E
Folz, WxBEIOEME L CEENTEZZET T,



E5E BIEERERVENGTEEMRIBE
5.1 OIMLRI117 TKLSNDRARGEEE] FICHET 2 BNAETHER

5.1.1 REME

(1) READ

2007 412 R117-1 KLISMOURAAGHEEEE 55 1 &0« SHEEIE R OB E: ) 23817
NTWD OO, EH OB 1995 4EICFE T S 172 R118 [ BB EEREHH A — & —
DOFRIFAGRRRBR TIE N OFR BRI S B O A S TRy, R117-1 L REESEAL
TWRWZDEH RIZBWTHBERAE T TWD, INERT 5720, R117-2 155 25« 5+
B LOMERERER) OEFREIERD 2010 FHICREBINLTETHLZ b, RT7
FNOKRENEATNDHEDEEZZ HID,

F7-. OIMLTC3/SC5 lEH-ERN EErEHE GERAZEHIL) | Tlid, NEERIETOBEA
PERHIG d 1) 2 IE DR S OF&E] ] ICBIT DRt asBss S v, RFVKGR K OB IS e
DEEWAT OB Z FPREIN TN D,

ZORIRIEND, HEROA T o FEF L. RI11T-2 SKED M, EE=DE
(BT DN S DBNELZONWTHAE L, FBEDIEEFES AT LOHEZE KR NER O
=D DOFIEROBEZITET H & L iz, OIML [EBREISERICRT 5 E A X 5~ < Fidk
% FhE LT,

(2) A
201041 A24H (H) ~1A31H (H) ®©8H[M
(3) FAHDRERL

A R/E O PEEEANRAEIZEET  REFHIRNT R BRI E &

AN AR R PEERINERIE RE A TBOE AR R

KB ffz #R)INR LI L ie et mE 7 — &

Kig 1 WREY - AB he=s A WEEBREBKE
W F— WEKEUERT B EARE R R
R OB (b AAHERG TEESGS  EHEHEME

WHEA Y 22—

HK HH ) RhRSE

1 1 H24 H(H) | 12:00 pkHZERTE (JL401)
1545 v RUE

2 | 1H25 3 KEEZFER (NMO)
HNOHT V) AL R
3 |1 H26HK) KEEZ R (NMO)




ER/N HH B it

4 [1H27H@K) | 827 mrRF
11:33 77 vk
11:50 77 w3
1343 T ARAFAK LFE

5 1 H 28 H(K) NMi Certin BV
6 1 H29 H#) Verispect BV
7 | 1H30HE) [19:00 T AARTILE LI

(JL412)

8 |1 A31H(H) | 1430 #EcHZEHE

5.1.2 HEERFHER (NMO) I2HIT2HAEHER

MK - 201041 A 25 B (H) 10 RF~14 Kf
20101 H 26 B (k) 9 IR 30 43~16 IKf 30 47

%t it~ & : Peter Mason (Chief Executive)
John Goulding (Assistant Director - International)
Peter Edwards (Assistant Director — Legislative Policy)
Gavin Stone (Deputy Certification Service Manager)
Paul Dixon (Certification Service Manager)
Morayo Awosola (Project Leader - International)

Ellias Militsis (Metering Engibeer)

5.1.2.1 NMO DO#}t=E

NMO (National Measurement Office) iZE VR A« A /) _X—3 7 >« A% /L44 (Department
for Business, Innovation and Skills) D#r FOFHITHER] (executive agency) TH 5, NMO
OIEF & LCE, FHREICBT 2IET OMER? - B, I, FREMOKEY— 2% TH D, %t
R LD ESRITEEM (weight and measure) o AN WENERHTH DN, E4JEDZIH]

(hallmarking) & &E#EL TW\5,

NMO % IHEZE 5T (NWML: National Weights and Measures Laboratory) ¥
HIFRWHERZ 52 BTz, 551 R B OZEREE LTE, NMO IREERBEECRIZKIT 58+
HOIFE  (scientific research for legal metrology policy) #5925 Z ENAMREE 7e o7, 5 2
REOEF R E LT, NMO FEHEICET L TRA —ciIicET 52 L 720 NPL (B
), LGC (b5 KO'NEL (&) @ 3 A5t ~DZEFERN &4k L T\ 5,

112 NMO (ZBE4 DX 2=,



BSI NPL LGC

Physics .
Chemisti
Standards Accreditation g

Organisation of Legal Metrology in the UK

Key
T
. Material
Taximeters iqui Non-
Ex;::St Breath Gas Electricity Water Lg'#grs Automatic | 5 tomatic [— oo
n | ousice analysers analysers meters meters meters than water weighing weighing | Length c;:,ya

=
°
I
o
2
©
i

In-service control

@
o
c
2
©
(7]
2
®
c
e
o
w

Inspectorate

Lnl!ﬂm London
Policy
Legislation
NMO/
OFGEM
Appointment of notified bodies

5 8
Test g 2
s 9
Type _ I
Approval Examin- s 3
ation o g
oz

c c cw

Test 3 8 g II-I sw

55 28 E] 83

e £8 TS T Some self verification under deregulation 28
Verification 85 S5 <% order 53 dregulao

g® S= §= F=y]

Test
Market
surveillance

1 NMO mO##R



5.1.2.2 OIML EHH A —# — (R117) !
(1) BUAFHAmAR A2 AL  (MAA)

NMO 726, FREERE & LT MAAIZSIIL TWD &) Z Eid, MAA G OAE A —F
—IZE O THRZAIUIKI L TRAY v 3B, /o, MAA X572y FELTER
BILDDIL, BRIEOHERFOIMIZE AN DD R & FRREDRE &0 L LT i 7e & 7e
RThDHEDOBMHANRD ST,

PEECBW T, OIML @ MAA (39 Tl R49 (HEAKHAE A —4%—) & R60 (m— R
EAOFHERE) KORT6 GEEENINY) TiTbh T\, R51 (BBl G HkE)
IZOWTHSIHFEERT CIEH L OO MERH L T DL DITEREDAH TH 5, BIML
28 R1IT IZOWTIERICBMA Z L 55121E, KEE LTESIT22HERH DL L) 2 &
ThoH0, o EUAEORLNHELS | EETIIHERA—R N7V 7 & ZEMHE A
TW572H, R117T D MAA BIENELS 22 5 ATREE S B A B D,

(2) REHE A —% — (R117)
2.3 EREEMWESRM:

HARDBEHR A — % —Tix, Y1057 E 4.8 m/h 22 72WEHEY AT Ao T, b

HIEEN BL 282 TXR 5720 E LTND DI LT, HEICBW TR, 3.6 m/h iz

RVGHE VAT MW TE, R MNIERIT 2LICL T\ 5, L EO#PH CRATFR

7 (MPE) Zimiad 4 208N H D ZNEEMICER R L TWT, ZORFRD LY A —F

—. HHFEOB CEEOHI L 725, R/NIERRBG O EICOWTEBEEIIMRETE 4

WOT, OIML TiHa L TiEe b2 L 225 T D28, [ENIETIE 2L LLFofsili % ¢

LT L EORBHNIAT - TUTWN 7220,

F7o. LU T HBHARETIEH D b OO, EMENSETE o2 Eond, 121 DL F IR

AETE 2] 2 EAERICH L TV D,

22.10.8 T A5yHfEss~uE H RIS

PREHI A — 2 —DZEK B OV TIE, BOMNEHESR RS (MID) &0 BSi (UK EWGEHE

%) THOLDDHRARIZONWTHHET 22 L 2R L TEY ., T CIORE LAK Lo EH

D%, BREHM A — & —IZBWTEEAIFIET 5 RO TR, HRE LTIHETH

B NFERHNTEE D (EROBERBRIEEIC OV TR, TRY 7T —DHEESMH),

32.15 FHEAR— R DONEBEFE DR

e AR — A DOWNEFERZ (BREHR A — & — 2B 5 RV EA—ADE#HK) 12>\ T, MPE

D 2fEHZ TR BN E WV S HEDR T HOWT, JENTIIMZHE 7 SRR a %

PROTREWA—2AOFFMNES | BEAREZEE L TWORWed, FiRlZtic 217> T

20, R RFFTEDIEN B L DNFEOEICEDPHESI N TNDEDT, A—H—0D

LIEREIZIE TRPIAAOWRIA BRI ARG &L 27 & (Dynamic measuring system for liquids other than water) | &>
I, MEE L, RERA—2— LT 5,



HESREBICB W TR L TV AN E I DI RICTHEZ LTWD (TRY T —2RBDZ &),
RWAR—AZ2o0 T, EHAXEWIGEIIR/NER MMQ) 2E< 85D T, Zi
TS TE HFPHE LTS,

@4.3 F = v U1
F = v VBEREORGEEL, FHREEOT = v VIO T, [ TORAICRIE SR
DIER D, T—HFBIELNZ & R0, [F—F DR ORFOETOFIENE LL {Thh
TWAHZ L] REDKGIETAMERDH D, 2T, A== LT = v 7 HEREIC
K&, MELBIZOMRIZE > TYTo T b, A—T—RIDa—F 1 v 7 OFfEA N T
DAL, V7 b =T OBE OHEGROHT, V7 bU =7 AROMERIINEER, 77
— A7 =T IO HAMEEHMTICE L TERRTDH, ZOFRSHEEWVRIEST2D Lk
ZLEMERTENIRVE LTS,

T2, VT MU= TICBET DMRENMOMEREICEE L TV RN & bR T D,
(3) OIML & MID, BSi

OMID OHEIZL Y MID & EWNEICH LiATe 2 L2/ > T A 728, [ENIRGEICIE MID
KIS METH D, MID IZILBMEMEE L COREILTE 20O T, BSLIZBIT 5iE 0T
AR e SICR S, FEMID EFRUTHY, EUMNTEOEEFATETH D, ¥
VU UEHERIE MID 1-005 (283 - HAENMLETH LD T, OIML OATIEA+5TH
V. R117 ® OIML EAGEAE A Z T AN D 0537 Do
YEETIE MID I-005  OKLISAOHAR B R S AT L) OXRITIREHN A — 2 — &
2= —=DHhrThHLH0, EIZL > THUIREHI A =2 — & & 7o —1 =Lt MID
I-005 Oxf5 s LTW5, HEETIE, BRI A—%—b &7 —Y —DISNERGEET 5 2
EHHRETH D,

@ FE TIRIREEAH EASRE AT & OBEER & IR M IERERE & RF 7o 22 WERBHI A — & — M L T
W5, HETIRREMEREA T 237208, FHRIICEHRIZER L T\ D,

I FE TIHBEMERREMFTONTWNWAEEDZ L Th D,

@EU X OIML R117 O A IOV T, OIML-MAA Xix MRA ThiuELskz i Anb
Z LT B, BIFE R117 @ OIML-MAA 13 % 7256 ST, MRA HEEWNEA O
OIML i A flZ DTk, WAL Y, @RS (NB: Notified Body) 7—#% %37 A
NHNDE D DEEBINRHT 2 LERH L0, AT L2 L bAlfEL B2 5, MID ©
BEERS (NB) @O MID 7 A b ThH7eH1E, EUNTHART —Z 2T AND Z &7
Do
F7-. EU B4 TH MID #FHT 28&08H 0 . BifgE#sE (ATEX : 77 AFED

[ Atmospheres Explosibles| DERR) O X 51— xINZ 2 D A[aEMED U . FIHAMMHE )
mMEDLETEIND,



51.2.3 A—T 4 )T« + 2= —DRH

MR, =T A4 VT 1« A—=Z =D HHAA—F— LB R, FET A - B
B 5 (Office of the Gas and Electricity Markets) OFTE TH -7 (1 : K A — 4% —IiZ NMO
DOHMEE), L7, NMO & OFGEM £ OAEIZED., 200644 H 1 B 6 3 EROBITH
A& #E T, 2009 4 4 H 1 HIZH A A =2 — L E/EFHIERIZ OFGEM 7> 5 NMO ([ZFTE %
BE I,

REENDOT A A—2—(F 2,150 FH, EIEFHT 2,600 HEFE (F: EEENOARIX
6,200 T N), F7-. AW (GasAct), EXIE (Electrlclty Act) ZARILELE LT, ZNE
AERNZ T2 A — 2 —HiIHll (2647 (2006)) . AT (1679 (2006)) HOHHI 2T
Do

NMO (ZiF—7 4 UT ¢ « EVRA « F—L LWl (EFRE 34, fHBikE14)
D5, ZOF—LE, BATKR, A—H—I2L 5B ENRMEOEE, EMIICRITHEHE
#+ (disputed meter) O ONEEE /1 (OIML <° WELMEC) 72 8% F7/2{T5 & LT\ 5,

PEE DT AR — 5 — LB SR ORIAGKFRITIE MID (2 H-5 < RIHTKGR & 5[] [E N o RIHTK
i (IR 0 2016 210 A 1 H) O 2FA®H 5, MID (2855 < HFUARRIL, MID O idkikE

(NB) ToH D SGS (Société Générale de Surveillance) 23iklk - AGRZ1TV, FEFEENOR
AFGBOLR (I BHBUERRO HESIEAZ TS T7ewy) 13, NMO 2558k « &GS Z21T-> TV
2o

5124 REIZHITLIBREDOEDHARKRUVILAKRE
FENZIZAARD L) BERIE AT T, A2 b 7220,

AARDHIERREICAHE T2 60 & L THIHIEA (initial qualification) . FFREEICAHYE T2 6
D& L TEHRAE (re-qualification) 73H 5,

SEETIE, BRI A — & —OfifAE L LT, OMID ¢ Module D (843 T2 B IRFE)
IZHES L A—=H =12 X D AERED. @Module F (BLLRTE) (ZHES < ME (EETIIH =&
R B EEES (NB) & 725> TV %) OWT I Thoivsd, Bg YR (Trading Standard
Office) IL—HIBIH- L7V,

SIHIT, BB A — 2 —OERE L LT, ORSIEERMT I HmA L, @ONMO 753554
PHZ 4R E U CRGR L - & s34 (manufacturer) . ISP 3EE (repairer) . iX & # (installer)
WX DATERED 2F N D5, Hg LR IT O EWIHRAEIXY 27 4587 (risk analysis) (Z
EoxFEmIND, T7205, NMO IZEHIRA OHEERCERRFHNZ OV T 6 EH TR0
7o, WG FEERPEEE OEFCBMEDOMAERF R E2EICA 6 U A7 5211, EHlR
HEOBECHEMFA A BHICIRELTEW (TT 4 v b XEY v FEY FRITEFENOT
TOAY Y AL FRE1LRREL TS LD L),

51T, B EAER I, YR S 13hc, ik (warrant) Z2FTHRF L C, S AMRE (in-service



inspection) % 3fid HHERS 52 HL TV D,

<BE PREHEA — 2 —OWHA (initial qualification) & THIFAA (re-qualification) DHEAFFRE~E (MPE) >

MPE (%) MPE (mL)
Quantity (L)
il il il +HH|
2 -1 +1 -20 +20
2to4 -1% of 2 LL +1% of 2 L -20 +20

4 -0.5 +0.5

5 -0.5 +0.5 -25 +25
10 -0.5 +0.5 -50 +50
20 -0.5 +0.5 -100 +100

<BE BRI A — & — DN AMRZA (in-service inspection) DI KFFAEE~E (MPE) >

Quantity (0 MPE (%) MPE (mL)
il -+ il -+
2 -1 +2 -20 +40
2 to 4 -1% of 2 LL +2% of 2 LL -20 +40
4 -0.5 +1
5 -0.5 +1 -25 +50
10 -0.5 +1 -50 +100
20 -0.5 +1 -100 +200
5.1.2.5 RBEIZHITEHFHENSDEE
NMO DEBHYEIC LU, BIETIEIARHEN SITAHZ & 72> TV DA, BIFUKGRIC
MSHEAREETH A 908, WE. FrZHYE (field verification) (ZIIAHENS ZHAT

52 EIIREETHA D EDORMTH T, BIEL [
HRRRAL I L CH LN SWEE, 2—H—
FIZRAERDETC DV A7 ZRAER O LT HHD) OB IFITH X,
E[E I EIR)
BUG L ~OL IR &

5.1.2.6 E#EZ|

RETIE, HE, BREROEHEIC

e A PR QAY/AVAR

(BT R ERN D D,

HI AT (JF: PEDOARMEN S DIRK
WCARRZRFER N AT B Y AT & A—H—IZR

FHELLIIKRDOT L 2AZBHDZ &

(http://www.nmo.bis.gov.uk/content.aspx?SC 1D=232), NMO T, LHERMA DT~ DI

BUROWBERIE
EHERFT A 2 L LONBIER 20O TRV E DRI TCh -1,

NMO O Z RTINS ITEBE L TN D



NDEAETEE N D,

BIEITRF HIALRA L IR AED R Th D, FERAICITE “FHAICRIES 5 2 L&A bR
LI, ZDTOIITERER LI L 72 D,

EEAR—AO0, BRI, FEENEHEIIRO®Y) TH 5,

I B

B | OB BIR R < A TCORMESRAI LI 22 W £47
F1 #5580 or F2#k08 | 1kg £38

2 . 5kg £75

10kg . 20kg £84

& | 20L %> 7 £285
20L # v 7 (BB KX DHEDSE) £494

FX | AEECERA SN Y VT v TEA £170
Class VII (ZNENDOES 11447-0) £30

Class IIT (ENZENOES 1{%47=0) £20

NMO TIFERF 250 O IEAFhE L TV 5, Z ORIEEROASFE O TAEIL £ 221,000
THDOHN, RERX—ATHDLH-OHEENREREERS CTH-oTH, M BIBKTHEMEIZEI T,

5.1.2.7 ZHRYT—
NMO ARIFAKFEABR TR L T 2 80ERHI A — & — B ORERE i O 7.7
OB BERA 2 2 =7 1 —R Rk
HEORE SITFEREZOFE FREREIZAND Z ENHRERTA X, WIET 77 1% 3m
O RREECE RSP - 26MHz~2GHz, BRIGTRE : MAX 10V/m TOREBRMATRE, 412
AR LI AT CEM L, B 2R L7ed b BRI 2 24T 5,

QBRBEABR=
BRBEABR =R 139 2 £ D F FFRABREICAND T L AVATRER YA X IREEHIPH © —25~



+60°C., 1SE : MAX 95% % TR ATRE, ZAVLE 0 IEWEIPHO & DIZ- DWW T, NMi 124K
T HEDZ L, NESCTOmIKIIAT],

QR B AR
BEZ L, FERREE, =2 b, #EXERBRERIES S VY ERAI E R 2 i
DEbEE, BIRICH I —DEFIHT A FEAT OS5 D,

@225y B ERER D

BT A M1 mIEERENDEVLEIC AT —URRIT 5 TW5, 2R EBRTIC
BritishGAS @ Labo FlH A A —# —3MPNTWT R X v 7 & AT — T ORI OEE D
bF 2—7 (¢12-4 mfRE) TRGISED, T HIERITZEO X 7 RICRE ST
W5, MZERIIAR =R LD EEFE 2 TRIS LT\ 5, #i R & > 7 1% 30kL AT O 2
iigo



O 7

PEERNC=— I RIPROIEMEL 7 ) VA Ny T TRE AT D2, EE 7
EFRFOTAT VLA « XA T TREEEHI L, 58 158L, 80L, 40L 0% X 7 B3H 1 |
KIERE, ®H 2P CE D ETEEENR T TH D, N v 7 & (FisH) (3

L 60 BMEE CTEEL STV,

&'y .
O —

®7F— AR
— AN THBRIR & A L T2/ CERERE N BT 722, V7 2B T U v
=R S LTZRIROEZFHIT 2, FrZRER—Z2OR SIZERAR < [Al—&M4:T
AR E D,

—100—



DAV

“

B

7\]_\‘“—}?%/3{' Fﬁ

DA GRBRER i
Ay a—HEHOT, BEIT ALD VT - AT O LSRR 2 i, 100
IR OEAGERRBR DY AT RE, TIRALASTEAE L7 REIE R I LA O L 3 23MESH L C
F BB M L SN DEEB DR 5T D, 24 R, B THIET 2,

J A)v

—101—



ORRE~ AR IE2EE
FHEE B KFEACCTRGHAI D 2 o 712K AT, BFEZERD, T aE Y 7 12 AT
BREEITO LD TH D,

5.1.2.8 HEX5IE#F (Trading Standard Office)
AT A 2 2010421 4 25 H () 14 B 15 53~15 K5 30 7
e T T N RN Y Y R R
xS FRER 24
B | HHEST (Trading Standard Office) (315 H{BAEOFREETH 228, NMO DEEEDFHE
TIE7Z2Vy GHELDSMZ bR Ol - BOFRTEL EOTMRANEFSZIOH D),
TENZBW T, W EERNEHME (re-qualification) <°3Z A (in-service
inspection) % i L TW\\5, B2 RAZIZ 33 DEXARH Y, AlBl, 77 4 > b [X (Teddington
borough) &V v FE> FIX (Richmond borough) Oili)FZ&EHE L CTWHEGIEHERN, &
BENOD ATV U AL v ROBRERNA — 2 — OB 2 FhE L T\ 5 & 2 A %54,
(1) WA Gat s
6 A ZANO= VT RN A — 2 —T, WX, V¥ 2T7— ~NA 47, Bho 3 HETH
B, AENE, V¥ 2 T7—0 1 BOIZOREIT OV TEN;,
OHTERIT 2L Tho7o, (FRerOBEE L7212, minimum delivery 2L &9 FKFEN
LThb,)

< [ This Sale
I Litres

Bi7 L— b

—102—



@) &l (2> 7)

2O H Y (=TT AOFLbD L~ AR L5 6 bR AT 2 AR, ¥

> e s, MRk YT D,

< AKOEERIT I,

« X UTICERZEERNTIE, B, (BGEE D D)

OF— 7532085547 (20L)

=T

BT DEKET L

(3) WAk

=T 7T A0 HEEEIL, 19.9L 225 20.2 L O T

b5,

+ 20L ZHUAR R, #»7 EEIZH D/ VT 2T 5 &

19.9L VL EORERIEN, 77— 7T ANIZHiiviAT e
MRS TR . ZOEEH IS,

CPEEIZLE, XU OREEITV., SOOI,

EAE T B2,

c B UTIIEREMN T IH-ATOT, U7 ZEO B

BATA REE, BEHROITO )| 24— 75200 |
WA DEEHEIZIT ),

etk
EAHOERNEETHY . REDIZHOVWTE, 77

YU =W O ImEZ WV, EARMLIAL, i
MEAAERILAINZ TR ST RED T T ¥ % — D
ERAEY . ZVREE, A—N—T a— LT RIR %
VU U H—TRITEOEEHID,

CPEIZ L, X7 OREBEEITV. AREO L OIZIE,

G T B2,

c B UTIIEREMTI-TOT, U7 ICEREEET S

WENDH Y FREEITo 1% HET D,

ARTHIUT, FHEGOIML (1) &4 LT OTEFFEOMIEOMREZIT 9 3. AR,

AR D7 % I LTz,

D& 7 DL LT, o7 ONH A2 RERIE TIES T,
@IDIZ, ) ZVEBIZIHFEOZ R EIZ SN TWAIEERT D & &b, J AVEF LR
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(4

WZRTOERRN—E 18) 2FRKR-TDHZ L afiEnd b,

@MER. 20L, 10L, 2L & % > Z ICHUAGREZIT 5, ZORICREOREIZHWVENTH Y
BOARIZIS U, BEMEZRVIT> T\ D,

@& HHPHIL, [EEICBT DIRE QA NI K ONLARRA ) ISR LT D, TR 2
— X —DNAREDORKIFRELE] OROLBY THY, REWK LRSI HAT, fhE
PREEEEIC S D EENC [X ) HlZ BT 5,

O CTHUAA T BT UTAARZENIE L < BT STV D DR T 5,

AA L Dbk

- ARDGEIE, 207 OWNEZRBIR THRD LTz, Z v 7 TEICH P V7 28800, R

T2 o7 RREDN DS 30 BRIC, # v 7 OHEH ALV T ZD 5 Z LiZlg> TV A N, JEEICE
W TCHIFFICHEHH DOEERIIZ DWW CORUE I T,

* FREIOWT, FHEIETIE, 10) IWRDZEEZHEL TWDER, RTCORRB—E 18] %

FoRrT B E ZADMERITHESN TV, £/, /) ZVEOMFEDOFIRIZOWTORE b
v,

s FLEICOWT, FHEETIE, TR & VNRE] OBERH Y . Th ThBUE Sh7ZfitET

BAEEZT> TV D, BUARIZOWTHERT, TR & VNRER] OBRERH Y. ZhZth
BE SN BEZTUAZ, 2 CHREZITS. CEEOEEIT 3 L)

C RRFFARRZE (AR ([2OWTIE, AARTIE, BEAED 2 5 EHESHLTWDH, HKEH

OEEE, —l (Z 7 ORBEZOEEFHERDIZD, +—DOFFFIIHTH D) 1TMEREL
DEETHY, BARLVELLR>TWD (HEHFIITAFITH D),

* HRIZBW T, SEARETRERK LR TG 81E, METERIZ KT 2 & e ESh TV D

M. BFENCHOW T OBUE T,

cREDLAETH D, KETIE, HENCEKEAFOEETNH Y . MEDOELEOFEN LMD LD

272> TN A,

CEAWE L LT, BRIZBWTIET —AZBWoTWAR (2 AL, HER 7 RLHOA Y

W) EETIE T — A TE S TR,

SEE DB
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5.1.3 NMi Certin BV 25+ 5 FAEHRZR
AR HEF : 2010421 7 28 B (OR) 91K 30 49~17 IFf
%t It~ # : Pieter van Breugel (Director,”NMi Certin)
Cock Oosterman (Manager, NMi Certin)
Jos van der Grinten (Senior Product Manager Utility & Gas,NMi Certin)
Wim Volmer (Senior Product Manager Oil & Gas,”NMi Certin)
George Teunisse (Staff member Legal Affairs,”VERISPECT)

5.1.3.1 NMi O#E
(1) NMi 2 /v— 7 DO

NMi 7 /.—7 1, Holland Metrology N.V.Z k& L C, VSL B.V. (EZFEE%E) . NMi
B.V. (BUIAUEGE - BULFERE « —IRIRIE) J O Verispect B.V. (NEAMRE) @ 3 #2005

(N.VITBEF BB AR St b L2 b o, BVITE@EOKK S, 3 4L & 1 Holland
Metrology 23% DA REATTA) ., 7 /V—72ROHEHERIT 330 A FREE,

(2) NMi s

NMi 134 7 & FERIZBW TRAVERE - /GGEREEAT O HE & 47 VX ERLACHET
BIEZAT DO EBT D, 47 o X EN AR - ®AFEREZ1T 2 #%1X NMi Certin
ThY ., &7 FENEOMETHRIEZTT 9 % 1< NMi Netherlands % Th 5, 6 FHlIE
NMi OFEEE I 80 AFRETZ o7y, BIFE, 160 ARREICETHML T\, ZORHE L

TIE, 7 U FENOKIEZ T U, EU MEERNSN TORIEIZ I Z AL TWD 728, 72
. NMi Certin OIEZEER L 65 AL

NMi ORIAEGE « JARGEAEIC BT DIFEINA & LTE, SHEGICHET 200213 Lo,
e s (A — R A — & —OMR 7 /b o — LIERS) . HE0 2 A E e K OV — Do

(Amy b~ —%) O 4FHERRGE /2> TS, o, NMi T ESRORAETRIZIE
W2 R ANTEY, EU MEETIRIE ST DIERENI Y OF401E, NMi 23 MID
(ZHADEXRAVKFE Module B) ZL72bDTHLEDZ &,

723, (Verispect T72<) NMi H 6725, ii5TRE SN TV DEIESRORE (47 ¥k
Tl verificatie”) #7352 L bdHDHN, ZiuE, NMi DRAGKGREIT o 72y, AR L
FHSICEAG L CNDINE I D EHERT AT —EAD—EBRTIToTW\H DI & T
HoT,

!
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<BE  NMi T8 o7 L7 —y a & HRTER) >

Holland Metrolgoy N.V.
(Frkkatt)

VSL B.V. NMJ B.V. Verispect B.V.
(EFES) (B - B8 - KIE) (SLARRE)

NMi Certin
] (FERIE)

NMi Netherland
B (BZIE)

NM; Italy
(R 1E)

NMi UK
(7' — L BEARREIE)

NMi Belgium

(AE— FA—%—HZIE)

NMi Turkey
- (KIE - )

5.1.3.2 OIML #kHH A —~ — (R117)
(1) OIML MAA {22\ T
NMi 726, 47 213 R60, R76 (2&, R49 (3B, R117T ICHOWTIIBIALEE L
NWEEZTND, MAA IZEBBINMLIESADOAY v hELTE, BAOBIT, HBNA
DB ELZYSTEATTE, Z20HhTH EMC i AARENTHEE L, 07 —& %ff
AT LIIRERAY v FTHD, BGEDAE— R 220 . ZHE OV —EZANE
RKTDHL, TEARALVIBRA T X ERHARTTE S, MLV HEBROICZITIANONDS Z &
WEETHD EOUARH Y, EHE MRA) (oW Tk, HE, A=A N7 U7 L
TW5,
(2) OIML R117-2 (B R118 : HEVEHEREHM A — & — DRIHUKFRER FIA K& O 5)
AR - EHRETHY, 1A2BICAY =—FT > TWG 3d Y =F ZA/3— k& LTNMO
@ Mr. Paul Dixon, NMi ® Mr. Wim Volmer 23 )i L Cfrboi/-, K77 MIUIIFTE k-
DBoTNWT, AHIITE L EY, CIML &ifa R THRITSNAREBL Th D, BTl
AliE. BIEO RIS ICE X #DH DT, RIS IIFE LI/ D, R117-1 (2007) ~DRHIEZ
D RIIT-21272 5,
KT 7 MEROWIEZZE L TNDHDOT, R117T2 ORNFIZOWTHARLE LTRELAH
LD THIUL, WG ~DOSINEEATHLEDZ L ThoTz,
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(3) A7 » #ENYEE MID, OIML (22T

MID OWZAIE OIML ([Z# A L THESNTEBY, £0 9%5%%7%T &2 b5, MID
DR FFa—P—IZH@H L= FThY, A—I—lltosTIDLELL o TN5HEH
Z 5%, MID X THOT A MEARHIUIHER TE 5, OIML TIEAINIIZ & —2 7
A NPRET, b HD LRI/ D, A—T—DY 7 "EFEHLTITY Z LT,

ENEEIE MID (A ST, NMi TR TW5, MID [3FIERE DS L TR D |
KA (inspection) [ZZNEILDETITHoTWD, ~—4 v MIHELOERMEH P HRAIC
V. FEREX NMi OF&BENS, GEREHFIE LCTD) NMi Tf 7> TW A I —
EAO—ERT, HIERGE L DR D BEWHHERT 5 0T, IEHEEIITEN O TH D,
ENCIRGET 2356 L AAAGRA M EIZ /2 528, NMi Txi LT\ 5,

MID I-005 (23 F S VD FREDE Y = —/LiE, Module B (I &ER) +Module D (i
SHERAE) CIRE AL EUEPEICA < 23, Module B +Module F (B #7E) TlidA—h—
DITHHI TRIEZAT O DT, DEIZANTND,

MIDIZT7 A AT REMPLTEBY, AaR=7 KRA=T, Z7u7F7, hMrabili
L7EWEBZTWS, 77 H MID Z27A TR, 771U 10T a8 MID O %25 H
THEIITRSTETND

(4) OIML D11, OIML D31 & (X WELMEC 7.2

R117 & D11 OBHRIZOWT, R117T IFE L OETHEH SN TEY . SUERIZIZa A b
DT, HERF 1,100 O3 A2 IRFE LN, KZAEI#%ZLTDI1 OV ==2—7 /% LTz
23, R117121E D11 a2 — L TAIVAA TN D, ZOHFTELL S0 5 B OHE H IX
%L L THoD, R117 & D11 TERRMETIENEEZEZTND

D31 ZEBHHNEND LBORIR D L7 o TWTHMETIZ- X0 Ll 2o T 5,
WELMEC7.2 7% D31 {Epliis, EU TR STZEE 28> T\WD, V7 MY = 7GR
W, D3LIERF= A2 hTHY RI17-1 1FxHE LT3, WELMEC 7.212Y 7 b
=T DHA RIRENTEY, MIDI-005 (25T b, IBIIANIC Z OFRIE~DORGVEET
H5,

A VT b =T OMERITIEICONT, abt—L 4 DFN0T —F OMERITa I L,
AL L TRDT TOS ONHFEETH Y . £72, F—T VDR Y RAREIOWTRZT 5
DORFELV, LIRS T, AL UR— RIZOWTENLNE ) MERERBR TR A2, Z0fh
IZOWTITR TV, ZD7e®, A—T—FT—FEZHNDHZ ENRFINTND

MID TiZY 7 FEHE AL L2 LEE LTE LT, SIHIL N, ZDHET 100% DM
AHITERW, V7 F2E) bDICONWTIIMARE SR Z DL Y ITEH L TWD

(5) OIML R117 : A7 >4
102.10.8 T Ay~ HIRFRI A4
KETBEC DWW T ORATERERABRIZ O TUE, AR SBERBRIEEIC LV | ERE /R

ﬁ
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DR EIRETIT Y, =7 —FRMATAZ — MpBl LTk U CallR, FRAVEPH I LT
ZERINE DN AS T D, 1300 EO~ R THY AR, &L TEEICI VA LR
REH AT, REZFHNTVD,

©2.15 FHHA— 2 OWNEEFE O

Feimi R — ADONERRZEIZOWT, MPE O 2 {2z TI/e 7220 &V ) BEDOHFNHIC

DT, NMi 2BV T 10mEL EO/NEFITH AR — 2 2B\ C, BEAmE TE 2w

HERGIER S - T, FHREIT T2 FHI23 10 B L7220,

(6) Zofh (REEMTE, V/RStagell)

MID TIZ EUSSRHA RIA 2R IT T OLEZTMMUEL VL bk oI
LCW%, MID THREZRMBNEEE CENE B ITEORARIZEDL 2 b OIT AN L2,

YV AREREEREIT 2 U720 AL e ECIBIICER D Z L N ARE & 72
2 TND, SIFRBRINCHETIT > TS ERIET, ~bX— DT F07 A U 7 TRlRAMT
bIVTN D0, EBNCRFERBLEN DT> T D O TH ) Hfffe b O Tldan &z
Hiv, Y EU BA~OIERT 2 2 & 13, ol LT, AT = —7 » CIEEHRICBEIR
L7\ (non-metrological) & L C—40°COBIMEBRENH 5,

7 F7v— (JRFE) X OIMLR117 OHEFHTH LA, 7 I WY ¥y NITHEIN, 5HE
BT > TV, VIRStage [ & I, /31 AWRELS K E O BRENESEHIIK I 22 > TR Y |
EEFHETIIf > TH72RWY,

T RIN—HHOT 4 —EBNLHE B0 | fPRILT RTNV—BHHOT ¢ A —033% -
RSN THA D EDOFHHARDH T,

5.1.3.3 ARY—hkA—%— (—HHIEIB)

Aw—h A—=F =X, =T 4 VT 4 - A—=F = LOWEEE ) TIVEZ A L THiAHY |
HIROT —H X—= A URGET DD Z L Th D, 7272 L, Av— A= =22V T, HTA
P SEDL I ENTEDLIERITENLDOZETHD, AV—MA—F—L AT — A —HF—
fELTOWARWVEFOL—FT 4 VT ¢« A—X—L Tk, JE (BE) W 8lRnbRL L%
i3,

B 72 —7 4 VT 4« A= =3 A~v— b A—Z—(LTE L AREMZFF > TV D DI,
BRA—H—, HAA—=H— KBEA—F =K NRKA—Z =72 ETh 5,

F T U HFBIFIL, A~— b A= —|ZEONORBEE R ST/ D LB 2T\ D, BRI L
LTI, =3 AF—HiG0 Ak TH Y | WEENTINX—DOMEE L BH AT TEL T
L ETHD,

F 7 XTI, A% 6 FERIT, 600 HTREDEIF A A~— A =X —ITEX DN H D,
Ll 7 o HOEEEDSCT LTcTod, RN FEMA R L TR Y . S OERITIATIRE
T D,
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I, TNENDNETOAY— A —F =Tk D RNEERO—Fl %7~
OF4E# DL TORL R
—Z DX 2T 4 IIxT ORE
BN, BIEOWEAMAE ) TAX A LA THET S Z LKL, T80 —
(ZBLED D DAL,
- BHER B BIRRIZ IR D 2 &~ DR,
QA< — b A= —DRGEFIEF O TORLZER
AU H =T oA AT 0 N IANPRRERLTHD L ~DRE,
SERALDNRTER TH D Z & ~DARZE,
@=—7 1 VT 4 &EDSI TORLER
- BT ~OEFEMEIC BT 5 R,
R DT — X 7 u—CBT DA,
« DA —H —DIHUEET D R,
- L OAREITEE T 5 L,

L. AT XTI, AT X OB TH D NTA8130 (2007 45 8 H%1T) %, EU OB
Td % M/441 initiative IZE LT LN HDH & & HIT, WAFEHOA—F—TEXNRT T
FTNVEHTAY— MA—=F—%EDZ L bMET LT 5,

FEROBEEL LT, Hrorx v X¥—iThbod, BIFEE, A 4B K= L¥F— a—
Vxxl—vary BEMGT AT L) KO CHP AL EHOMAG DY) ORI R S
b, EXABENELT S BHRRHEICEEROGEET 288N, 1 HOERD
ﬁﬁiwmﬁmxé:&#f%éo%h:&w\ﬁﬁ%i%ﬂfwéxv~hx~5~®@u
PR DN D ATREME L R ST D,

5.1.34 FHRYT—
NMi 23BIAGRGER CTREH L T2 0EHI A — & —BR, DR O 7
OA~— h A =& —OiER
FRERERA 1 IS & OIEBREAEN ATREZR A T 7 OFRERFER, 47 > ¥ O CIEAHE
— RNy =7 oA FE L TRV, IR Z 4T 258 TlE—40~+80C, 1L 50%
TOMBRGARETH D, A Z U TICbRBRE HY FIZY 7 b U =7 Okl za i L T
Wb, Flo, AT XA XY T ORBEREIIA T A VER LTV D,
@REHM A — 4 —0 EMC iERafi
fit 30m. 1 25m. &S 16m FREE & 2 ERREE ISR R E STV D, ZOH
RBITEE, BEAZBECaY ha—/LTETU TIHA LATRE, BE, JEE2FRLT
W5, I CIIAEREMERORBR A Ei L Tk, MID, OIML TER I T 58k
(RIS TE D,
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AR & L CIESeRin st O RAE CRBRDMT 2 2 BN BRI A < 2 =7« — 3 BRER A
B0, BEDO—R L a—Oud 7 7 > M3 aAF 10— )L CRIKIET 7 Fi%
3m OFFEET 26MHz 725 2GHz (K 18GH z) T R117 O4A 10V (K 30V/im) T
TARNEATD, Ty IEBODNZHRAERH Y | KEE O 12kW & & O 5kW O
HOPEZAFT TV, BRIV AT TERLZNL, T4 AP —DU I ab—
H =2 KV ENE AR L2 DI ERBRAM T D, T, BEA, EREHEE, A
— A b, RSB RERERR  E S LTV,
@IREHI A — & — DB A BRR fi
Z OFRBRERAG I LT ¢+ A — SRR A IR U720 DR, W A28 % Rl Al
RETH 0 8K BB E OB E, BRIy = v v T v 7 T HIKIRERT 50C)
WA 7RO BRI SN TR Y, —40~+50°COHPANTHEHTEETH 5, H=
FRITIEE —40~+70C, {BEIL95% ETay hr—ANAFETH D, ZOEREEHEH
T 556, BEDTD ZAN—HIZe > TRRZITH Z LT TV 5,
@IRERI A — & — DA B fi
Z ORBRERAEIE T VU v B A A U TR BB, B, AR T 2 Dk
B Ch D, BRDIWOT A AR —ZRET Ly b IR 7 a7 — L7205 T
W5, ZELOYBEFBREEILY 7 v g VR ICEREIRATE 5 X ) I 2 1T OfE A
fESITRY, HARA—F—LHERD 100L ¥ > 7 ZFFHIAA CHEERR L1715, 1’
AL 0~95% TRV BIRICHER L TIT o> TV D L D,

5.1.4 Verispect B.V. [ZHITSHFHEFER
RHRTHIRE : 20104F 1 H 29 H (&) 9K 30 43~16 iF
%f bty & : Mr. Jan Ridder (Managing Director,” Holland Metrology)
Dr. Cees van Mullem (Managing Director,”VERISPECT)
Mr. Alex Rooijers (Manager Legal Affairs/VERISPECT)
Mr. George Teunisse (Staff member Legal Affairs/VERISPECT)

5.1.4.1 Verispect DHE

Verispect (347 » Z ENOFHEZHIET D 2 50, EERIX 54 4 (REEIL294),
Verispect TIFAER L O 4 W] Z & DONLAGHE  (working program) 2 {ERkK L T3,

Verispect [ L3 EAF DA TS TR <. BERBOAOFEOMESL — g (Rny b~
V) OBRAEBIT>TWD, BEROZMOBAETIE, ¥ —Fy MIEXHMEINIONT
LIV AR Z LTEY, Verispect NH LA ¥ —Fy NCHTEMEZRIE L, 7205, HEED
5 DOWFITHANWT, BRBOBBER AL T2 HEEN T T - FERNICHTES

LHEITRD)
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5.1.4.2 Verispect [Z&k D1RE
(1) Verispect |Z & 1

F T I ARD &9 RBERIEIIFAEE T, A2 G RRIENZIZR WA, # 7 o—
A= —=DH 1V FEOHIHRDED 51T D,

HADYIEREIZF ST % b Did MID (255 < 72O 3elE & [Fk, 7eds, MID Ol T
B (place on market) | Wi FE CTEBHI L TV D08, BREHIA —X —2BIT 5 [
Al OEFRZER LI Z A, WYV U AZ Y RO TR R Z WD EDRIETH- T,
Flo, AT UFESNOTY Y AL RITHEHIA — 2 —Z B2 1T 256, 2
L TR (NB) T7e<. Module D ZHf5 L72) A=A —TdH D L DEIERH T,

AARDOHREIHYT DD E LTUUTO 2 EORENRH 5,

Oy A7 bt GREMEIER - WARX—Z—)

Verispect (3, =7 A VT 1 « A= —D b, FEHOE &G+ TAA—F—DH

RS OKIEA =2 —REEM OB &G « TAA—=Z =354 & LT, #ahick

S EMEEZ L L T D  (Verispect TIX 2% [ AT L) A EFEATND),

@F DMOFHEFIET DA GERENINNY - ZUOTHES - &G

Verispect (ZFEHENIND . ZRITHITESR (2008 05 F0) . MEAHI DWW T T U Z A

T O TIHESSREZIT>TVD, ZOHE, RICREA A RO ->Th,

ZOFHEROMEHOER CUIEHOEELL) Z2MT50HTHY, vy MREALHY

=il

T

%)L[Z‘g&j:fcﬁb\o
NEGOFERBAIL, AT v H—FDMk, BN KL QR KIFA#RZE (MPE) Ot
Th o,

(2) BREHI A — % — Dl

PREHI A — 2 — ORI, BRART VY U AZ Y ROEAIE 5 A 1 RIFRE, A
ARG R DD T GAEREE RO ST FILIIN LY EL 8D,

7 HENOBRERI A — % — () ZL_—2) 1347 60,000, D55, 2004~2008
T 13,184 O 2 Fefli, €D OB, FHRANLIEL 272 b DITKI 4%RETH Y |

(AT <) BEHEZM U2 b DIL 2% 2, Verispect TliE, FMRAIMEI 5%LINTH
DAL, FRCREE Liand, ZNEB2 558 I03F0RREZRET L2 L LT
Do

F 72, Verispect OMEE N ATV U A K  RIZHBIT DEHNA — 4 — D&%+ 554,
1 43T 30L X% 1 43MC 80L Ot EMEZ T2 Z & b dH DA, —MKATIL, GREIZEIR
72<) 20L OfiEMRAELZ LT\ 5, TOBORKHFRSZE MPE) 13+0.5%& LT\5%,

Verispect [3#ATH A —# —D I/ 5T, LPG A—%—, X7 nu—1U— (REFNHRES
NTND) RIS 7 bRELTWD, 47 U FRHEE TS 7 Bk E 2o
TW5 (ELRUE EOBHIZE D),

—111—



5.1.43 RAY—hA—%4— (OIML EfiR#EE (E))
A —hA—=H—ZDNT, OIMLIZKF 2EER»D, O— Ko =7 & L TERN Y
FEIHT DR, @Y 7 b =T E LTy F U7 (B5E) 1Tk B0 L B ST,
% ZCURPEICR L TIE OIML D11 T, #1220\ Tid OIML D31 TSI 5 Z L2/ v,
BifE (201041 HoZ &), HMZHmEE (B) Z{ERHToH 0, 2010 (£ 4 HURIZAR S
HYETHDH, ZNMEkT 5 e, OIMLR46 (FE/&EEH . OIMLR49 (MiE/KFHKE A —#
—). OIML R137 (W A A—%—) #UETT DL, SIASCEKE LT TC/SC ZAES T A
ENDHTETHD, EORE, ZRININE, FEOFERIIERONDIN, 2—T 4 VT
A+ A=F—D7HIZ D11 KOD31 ZUGETT DI ENEELNEDZ L THoT,
BIEERR T OEMFREE (B) TEEESZXDHZLITRO 28 ThHS,
- ERERIEEICH L, BRI A 2 S22 Lk,
AEHEORERE R METEMRICH RSN Z L, ZOZ ENPLESN TN Z L,
HAFHREE (B) oAxAa—7 @EHAGH) X, Y7 b7 ERRICOVWTORADTFET
Hb, BHLWEHELER L TWDO TR, 72720, BEMECIXERIZE > Theno
T, ARELED T, BREIICED L DI/ 20, MENRZ LML F X R2WIRITH 5,
2020 FETIZ, EUDZ—FT 4 VT 4 « A—H =% AV — M A—F—(tTH LWV IHEENRH
L3, ZHvk OIML OFF#E)LY 7 L TR0y,

5.1.5 I
(D & &P &=

NMO & NMi CTOFREMRIIEREZNEN 2 B & EHRTIEd 0 £ L2, IEF I SE
LTERRAENHIRE Lic, Zivh, REEEEOA)IER, FHLEOEREE, SMEN7-it&H
E' A —DORPIEER DA —T1—DRE L LTSI L TIHW - RKwER & IR, BEZE2(E
5 ETHAILCIEWE T2 KO ZIUZBHR SN2 R TOERO ZRNDOEMTH S & |
DBEEHT AIRE T, ETIHBILER L BT ERBWET, Z0~Abh e H &
WE L7,

FeFE LM & LT, B2 OIML R117-2 124 28l E = H 5005 —HICT 5D Tk
%<, ZHLPVEMETLIEREBAL, o, THELL T LBV ERITH ZET, B
DHAZ RS 5 Z ki Z Lok 7,

Fo, BZAEIFIHT 22 LT, Av— K 2= —{Z2 D OIML DY FLA LK
WEDOBEFATHONWTHHD Z LR Z Lid, RERBRO—DEEENVET,

ERRICBDINE L UIYBROZ RO LIVETAN, —DbholcZ EndH 0 £,
A=— b A—Z—=ZONWTIE, NMO & NMi Ofi# /b4 L CHHE £ Lz, TONET
T, WHETENTE Lz, NMO (2% LCiE, ZOoRHE TRV 2D, F5MpN H
APOEMZEZEF LEFATLE, ZIUCHEDLT, BEOLARTEZOZ L1zo0
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THEAH S 725 9 & NMO A3 LAt L CTIEWZDEH Y A2 2 8 TR, AL L
TIHELTLHAR LTRSS DOTL, Ll NMiZx LTk, 20D F 23—
FUAR— MERROBHEETH 5720, FIFNZ. BANERT 28 M & AARDOFF 2 INE L
7o ECEMZEZR R LE Lz, TORER, EFICHERIEREHGL 2 ENHRE L, T
® NMI 23 2R 2R 2 B8 L <. #5 H o—MATE Tlziioim - 72 ERZE 2 1F
RLUTEMTDHZ LT, XA MR a—LOFTRERZ ETIEH Y F9M, T
BINETHLZ L E, HEbo Tk LE LT,

¥, BRI A —& —IZBA L £ LTI, FarEM%2 NMO IZ b2 LTk, EFITAR
IRIGMPFTWET, NMO OFRES ZHTERAOENZ &2 &OTOfMTMA ¥ THE
TET,

BAICH 9 —FE, BEICH AL CTIEWERE . 20X ) s d 5 2 THEW 7 2 12
BT DOWFE T, JESHELH L R £,

(2) ML FERETRAE DT )l S

ARIOFATIE, %EE (NMO) &4 7% (NMi) 13572 0 R TH 2 L) HI%%E

2z, £ WEOILERIIEE L SREDANIMEZED TWRNI LiZhH D, HET
X, A (place on market) % (REHH A — 2 —DGEIIH Y U A X o RIZHER%)
(ZEWIA (re-qualification) ZFEfE L TV 5725, 2 OBRERCEMEIRF Y 7 B CTd 5 B
SRR (Trading Standard Office) D& L ->TW5, —FH, A7 X TiX, NMi 7/
N—T"D 9 B DN AR TH 5 Verispect 23HE (47 X FE Tl “veificatie”) % Fjit
LTEY, BRIV A2 RO S FIC 1 BomEEZEmL TW\WD (2L, &
HEMPAON S EGEREENFE LML AR ZOAL L v EN), k. 7 FI

T, BRIMNZRBN TS, EERAT 2O XD ITHED AR ED b TWZRWEIT
PEIRTHLEDZ L ThoT,

RAZ W E OAE AU FURGE OB E RS R DG R T o 72 2 L TH D, FRIN
FHEgefE s (MID) Tid, BRMERNIZIW T, TR ARTE COHBDOMAER 2 L TV
5o FEETIE, HAA—F—CESEFHIOWTIE, MID (232 < RIHTEEE (Module B)
DEH1E SGS (Société Générale de Surveillance) ([T EHETLE-TH Y, NMO i< MID
FNANAR SN EEHENORZAROELEDORGEDOHLZZIIFT TNWDHEDZ EThH
ofc (F272L, BREHIA — & —TIZRWAICHER), — . 7 Z Tik, NMi 2 FEmAIC
FIHEGR ATV (BRIN THRGE STV D E A ENEA D ORIAGEGE D433 NMi 23RS L
WD EFED LIFICEE-TWo) . & BICHEOKRIESRE £ TRBHIPHZERL TNDH LD T
EThHoTe (D72 NMi OFEGER I ORRE X 6 4E/1 & Hrig LT 2 f5I280) .

S b1z, AN EENTEREHI A — 2 —DRE DB L bR W W E DR Z 5| & 21
TN, FERINC, B FrDY v FEY RRETT 4 U REEEEL TV DI
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(3 ATEE  KRPFFz

ZOFEICBMT DTS-, A ETIE FFoFolE] TiEd b TN, FHRENRON
ITRE - RAEICKEAELS | HAEOH HLADLEITHE LR R ESINA R — DX A3,
MID & 7> MAA S 0OFEE VT H MO Z &2 63 FTHE DN S HFE E TORLNREH T
PART O A FHE 4 AR C TR L E L,

JEE O NMO, A7 &0 NMi TOFERICIBNT S, FALISND X =D S AL, 8
RS ADERT DHEIND, AEZESTWE LA, FAL, ERSADNBERL T NS ET
AEERNERFATL, o, BRZE SAEZE LR, fEE2ELIChz, F
(TR FNTH D DR ONEIRNTZD RS ADFESNTZZ &2 HPRDTZT AETH L
M7 RERBWE LE LT,

ARIORETIE, EEIZBWC, BioLT Y Vo AZ v RTIAREZFEHL T\DH E D
AHEH L, EEOBRE L, #HRECOWT, Btz 2 =03 A ER R KR T
L7, FADBARE LCid, BARLHIT S, & U 7 ITAKEERN 0, RETRREOHEN 2
FEDRUBAL LTUIT 7R LEAN, BE, MAERHICRENS ZEAT D L) FZZITHON
TIFEHZ LK U E L,

Ltk HERROBE & LT, HEfTEICE D> TEVWY £T28, REFEHRERFHE~D
ZINTHY £ LT, ZORRBEEEZ 5% BEERROBEICE 2 THZ 2T iUy & v
7, BELLS W ERWETN, FEESRHY ELIZbBHWLET,

BHIZ, ZORECBMT DY, TRANWEEEE LEROBEOHITEHT 5 &
EHIT, FEICBMES Tz, FHEATBEA)IKR, ERERPE, 2V - AW hr=7 2K
WAk, EKBUEFNEIARL, FHIEEAERCOE L CE, RETHERREZ BT LE LS,
ERROBNT 2 RLE L CTHFICGREEZK A D ENTEE L, SO BREITEVELE,

(4) e KiE f

AFHEIZINT NMi KO NMO & OFAEDOF A « fHFHRAZHIZ LY . AARL OMA K Z
WL CHiE 2R . EU BOEERH R & MID ORROMAL, £ L TEDREDIIZHONT
WY Rz FEERO, RN S ~OXIEDF 2 T772 ENEIT T BARDGFEE~D OIML
ERHIZBWTRERAERTSE LR oT, L DITHEAICBWIZRERHOERS TIZ, EU
(2T D REFRARIEURGR L BUEICBI LT, REROREBRR (= X 2 BRI ik O A
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MID (2l E—E 2T o ER I E L VL T2 L85 LoMBELE 20 | 3B btk
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DY 7 =T OY AT DB R LENT 2> TV D, ZHUTd 5 E% OIML O#)E 1T
9%, BUIZEBT D60MES: L b2 Ik TV D,

OIML R117-2 Ok « #EICBI L TIX R T 7 baMES ., SEEEICHENE S5 il LA
oo, PERHEIRD MID 13BI/E, AALFEMKIZ R117 (1995), R118 (1995) xS TH D

2k LT IROBUGERFIZIL R117-1 (2007) . R117-2 ¥/ 5 &3 2 THIEWRWTH
A9,

2009 HIBITSNIZ KX =2 A2 o D31 [V 7 F o7 CHilfl S U7z 5o — ek
FIH] 2OV TIE, R117-1 OFERBFICRIEEITTIICHRET STV e /o, 128 ITEND
A ClEd 7273, R117-1 (2007) IZH HREEMBES L TIHY, WELMEC 44 7.2 L6570
HTEZXDHE, THUTK VIRV IARFRTEWRIZ D B2 BD, LIeh> T, BRI
(ZEREHINC RS9~ 2 WELMEC O FRY 72880 01X, D72 b T E SN 5TEIC 72 - T
L ETRREND,

MID 7% EU 4 CIEH S5 603 - 7273, MID OIEHAMRIAN S Z &%, S L TW5
OIML DIEHDIERIZHIE L TWD DT TH D, PHEICRIT S IEC Bk & ATEX ORIFRO
£ 912, MID OIS COBEEMEHH L T < & PRSI, oHIE~DH L ThH->Th,
&V bR EEIZBWT, f/, MID (OIML) %S &fifeicakat L, ek z g3 %
DOIEFREI-> T D LIRS,

EBEOB Tl MEAESHERAZDOEZ ). AMIIROE 2 50, FRE, AREH
72 L. MID (OIML) (ZHLE STV RWE S OEFICEER OZENBIN T D, Uiz
NETOFEICEADIHEDORLDORENR BN TS EEZ LI, JHEIIINEE,S TS
No, LonL, BREDHES, MEAMMIRIL, FHEE0@EH ORI OBLS TOREIT)
RV EBEOREVGETHY | FEBFTPEOAIEIZONT, Hillimmnidb > T LD R&ED
D,

B%IC, BUMREITOZ K BB L Tk v, RREZ A BRI 2 & 2R
7=LET,
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([Z7g 0Tz, EBIZAY— M A= —DOEADENR, BEEA, FEROFGER Eb 500 4
BOREBRBZLIRDTHS D, ZOX D ITHTERSH O HINTH T Dbk~ REEEGD 2 &
IMTETCRERERR D T2 LKL D,

WEANHARAICB L C, R HICEm AR D TAUCKHT 2 EIZE 2557210 Tl o e
WANWARIERNELNTZDIE, RIFVFELT =7V TEEWWIEERDOETCT A A v
aVELENLIZETERILERZD, 250 ) b LHMOBRITIRENEEZL
N5, FTREORBTIREL THWANWAREMNAEENTLS 52 LT HRZED S LD
DIET A ATy a v &BITo1NBLIETHD, TOL I RREHERE ., ERFZ O L
TEEFEICET AMET S B BRI NTITIND THA I B ERDIRENHELND
EHHIRF LT,

BARIZABIORITA 23— NMO (FEE), NMi (47 > 4) BRSAL, HARENOHR
BRANLITER B2 H L BT D,

(6) s FAEIZSIML T HE W
)10 S50 ([TREHI A — 2 —BIROFRE T NMO (3EE) KO'NMi (47 %) %75
L7, 10 FR1X R118 THBIHEA Y VU it ias OGN FIE & B S FE O 12E
Va— N ZEORRERMER SN TN Z Ennh, BRNREY 2 — VOMER, TV 2—
NWRBRDO A Y v b, T AV v b, F—BIR2 E | FHEIFOMEMRERICET 2 BRN 2 E T
BTN AENERILT-2 D KT 7 ROFITAT Y 2—/L K RI1T-1 ONEO—EBiHERA T
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+ Welcome to NMO

+ Official Journal of the European Union
MI-005 : Measuring systems for continuous and dynamic measurement of quantities of

liquids other than water

+ Work Instructions for the Initial Verification of Liquid Fuel Dispensers under the
Measuring Instruments Directive
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+ OIML and smart metering
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Type approval testing of fuel
dispensers and OIML R117

. DIRECTIVE 2004/22/EC

of the EUROPEAN PARLIAMENT and of the
COUNCIL of 31 March 2004 on measuring
instruments

. STATUTORY INSTRUMENTS

2006 No. 1266 WEIGHTS AND MEASURES
The Measuring Instruments (Liquid Fuel and
Lubricants) Regulations 2006
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DIRECTIVE 2004/22/EC

ANNEX | ESSENTIAL REQUIREMENTS

A measuring instrument shall provide a high level of metrological
protection in order that any party affected can have confidence in the
result of measurement, and shall be designed and manufactured to a
high level of quality in respect of the measurement technology and
security of the measurement data.

The requirements that shall be met by measuring instruments are set
out below and are supplemented, where appropriate, by specific
instrument requirements in Annexes MI-001 to MI-010 that provide
more detail on certain aspects of the general requirements.

The solutions adopted in the pursuit of the requirements shall take
account of the intended use of the instrument and any foreseeable
misuse thereof.

Department for
Business Innovation & Skills

'National
Measurement B I S

Office

REQUIREMENTS

1. Allowable Errors
Maximum permissible error (MPE)
Rated operating conditions
Climatic-  upper and lower temperature limit
humidity - condensing or non-condensing
Mechanical (M1, M2 or M3),and
Electromagnetic environments (E1, E2 or E3),
Influence quantities (Power supply, EMC etc.)

Reproducibility

Repeatability

Discrimination and Sensitivity

Durability

Reliability

Suitability

Protection against corruption

Information to be borne by and to accompany the instrument
O Indication of result

1 Further processing of data to conclude the trading transaction

National
Measurement B I S

Office

—‘—‘“3.0°.*‘.®.U’P*.°°!\>

Department for
Business Innovation & Skills
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ANNEX MI-005

MEASURING SYSTEMS FOR THE CONTINUOUS AND DYNAMIC
MEASUREMENT OF QUANTITIES OF

LIQUIDS OTHER THAN WATER

DEFINITIONS

Meter

Calculator

Associated measuring instrument

Conversion Device

Base conditions

Measuring System

Fuel dispenser

Self-service arrangement / device

Minimum measured quantity (MMQ)

Direct indication

Interruptible/non interruptible

Flowrate range

. ‘ National
il Measurement B I S
' Office

Department for
Business Innovation & Skills

ANNEX MI-005

MEASURING SYSTEMS FOR THE CONTINUOUS AND DYNAMIC
MEASUREMENT OF QUANTITIES OF

LIQUIDS OTHER THAN WATER
SPECIFIC REQUIREMENTS
1. Rated operating conditions
The flowrate range
The properties of the liquid to be measured
The nominal value of the voltage supply (AC / DC)
The base conditions for converted values
2. Accuracy classification and maximum permissible errors
3. Maximum permissible effect of disturbances
4. Durability
5. Suitability
6. Power supply failure
7. Putting into use (Accuracy Class / Types of Measuring system)
8. Units of measurement

National
Measurement B I S

Office

Department for
Business Innovation & Skills

244
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40414

Commission Communication in the framework of the
implementation of Directive 2004/22/EC of
the European Parliament and of the Council of 31 March 2004
on measuring instruments (1)
(Publication of the references to normative documents drawn up by OIML

and the list of the parts thereof corresponding to the essential
requirements (in conformity with Article 16.1 of the Directive))

(2006/C 269/01)

MI-005: Measuring systems for continuous and dynamic
measurement of quantities of liquids

other than water
in relation to:
— OIML R117, edition 1995,
— OIML D11, edition 2004.

Department for
Business Innovation & Skills

National
Measurement B | S

Office
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C 269/6

Official Journal of the European Union 4.11.2006

MI-005: Measuring systems for continuous and dynamic measurement of quantities of liquids

other than water

in relation to:

— OIML R117, edition 1995,

— OIML D11, edition 2004.

Essential requirement in MID
(Annex I and MI-005)

OIML R117, edition 1995
(OIML D11 edition 2004 when mentioned)

Comment

Annex I

1.1 T.3.4, 2.5, 2.6, 2.7, 2.8, 3.1.2, 4.1.1, | Partial coverage of the essential requirement
A.4.1to A4.5, A4.10

1.2 41.1.1, 41.1.2, A4.5 to A49, A4.10 | Partial coverage of the essential requirement
last part

1.3.1 23.1,3.1.1.1, A2, A4l1,A42
in D11: 10.1.1 and 10.1.2 (class H1, H2,
H3)

1.3.2 A2 Partial coverage of the essential requirement
For vibration D11: 11.1.1 level 1 for M2
and level 2 for M3

1.3.3 A2 Partial coverage of the essential requirement
D11:12.1, 12.2, 12.4 ,13.4, 13.5, 13.6,
13.8,14.2,8.5.2

1.3.4 A2, A45 or D11: 13.2 and D 11 | Partial coverage of the essential requirement
14.2.1,13.3,12.3

1.4.1 6.1.11.2, Annex A

1.4.2 D 11: 10.2.1
A.430rD11:10.2.2

2 Not relevant

3 T.3.8,3.1.2.2, 6.1.5.2.1

4 Not relevant

5 T.4.7,3.1.2.3, 6.1.5.3
T.3.13,4.1.3

6 4

7.1 2.9 to 2.18, 2.20, 3.1.3 to 3.1.8, 3.2 to
38,5

7.2 2,35

7.5 2,5

7.6 3.1.5, 3.7.7, 4.3.4.3, 4.3.5, 5.4.4, 5.6.5, | Partial coverage of the essential requirement

5.7.3
6.1.3
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Official Journal of the European Union

4.11.2006

Essential requirement in MID
(Annex I and MI-005)

OIML R117, edition 1995

(OIML D11 edition 2004 when mentioned)

Comment

2.4.1 T.3.6, 3.2.1.4, 3.3.3, 2.5.3
2.4.2 2.5.3
2.5 2.7.4 last paragraph, 2.5.1
2.6 2.7.1,2.8,27.2,27.3
2.7 2.8
3.1 T.541t0T.5.8
T.3.11, T3.12, 4.3.1
4.1.1.1, 4.1.1.2, 4.1.5
Annex A
3.2 T.3.11, T.3.12, Annex A
4 T.4.7, 6.1.5.3
3.1.2.3
5.1 2.9.5,5.10.1.3
5.2 2.16, 2.18.2, 2.17
5.1.5, 5.2.6, 5.7.5, 5.9.2
5.3 2.10, 2.11, T.1.20, 5.1.2, 5.1.3, 5.2.3,
5.2.8, 5.3.1 paragraph 2, 5.4.3, 5.4.3.1,
5.4.3.2, 5.4.10, 5.5.2.1, 5.5.4, 5.6.2,
5.8.1.2, 5.8.3.1.3, 5.8.3.2, 5.8.3.3.1,
59.1
5.4 T.2.14
5.4.1 3.2.4, 3.3.1, 3.3.3, 3.3.5, 3.3.8, 3.3.9, | Not all OIML classes andfor features are
5.1.4, 5.1.5, 5.2.7, 2.7.1, 5.7.5, 5.9.1, | included in essential requirements
59.2, 216, 2.18.2, 2.17, 5.1.5, 5.2.6,
5.7.5,5.9.2
5.4.2 3.2.3 first sentence, 3.3.3, 5.10.1.8,
5.10.2.1.1 (note), 5.10.3.1.1
5.4.3 4.1.2 and T.2.14, 5.1.8, 5.7.1, 5.9.1
5.4.4 2.10 except 2.10.8.2 and 2.10.9, 5.1.2, | Not all OIML classes andfor features are
5.1.3, 523, 528, 5.4.3.1, 5.4.3.2, | included in essential requirements
5.5.2.1,5.5.4,59.1
5.5.1 3.2.4.3,3.33
5.5.2 5.1.5,5.7.5, 5.9.2
5.5.3 T.3.7, 3.3.7, 3.3.6
6 4.2
7 2.4 Partial coverage of the essential requirement
8 29.1
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Official Journal of the European Union

C 269(7

Essential requirement in MID
(Annex I and MI-005)

OIML R117, edition 1995
(OIML D11 edition 2004 when mentioned)

Comment

8.1 2.2.3,2.20.2.2,2.20.2.3

8.2 2.20, 3.1.3

8.3 6.1.3 Partial coverage of the essential requirement
2.19.2 1st paragraph
2.20.2.1b

8.4 4,5.1.11, 2.20

8.5 Not relevant

9.1 219,223

9.2 Not relevant

9.3 2.19 Partial coverage of the essential requirement

9.5 29.1,3.2.1.2,3.2.2.1, 333

9.7 2.3.2,29.1,3.1.1.2

9.8 2.19

10.1 T.1.1, T.1.4, T.3.1, 2.9.2, T.1.5, 5.1.7,
5.2.7,5.4.9,5.5.5

10.2 2.9.3,2.9.4,29.5,29.6, 3.2
3.3, 5.1.10 (second paragraph)

10.3 34,517

10.4 T.3.1, 5.10
223

Annex MI-005

1 2.3,3.1.1

1.1 2.34,23.3,51.1,5.7.1 Partial coverage of the essential requirement
5.6.1 Not all OIML classes andfor features are
233 included in essential requirements

1.2 12,231, 3.1.1.1

1.3 A.4.5,A4.10

1.4 T.1.14

2.1 251,26, 2.7,3.1.2,3.1.5, 41.1

22 2.5.2

2.3 T.3.6, 2.5.3
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1 Introduction

This document is intended to be read in conjunction with MID quality
management system. It forms the technical procedures in relation to the
verification of liquid fuel dispensers under the Measuring Instruments
Directive. It is a guide for all staff involved in the verification of liquid fuel
dispensers. Its aim is to establish best practice and provide a basis for our
confidence that such equipment is verified to a consistent level of quality. It
cannot cover every specific situation, but will provide a framework within
which these situations can be handled.

2 Legislation
The relevant legislation and guidance is listed below:

The Measuring Instruments Directive 2004 2004/22/EEC

¢ The Measuring Instruments (Liquid Fuel and Lubricants) Regulations
2006 S| 1266

e The Weights and Measures Act 1985 (as amended)

e The Measuring Equipment (Liquid Fuel and Lubricants) Regulations
1995 1995/1014 (as amended)

e The Measuring Equipment (Liquid Fuel and Lubricants) Regulations
1995 — Notes for Guidance (July 1999)

e NWML 7321 of March 2002 - Specification for Working Standards of
Capacity — Metal Contents Measures

e NWML7323 of December 2003 - Specification for Working Standards
of Capacity — Integrated Measures

e LACORS Notes for Guidance on Testing of Liquid Fuel Measuring
Instruments (including Health and Safety guidance)

e OIML R117 Measuring systems for liquids other than water

3  Staff

e All staff involved in the testing of fuel dispensers must have been
appropriately trained in Health and Safety. This can be evidenced by
obtaining a DSEAR passport covering C (Core day) and P (Petrol
Retailers) or receiving training specified by their own local health and
safety policies.

e All staff involved in the testing of fuel dispensers must have regard to

their health and safety code of practice and risk assessments for the
testing of liquid fuel measuring instruments.
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o Staff will be monitored on a yearly basis to ensure compliance with the
above requirements.

o Staff will have their competency to undertake initial verification
monitored in accordance with their notified body quality systems.

4 Equipment

Before use, all equipment should be checked for damage and its calibration
status. The authorised verification officer will make a judgement as to whether
any damage is sufficient to affect the accuracy of the measure. If this is so,
then alternative equipment must be used and the damaged equipment
removed from service.

The minimum range of measures needed for verification purposes is as
follows': 20 Litre, 10 litre, 5 litre and 2 litre checkpump, integrated or visigauge
measure.

Other equipment needed will include Health and Safety equipment in
compliance with the procedures specified in 1.2 above, funnels for the return
of product, and a means of measuring errors, where necessary.

All items of equipment must be loaded and secured prior to transporting in a
manner that prevents them being damaged while in transit.

Equipment must be kept secure at all times. If any damage is noted during
use, this will be reported as outlined above, at the earliest opportunity, and the
equipment shall be quarantined.

5 Verification Procedures

1. On arrival at the site, the authorised verification officer should introduce
themselves to the site manager and, where appropriate, any engineers
or fitters involved in the testing. Confirmation that the pump(s) are
ready for verification should be obtained, along with how payment is to
be made, and by whom. The site register should be completed at this
point.

' Manufactured in accordance with NWML 7321 of March 2002 (Specification for Working
Standards of Capacity — Metal Contents Measures) or NWML7323 of December 2003
(Specification for Working Standards of Capacity — Integrated Measures)
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. Check where fuel is to be returned and note the tank numbers on the

verification form.

. Carry out a visual inspection of the equipment to ensure that it
complies with the relevant type approval certificate and the
requirements of the legislation, that there are no leaks, and that the
dispensers are marked with the information required. Complete the
relevant sections of the verification record form.

. The measures to be used for testing shall be made wet, and allowed to
drain for the specified times listed below?. These drainage times apply
each time the measures are emptied.

e 20 Litre and 10 litre Metal Contents Measure — 1 min.

e 5 Litre and 2 litre Metal Contents Measure — 30 sec.

e 20,10, 5 and 2 Litre Integrated Measure (petrol) — 30 sec.
e 20,10, 5 and 2 Litre Integrated Measure (diesel) — 45 sec.

. Ensure pump shows zero before commencing delivery. Take a 20L,
10L, 2L and/or 5 litre (dripstop nozzles) measure at the pump’s
maximum delivery speed, maintaining the speed of delivery as constant
as practically possible. Record the errors found on the verification
record form. The extended indication (verification digit) may be used for
determining the error.

. Take a 20L3, 10L, 2L and/or 5 litre measure at a flow rate, which is as
near as practically 10% of the maximum flow rate stated in the notice of
approval. For standard pumps this will be approximately 4.5L/min, high
speed diesel pumps will be 7.5L/min, and for super-high speed diesel
12L/min. Record the errors found on the verification record form.

. Carry out any further accuracy tests specified by the type approval
certificate. At this point it may be appropriate to undertake a
simultaneous delivery from each side of the pump if more than one
meter is being supplied with fuel from a single pumping unit. The
results of the slow deliveries obtained during accuracy testing can be
used to inform the decision as to whether or not this test is necessary.

. Check the accuracy of the price to pay display.

2 See NWML 7321 of March 2002 (Specification for Working Standards of Capacity — Metal
Contents Measures) or NWML 7223 of December 2003 (Specification for Working Standards
of Capacity — Integrated Measures)

*The requirement to take a slow speed 20 litre delivery was dispensed with on 3™ November
2003 by virtue of The Measuring Equipment (Liquid Fuel and Lubricants) (Amendment)
Regulations 2003 (SI 2003/2110)
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If the pump is fitted with a card reader, this minimum test is required.
Confirm at the time of booking the verification appointment that there
will be a chip and pin credit or debit card available for the test. Using a
payment card or test card (to be provided by the engineer or the site),
take a delivery of fuel from one nozzle on each pump and request a
receipt. Check that the following information on the receipt is correct:

Pump Number

Grade

Quantity delivered (litres)
Price per litre

Price paid

Transaction date

10. If the installation includes a new or updated kiosk control unit / point of

11.

sale (KCU/PQOS), the following minimum tests are required:

Check the make and model of the component parts of the KCU/POS to
confirm the correct approval number for the system is marked on the
pumps.

Attempt to take three consecutive deliveries from each side of each
pump under test to ensure that the third attempt cannot be authorised
until cashing up one of the previous transactions. Make a note of the
pump number, grade quantity dispensed and price to pay. Check these
against the receipts issued by the KCU/POS.

Carry out any other tests recommended in the type approval certificate.

Ensure that all errors are within the prescribed limits and that the meter
calibration has been set as close to zero as is practicable. In practice
this is satisfied if all deliveries straddle zero (e.g. not all positive or all
negative).

12.Ensure all tests have been passed, and the equipment complies with

its type approval certificate. Ensure that all relevant sections of the
verification record form have been completed.

13.If these conditions are met, the pump shall be passed as fit for use for

trade and the verification marks applied in accordance with its type
approval document.

14. A certificate of conformity or refusal to issue a certificate of conformity

must be issued and its reference number recorded on the verification
record sheet.
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NMi: True to life

(uit het leven gegrepen)

4t
TRUE VALUE
AR

+
"C) NMi in the society
y e NMi Nederland
— Calibration Centre for the certification
of measuring instruments used in
industrial metrology.
e NMi Certin
— Designated, Notified and Authorized
body for the certification of measuring

instruments and gaming used in trade
and enforcement.

e
TRUE VALUE
P
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+ []
@] Locations

e NMi in Netherlands:

- Metrology, Police, MOT and Gaming
— Certification Board (issuing authority)
— Laboratories in Dordrecht, Delft,
Rotterdam (euroloop), Brielle,
Hengelo, Bergum Westerborg
e Offices in:
— NMi Italia in Padova, taly
— BMI in Belgium
: — Turkey: weighing and auditing
: — NMi UK United Kingdom

4t
29-1-2010 TRUE VALUE
AR

0 NMi Nederland

e Calibration Centre for the
calibration of measuring
instruments used in industry in
relation to quality control: quick, on
location, maintaining recalibration.

e Performance of verifications on
location on behalf of NMi Certin.

' e Laboratories at Dordrecht, Hengelo
: en Brielle and trucks with facilities.

T
TRUE VALUE
P
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@ Why CalibrationCentre

e \Wide scope of measuring facilities
(accredited)

Cod

+
"C) Accreditation
: e Strong competition in the market (NL
and EU). So, competence must be
demonstrated and clear.
e Accredited by the National Accreditation
Body
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'@ Distinguished by

e Wide scope with high end facilities
e Direct link to National Standards

. Laboratory

e On location

: * In combination with verifications

; ® Quick and Proffecional

e Good brand in the market

@] NV certin

e Licence holder for legal tasks

e Wide range of tasks: Measuring
instruments used in Trade and

: enforcement and Gaming

: Close relation with:

: 9 Ministerie van Volkshuisvesting,
A 2254 Ruimtelijke Ordening en

X Milieubeheer

e
TRUE VALUE
P
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Relation
manufacturer and user

Consumer Measuring instrument Producers

=]
| {}bp

v O

TEXACO

ormity Assessment

EMENT

o
Crrance P

Manufacturers m TATSUNO ENGINEERING &= SERVICE CO._, LTD.

Qoo LD
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4t
TRUE VALUE
AR

Measuring Instruments -

Non Automatic Weighing Instruments

R S T S S SR TR ST S T S S S S S S S S S S A I JIE TR T T S

T
TRUE VALUE
P
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Speed meters
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4t
TRUE VALUE
AR

Break Testers

Car exhaust analyzers

12

T
29-1-2010 TRUE VALUE
AR
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Casino gaming
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TRUE VALUE
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@1 crvironment
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+
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+

Vapor recovery

14

e
29-1-2010 TRUE VALUE
AR
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f@ Pre-packaging

@ Legislation Netherlands

e Metrologiewet

NMi is designated by the minister of
Economic Affairs for conformity
assessment (EU:NAWI/MID and National)

Modules B+D, B+F, G,H
Verification
Granting Accreditations
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@] curopean directives

e Metrology Law harmonized
with EU directives

e European directives
1993: NAWI
2006: MID

e Measuring instruments: (non) automatic
weighing instruments, water meters, gas
meters, energy meters, heat meters, flow
meters, dimensional meters, gas analysers and
taxi meters

@ European approval

e NMi Certin is notification at European
Commission: Notified Body 0112

Type Approval: Module B
Quality System Approval: Module D

Welmec
International cooperation within EU
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0 Police, Traffic and Environment

e Police Law (VMP): Designated by the
Ministry of Justice

e Speed meters, Breath Analysers
etcetera

e Traffic Law: Designated by the ministry
of Traffic

e MOT checks: break testing, gas
analysing,
e Granting accreditations

e Environment: Designated by the Ministry
of Environment
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@ Gaming Law

e Gaming Laws per country

e Multi Country designated by the gaming
boards, representing the government

e Casino gaming Street market and
lotteries.

International Organization of Legal Metrology

@) \World Wide @

Issuing Authority OIML NL1
Testing Laboratory for OIML Rxxx

International Acceptance of Certificate
of Conformity

Basic System al
OML MAA R60 and R76  :QIM L

o
Errance P

)1

EMENT

o
e
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;O Distinguishing factors
+ NMi Certin

e Provide the manufacturer the
opportunity to have quick access to the
market with type approval

e Turnaround time of projects

e Transparent process (status of project)
e International Acceptance

e Client Focus

e Quality of Reports

@ Products of NMi Certin

e Approvals
e National and EU
e Test Reports
e OIML, Gaming
e Accreditations
e Erkende Keurder en CE
e Certificates

e Certificate of Conformity EU, OIML,
Product Standards (EN),Gaming

—143—



'O Accreditatie

Accreditation by National Accreditation
Body: ISO 17020, 17021 en 17025

e Notified Body EU
e Issuing Authority for OIML
e MRA W|th China, Japan, Australia

W W

INSPECTION ~~ MGMI. 5Y5. TESTING
RvATT2]  RvAC 08I HVA L 028

TRUE VALUE
+ + +

+ Testing

+ Certification 4

+ Calibration

+ Training
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@- Welcome to Verispect

OIML and smart metering

George Teunisse
Verispect (NL)

29 January 2010 Smart meters requirements and tests in harmonized standards

Standards and Legislation

(Your question 6 second dot)

29 January 2010 Smart meters requirements and tests in harmonized standards
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@ standards and legislation

At International level

TR
General standardisation ISO I EC

ISO (International Standardisation Organisation)
IEC (International Electrotechnical Committee)

Technical Committees (TC’s) produce:

non-mandatory international standards
(numbering ISO nnnn ; IEC nnnnn)

29 January 2010 Smart meters requirements and tests in harmonized standards S

@. standards and legislation

Also at International level
OIML = International (treaty)

organisation on legal metrology
Harmonisation of legal metrology requirements

TC’s produce recommendations (R nnn)

Recommendations are to be used by National Authorities when
implementing legislation concerning metrology

OIML documents (like D11 and D31) are to be used by OIML
TC’s for producing recommendations

D11 and D31 may refer to International Standards
(not to regional standards)

29 January 2010 Smart meters requirements and tests in harmonized standards 4

—146—



@. standards and legislation

European level (regional level)  rerpe CENEI.EB
CEN/CENELEC i .

(European (Electrotechnical) standardisation Committee)
TC’s produce non-mandatory european standards (EN nnnnn)

CEN/CENELEC is mandated by EC to produce standards to be
used as harmonised standards. Compliance to harmonised
standards demonstrates presumption of conformity to essential
requirements of applicable European directives

{European directives like e.g. NAWI; LVD; EMC; MID; etc.}

Also some ETSI standards are accepted as harmonised
standards. (ETS nnnn)

29 January 2010 Smart meters requirements and tests in harmonized standards o)

@. standards and legislation

European level (regional level)

Only for MID the OIML recommendations (Rxxx)

may be used to demonstrate presumption of conformity
(harmonized documents)

IEC standards are not accepted as harmonised
standards for European directives.

But some CEN/CENELEC standards are copied from
|IEC standard bearing the similar numbering

(e.g IEC 61000-4-2 and EN 61000-4-2)

29 January 2010 Smart meters requirements and tests in harmonized standards 6

—147—



International Organization of Legal Metrology
Organisation Internationale de Métrologie Légale

OIML seminar smart meters and
further progress

OIML Seminar on Smart Meters
Brijuni, Croatia — 2-5 June 2009

29 January 2010 Smart meters requirements and tests in harmonized standards

@- Contents

»Aim of the seminar
»Some contibutions
» Conclusions

» Further progress

29 January 2010 Smart meters requirements and tests in harmonized standards
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Aim of the seminar

29 January 2010 Smart meters requirements and tests in harmonized standards )

@. Aim seminar

Seminar for stakeholders on legal metrology aspects of
smart metering:

* Manufacturers

» Users (utility companies and consumers)

 Authorities (regulators,inspectorates)

» Conformity Assessment Bodies (CAB’s)

* Relevant OIML Technical Committees and Subcommittees

Purpose:

Take note of : Worldwide developments on smart metering
(technologies, legislation and experiances) and

Discuss: impact on the international harmonisation of van
legal requirements for “utility meters”.

29 January 2010 Smart meters requirements and tests in harmonized standards 10
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@ Contents seminar

Presentations and 2 Round table discussions
Attended by:

50 experts from 23 countries, representing:
» National authorities
European Commission,
Industry,
Normalisation organisations,
OIML Technical Committees and Subcommittees,
BIML.

29 January 2010 Smart meters requirements and tests in harmonized standards 11

@

Some contributions

www.oiml.org/seminars/smart_meters/docs/presentations

29 January 2010 Smart meters requirements and tests in harmonized standards 12
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@ Nat. authorities and CAB’s

German view:

Most important points of attention from legal metrology point of
view in “smart metering” are the functionalities which take
part in establishing the transaction parameters and values.

» software design (interface, protocols) and evaluation
Most important statements:

» Measurement of values used for billing purposes shall be
under legal control in order to guarantee the quality of
measurements.

« Depending on the communication structure different solution
are possible.

29 January 2010 Smart meters requirements and tests in harmonized standards 13

General request from industry:
“Set precise rules concerning:

- Scope of metrology

- Consumer data protection
Do not redefine IEC standards”

Difference gas and electricity metering:

* in response time electricity and gas (storage capability
difference)

* In billing in energy units
* In electrical safety of gas meters
* In need for electrical power supply

29 January 2010 Smart meters requirements and tests in harmonized standards 14

—151—



@. OIML approach

Risk on interference/disturbance

due to:

- Intentional and accidental hardware type
interventions:
- electronics
- interference of transmission lines

- Intentional and accidental Software type
interventions

to be reduced/eliminated

29 January 2010 Smart meters requirements and tests in harmonized standards

@. Implications OIML

Review:
R 137 (gas metering); R 46 (electrical energy);
R 49 (water metering).
and adapt to smart metering
Software:
Review applicability of OIML D31 to smart metering
(software document)
Hardware:

Review applicability of OIML D11 to smart metering
(environmental influences)

29 January 2010 Smart meters requirements and tests in harmonized standards 16
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@. Example: missing EMC test

Present EMC requirements and tests in OIML D11
e.g. do not cover PLC signals 2
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Immunity below150 kHz not covered
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@

Conclusions seminar

29 January 2010 Smart meters requirements and tests in harmonized standards
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@- Conclusions seminar

Two most important conclusions:

1. For utility meters, it is the opinion of the
participants that metrological control extends
to the point where the consumer can verify that
the measurement results used for billing are
consistent with the reading of the meter.

29 January 2010 Smart meters requirements and tests in harmonized standards

@- Conclusions seminar

2. The participants agreed that, as a follow-up to this
Seminar, it would be appropriate for the OIML to
develop some kind of guidance paper for those OIML
TC’s and SC's that deal with utility meters,
containing suggestions for the application of

* D 11:2004 (General requirements for electronic
measuring instruments) and

* D 31:2008 (General requirements for software
controlled measuring instruments)

to utility meters and for additional requirements and

(immunity) tests to be considered.

29 January 2010 Smart meters requirements and tests in harmonized standards
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Further progress

29 January 2010 Smart meters requirements and tests in harmonized standards

@. subsequent action

Realize “ ad-hoc working group on smart metering”

» Task: produce a “guidance paper” to be published
as OIML Expert Report (E-publication) as a help for
TC’s and SC’s which produce recommendations
(R- publications) for measurement instruments
used in smart metering.

* NL accepted to be convener (i)
* Result to be delivered beginning 2010

Participants ad-hoc WG SM:
BIML; CH; DE; ES; JP; PL; RS; and UK;

29 January 2010 Smart meters requirements and tests in harmonized standards 22
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@ Present status ad-hoc WG

» Draft send to expert on D31 for implementation of
software requirements

* Awaiting input and comments

 After implementing the draft will be disseminated
between ad-hoc WG members for comments.

Timeline:
work to be finished before 1-4-2010

29 January 2010 Smart meters requirements and tests in harmonized standards

Thank you for your attention
Questions ?
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The U.S. System of Legal Metrology

Carol Hockert
NIST
Weights and Measures Division

NIST’s Role

* To promote and help facilitate
uniformity in legal metrology,
especially in weights and measures
standards and practices, and provide
traceability to national standards.
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Legal Metrology

* NIST has no:

* police power or authority over the States.

» we obtain uniformity and provide traceability through
cooperation, standards development and training.

WMD Activities

Coordination

+ of responses to

regulatory issues to
promote uniformity
and fair trade.

Technical Support to
Stakeholders

Regulatory officials
Business & industry

Standards
Committees

Federal Agencies
Laboratories

Training
 State and Industry
Laboratory Metrology
+ Field Officials

e Administrators

e Information Dissemination

e Publications and NIST
Handbooks

* Representation
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WMD Activities — Metric Program

 Facilitating the use of the metric system
* Education
* Promotion

* Voluntary Metric-Only Labeling

« Since 1994 the Federal Fair Packaging and Labeling
Act has required both metric and inch-pound units

48 States allow metric only labeling, for prod Ar,»gg
regulated at the state level v
1

NIST Handbook 44

“Specifications, Tolerances, and Other Technical
Requirements for Commercial Weighing and Measuring
Devices”

+ also applies to law enforcement equipment
* A product of the weights & measures community
» Published annually by NIST to promote uniformity
* Developed through the NCWM
» Adopted by all states

* By reference
* By incorporation
* Not all States use the same edition
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National Institute of

Specifications, Tolerances, and
Other Technical Requirements for
Weighing and Measuring Devices

15 adopted by the 94th
Hational Conference on
Weigits and Measures 2009

o 4 ﬁ

Handbook 130

“Uniform Laws and
Regulations in the areas of
legal metrology and engine
) , fuel quality”
Uriform Laws and Regulaions - Published by NIST to
in the areas of legal metrology and promote unlforrmty

engine fuel quality
* Developed through the
g NCWM

Weghts and Measres 2008

=

* Uniform laws and
regulations

* Some use as gujdé i
* Some do not use-at 4
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Handbook 133

NIST ~_w~er | “Checking the Net

* Handbook 133 | Content of Packaged
Checking the Net Contents Goods”
of Packaged « Published by NIST to

promote uniformity in
package inspections

* Developed through the
NCWM

* 44 states or terry
. o In 1ts entirety

Handbook 133 ° 1 11 ol
Fourth Edition  wosmumies, Jonuary 2005 7 use as gulde
e 2 donot use at a

Other Publications

 NIST Handbooks 105 Series

* Specifications for standards used to test commercial
devices

« NIST Handbook 143 NISTIR 6969 & IR 7383

+ Laboratory metrology procedures and standards

» NIST Special Publications include
* Interpretations (SP 330 and SP 811)
* Guides
* Manuals
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U.S. Weights and Measures Jurisdictions™

I States
11%

- Cig;s I States
° @ Counties @ Counties
40% M Cities

55 States & Territories
200 Counties
250 Cities
505 Total W&M Jurisdictions

*the number of jurisdictions and percentages are estimates only.

Weights and Measures Regulation in
the U.S.

» Weights and measures regulations implemented at State
and local government level

* No Federal regulation of weighing and measuring devices
except for US Department of Agriculture (USDA)

* USDA Grain Inspection, Packers, & Stockyards
Administration (GIPSA)

* Regulates import and export of grain and related weighing
measuring equipment

» Regulates livestock sales involved in interstate comme}

—168—




KEE S EHFIHE

11%

200 £
250 ik
A E505OWEME: 1 B X is;

*BHEBXIEHE/A—EME, HEHTHS.

KEICHITHE=ERH.

o MRERUVMABFLANILTHEITLTWNDEEEHR

« RERFHE (USDA)ZIRT, SHEHE XY HEH
REFFEELGND

- USDAEMIRE, axxERUITRIGEE (GIPSA)
- BYOBEBARVEEN BEBER
- MREIBBISEFNERERTERH

—169—




Measurement Traceability

International
Standards
(SI Units)

An unbroken chain from

international standards
to the market.

State Laboratory
Standards

[}
State Field "%
Standards

NIST

Devices

User/
Consumer

State Metrology Laboratories

* Most states have a state run laboratory
* Some counties and territories
 Laboratory metrologists trained at the NIST

training laboratory for mass, volume and
length calibrations

* Required to comply with NIST Handbook
143 for certificate of traceability ,

» Requirements are identical to ISO 1702 o
some additions
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U.S. State Metrology Laboratories
NVLAP Accreditation Status (2010)

of
]
“ North Dakota
Idaho M South Dakota W

\Rhode Island
Nebraska ‘ Pennsylvania , Connecticut
? New Jersey
Nevada VNS \ v
", _‘\\; Delaware
Colorado @ i U Maryland
Kansas = ‘
California North ‘Washington, DC
_ p5) Carolina USDA, GIPSA
Oklah South
ahoma Arkansas ina
\ bi

Los Angeles

County

O
o {
S Louisiana
U.S.
= Virgin
Alaska Islands
TR
LINVLAP (18) Current as of o) Q Y
February 2010 Puerto y
i, @ Ri

[] Potential Applications (10)

Y —

How States Regulate W&M Devices

» Typically performed by government officials
* Remains a law enforcement function
* Eliminate actual and perceived bias and favoritism
* Ensure uniform methods of inspection
* Maintain direct control over process

» Verify accuracy/maintenance per NIST Handbook 44

* Regulatory function, not a calibration service

» Typically, inspections conducted at least once per
* May vary frequency based on data & sampling plans
* Respond to complaints between inspections
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Registered Service Agents (Private)

» At least 43 States have some form of registration program
+ Service agencies must register with State

* Some require minimum annual training, traceable standards &
exam

+ Allows service company to repair, recalibrate, and place devices
into service

» At least 2 States allow service companies to perform
official inspection
* Oversight still essential & required
 Training, authorization, licensing and auditing

* Revoking/suspending license if work is not correct

National Conference on Weights and
Measures

 Established by NIST in 1905
* Privatized in 1999

A unique collaboration between industry
and government to further cooperation with
States and encourage uniformity

* Voluntary standards organization

 Standards developed through a committ
public hearing process

 Uniformity is achieved through adopti
use of the standards

—174—




B Y —EXHE (KM

o DIEKEBA3DMICIE, FIGHIDREOEHETOTSL M
HB
o P—E RN IS BRLATREEDE
- MIT&STIE, REBOEMIIE, FL—RARELRRU
HBRERHTVDECAH DD
- COY—ERDERF, EEEEE BRERCERMSKT S
ENTES

o DEKEL2DDMTIE, —EREENRINKXRELT X
TED
. BEOSHBICEETHY, RHLATID 4
« bL—ZUY, BRES, SAEUARERUEE |,
. EBHSELGNSS, 3412‘/7(0313'25%1/—5#1%11: 3
g

EetEN==

e 19054 (ZNISTIZ K- TERILSNT-
« 19994 RE1L
. 'J'I‘It'c‘ffg(:’r%:’;j_:l'd’éf:&), XREBFFEIT
A=—DHRAZEREY, B9—MZFRET
s EE DB
c MBENEESERUAESTOREFRTHE
End
« TOHRBOEAEFERZELTH—1HAE
N3

—175—




National Conference on Weights and
Measures

» Membership consists of weights and
measures officials, and representatives from
manufacturers, industry, associations, and
federal agencies.

* Membership is open to everyone.

 The NCWM has no police power or
authority over the states.

National Type Evaluation Program
(NTEP)

* Program to evaluate “types” of weighing and measuring
devices

+ Single evaluation to satisfy all states and Federal Agencies

* Promotes uniformity of type evaluation, interpretation of
HB 44

* Successful evaluations result in NTEP Certificates of
Conformance

* Now expanding into OIML Mutual Acceptance
Arrangement.

* Cooperative program among manufacturers, users, weights
and measures officials

* Private program managed by NCWM, Inc.

* Nearly all States require NTEP CC for many types of
commercial weighing and measuring equipment

* Goal: reduce cost & time in getting devices to market
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NCWM Publication 14

o “NTEP Administrative Procedures,
Technical Policy, Checklists and Test
Procedures”

* Developed by NCWM Technical Committee on
National Type Evaluation (NTETC)

* Based on NIST Handbook 44
* Published annually by NCWM
» Used by NTEP laboratories to perform NT

evaluations v
)

Legal Metrology Responsibilities
of Federal Agencies

* Food and Drug Administration

» foods & drugs (human & animal), cosmetics, & medical
devices.

» United States Department Agriculture
* meat and poultry.
» produce (quality and grades).

* Treasury Department
* tobacco, wine, beer, distilled spirits & alcohol.
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Legal Metrology Responsibilities
of Federal Agencies

« Environmental Protection Agency
* pesticides and herbicides.

 Federal Trade Commission

» Packaging and labeling of most consumer products
sold at retail.

» Department of Transportation
» compressed gases & hazardous materials.

International Legal Metrology Activities at
NIST

International Organization of Legal Metrology
(OIML)

Sistema Interamericano de Metrologia (SIM)

Asia-Pacific Legal Metrology Forum (APL
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Applying Measurement
Uncertainty in Legal Metrology

When is it necessary?
When is it practical?
How can it be done in the field?

When is an estimate good enough?

Measurement Traceability

International
Standards
(Sl Units)

NIST

State Laboratory
Standards

State Field
Standards

An unbroken chain from
international standards
to the market.

prond

"

Devices

§
......

User/
Consumer
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Components of Uncertainty

* Influence Factors - u,

 Uncertainty of the standard(s) - u
» Tolerances
+ Calibration report
* Multiple standards

* Process standard deviation - s
» Repeatability
* Reproducibility
* Manufacturers specifications

* Display resolution

Evaluating uncertainties

* GUM requires evaluation of all uncertainty
contributors

» Avoid, correct or include each influence
factor component of the uncertainty

 Judgment must be used for many influence
factors

* Uncertainties are “uncertain”
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Example 1

* Price computing scale in a grocery store
* 15 kg capacity; division size (e) of 0.005 kg
« MPE =1.5 e or 0.0075 kg

e To minimize the contribution of influence
factors on the uncertainty of measure

incorporate into the test procedure st
reduce or eliminate these if possible - |

Minimizing Influence factors

Influence Factors How to avoid or minimize

* Operator error * Properly trained staff

* Level of scale * Check level

* Drafts * Check or eliminate drafts

* Thermal equilibrium » Allow for thermal stability
* Vibration * Check for unusual or

excessive vibration

 Zero Tracking  Disable zero trac ;a- :
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Uncertainty of the Standard

Use 15 kg of test weights = u,= MPE/J 3

* OIML Class M2 « OIML Class M2 MPE for
MPE specified in NIST 15 kg 1s 2400 mg
Handbook 105-1 or OIML  y_= 1385 mg
RI111 s

* Most common method of ) )

assuring acceptable e Or from a calibration
standard uncertainties report:
Calibration report u, = 25 mg*
uncertainties

* Provides a smaller and/or *Note: in order to use thig sa

more accurate uncertainty the measured Value j
value for the standards standard must be usé

Process Standard Deviation

Repeatability Test
* Most commonly performed in legal metrology

» Used in combination with a discrimination test
(testing sensitivity of the scale)

Reproducibility
» Used in a lab environment; applicable for
packaging of product

Manufacturer’s Specifications
* Not recommended
Display Resolution
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Repeatability Test

Use actual calculated standard deviation,
unless SD = 0.

If repeatability standard deviation is zero and
discrimination test passes, use

S, = Ys(e/N 3) =0.29¢
s, = 0.29 *(5000 mg) = 1450 mg

Approximating Uncertainty

Determine or estimate uncertainty components
using one of the options listed previously:

u, =+ us?

u, =+ (13852+ 14502) = 2005 mg
Expanded Uncertainty (k = 2)

U =4010 mg or 0.004 kg at max
Compare to MPE = 0.0075 kg
Consider risk analysis alternatives
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Example 2

» Retail Motor Fuel Dispenser (petro pump
meter)

» Test standard is a 20 liter stainless test
measure

 MPE of meteris =0.1 L (R117)
« MPE of meter is =0.05 L (HB 44)

Minimizing Influence factors

Influence Factors How to avoid or minimize
* Operator error * Properly trained staff

» Evaporation of product * Avoid direct sunlight/heat
* Level of Prover * Check level

* Thermal equilibrium * Check temperatures

* Cleanliness of prover * Maintain equipment
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Uncertainty of the Standard

 MPE of the test measure
from R120 or NIST
Handbook 105-3
e Most common method of

assuring acceptable
standard uncertainties

 (Calibration report
uncertainties
e Provides a smaller and/or
more accurate

uncertainty value for the
standards

= MPE/Y 3

R12O MPE for 20 L test
measure is 0.01 L when used
as nominal volume

u, = 0.0058 L

*  Or from a calibration reEort
if using measured value

u,=0.0045 L

*Calibration report uncertalntles are
usually expanded (k=
by ‘k’"to determine u

Process Standard Deviation

* Repeatability Test

* Limited use in field
applications

e Manufacturer’s
Specifications

* s,=0.007 L (estimate)
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Approximating Uncertainty

Determine or estimate uncertainty components
(from previous slides):

u, =+ uls?

u, =+ (0.0058%+0.0072) = 0.0091 L
Expanded Uncertainty (k = 2)
U=0.018 L

Compare to MPE =0.10 L or 0.05 L

In service MPE is doubled — allows for &
shared risk approach 1

Conclusions

Uncertainty of measurement should be
considered when determining MPE of
devices

An awareness of uncertainty components is
essential in order to reduce or eliminate
influence factors
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Contacts

e www.nist.gov/owm
e NISTIR 6919

* Weights and Measures
« carol.hockert@nist.gov or 301-975-5507

 OIML or APLMF Activities
* charles.ehrlich@nist.gov or 301-975-4834

Thank you very much for your
attention
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OIML Document on Incorporating
Measurement Uncertainty into
Conformity Assessment Decisions
in Legal Metrology

Charles D. Ehrlich

National Institute of Standards and Technology
(NIST)
Gaithersburg, Maryland U.S.A

Co-Secretariat OIML TC 3/SC 5
CIML Member for U.S.A.

OIML Document on Incorporating
Measurement Uncertainty into
Conformity Assessment Decisions
In Legal Metrology
(First Committee Draft)

Motivation
Scope

Key Elements

—200—




EEFEICETAEEHEEAD
FENSBEAICEIT H0IMLXE

Charles D. Ehrlich

K EAESE LA (NIST)
BAH—Z =5, A)—SURM, U.S.A

OIML TC 3/SC 5+ R EE
*(ECIMLES

EEEICHITHEEHEEEAD
AENSEAICEHTH0IMLXE
(FIREFEREER)

EJL5
3 FA #6 7
ERGER

—201—




JMIF/METI 2010

True Value, Measured Value and Measurement Error
(VIM3 Terminology)

AAAAAAAAAAAAAAAA

\
\
\
\
|
\ \
\ \
\ \
| |
|
| |
} % l i » possible values
0 1 unit Yitrue) y thatlcould be
true value measured value attributed to
of measurand of measurand measurand

JMIF/METI 2010

Systematic Measurement Error and Random Measurement Error
(VIM3 Terminology)

relative frequency
that an individual
measured value is
obtained for muitipie
measurements of
the measurand

| I
Iy I I
| I
| systematic measurement error |
|
|
\
|
|
L measurement error ,
| )
| I
} | } » possible values
1 unit Y true) y th;t'gotjlﬂ ?e
true value measured value attributed to
measurand
of measurand of measurand
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Unknowable Systematic Measurement Error leads to
Unknowable True Value and Unknowable Measurement Error

(VIM3 Terminology)

relative frequency
that an individual
measured value is
obtained for multiple
measurements of
the measurand
A

I

\
. | N
____________________ » L_. random measurement error

, \ :
| ‘ - } » possible values
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(exists but unknowable)
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GUM Philosophy
(VIM3 Terminology)

probability density
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value corresponds to

the true value of the I
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GUM Philosophy
(VIM3 Terminology)

probability density
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GUM Philosophy
(VIM3 Terminology)

probability density
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Why (Explicitly) Incorporate Measurement
Uncertainty into OIML Recommendations?

Metrology has moved towards a
‘probabilistic’ approach to measurement

International Accreditation and ISO/IEC
Guide 17025 require it!

JMIF/METI 2010

Don’t at least some OIML Recommendations
already take measurement uncertainty into
account, or at least mention it? Yes, ~25%!

Several other documents on this topic already
exist:

ILAC G8 and G17

WELMEC 4.2

WELMEC Guide (2005 draft)

Articles (Kaalgren and Pendrill, Sommer, ...)
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Yes, ~25% !
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Scope of this International Document:

To provide guidance to OIML Secretariats and to
members of OIML Technical Committees and
Subcommittees on options to consider for
incorporating the concept of “measurement
uncertainty” into OIML Recommendations and
other OIML publications pertaining to conformity
testing of measuring instruments and systems
in legal metrology.

JMIF/METI 2010

Obijective of Measurement (GUM Philosophy):

Provide a range of values, usually expressed as a
single value along with a measurement
uncertainty, within which the true value of the
measurand is believed to lie, with a stated
degree of belief
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Obijective of Testing (OIML Philosophy):

Make a yes/no decision on whether the instrument
is providing indicated values that are close-
enough to what is believed to be the true value
of what the instrument is measuring to meet the
specified regulatory or other requirements

2010/3/20
Measuring (Calibrating) a Standard Weight
Mie (O
raled’ U calibrated
probability density Standard Weight
that a measured
value of the mass of
the standard weight
corresponds to the
‘true’ value of the -——————— »  Systematic Measurement Error = M ibrated - M.
mass of the standard (exists but unknowable in principle)
weight

probability density
function (PDF)

standard measurement uncertainty (U caiiprated)

| } } possible

quantity
0 1unit Mie Meaibrated values of
‘True’ Value Measurex d mass (M)
of Mass of (Calibrated)
Standard Value of
Weight Mass of
Standard
(exists but
unknowable
in principle)
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probability density
that a measured
value corresponds to
the ‘true’ value

Error of Indication: Example for Weighin

(exists but unknowable in principle)

‘True’ Value of Error of Indication = MI My

Measured Value of Error of

Best Estimate of ‘True’ Value of

Instrument (Under Test

Standard Weight ®)

M
e raled » Ucalibrated
Weighing Instrument
(Under Test)

Error of Indication =

M‘-M

I

|

1

I

I

I

I

|

" . I
Indication = |
I

I

|

!

I

calibrated 1
|

1

| (PDF)
i
|
|
I
| | | | " "
[ ' T I possible quantity
0 1 unit Mie Maaiirated M values of mass
True’ Value ~ Measured Indicated Value of
of Mass of (calibrated) Mass of Standard
Standard Value of Weight as given by
Weight Mass of Weighing
Standard Instrument
(exists but Weight
unknowable
in principle)
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probability density Standard Weight

that a measured M e
value of the error of
indication
corresponds to the
‘true’ value of the
error of indication

ted + Ycalibrated

Weighing Instrument

Measured Value of Error of (Under Test)

Indication =
Best Estimate of ‘True’ Value of
Error of Indication =

(PDF)

standard measurement
uncertainty (ug,)

T possible quantity
E MPE , values of error of
1 indication (E))

M‘ ~ Maiirated
|
T

MPE 4

2010/3/20
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Types of Risk

- Risk of False Acceptance
- Risk of False Rejection

- Shared Risk

JMIF/METI 2010

Risk of False Acceptance

probability density

that the measured

value of the error
of indication A

corresponds to the A

‘true’ value of the

error of indication

probability
density function
(PDF)

\Consumer’s Risk

1 T » error of in
MPE 0 E, MPE. E

dication
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Area under the Normal Curve

0.00

0.00000
.03983
.07926
.11791
.15542
.19146
.22575
.25804
.28814
.31594
.34134
.36433
.38493
.40320
.41924
.43319
.44520
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.46407
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.49534
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.49865
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.49966
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.49984
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0.49993
0.49995
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©000000000000000000000000000000000000

0.01  0.02
00399 0.00798
04380 0.04776
08317 0.08706
12172 0.12552
15910 0.16276
19497 0.19847
22907 0.23237
26115 0.26424
29103 0.29389
31859 0.32121
34375 0.34614
36650 0.36864
38686 0.38877
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42073 0.42220
43448 0.43574
44630 0.44738
45637 0.45728
46485 0.46562
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49396 0.49413
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49978 0.49978
49985 0.49985
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0.12930 0.13307
0.16640 0.17003
0.20194 0.20540
0.23565 0.23891
0.26730 0.27035
0.29673 0.29955
0.32381 0.32639
0.34849 0.35083
0.37076 0.37286
0.39065 0.39251
0.40824 0.40988
0.42364 0.42507
0.43699 0.43822
0.44845 0.44950
0.45818 0.45907
0.46638 0.46712
0.47320 0.47381
0.47882 0.47932
0.48341 0.48382
0.48713 0.48745
0.49010 0.49036
0.49245 0.49266
0.49430 0.49446
0.49573 0.49585
0.49683 0.49693
0.49767 0.49774
0.49831 0.49836
0.49878 0.49882
0.49913 0.49916
0.49938 0.49940
0.49957 0.49958
0.49970 0.49971
0.49979 0.49980
0.49986 0.49986
0.49990 0.49991
0.49994 0.49994
0.49996 0.49996
0.49997 0.49997
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Standard Normal Distribution Table (2 Table)

from X =
0.05 0.06
0.01994 0.02392
0.05962 0.06356
0.09871 0.10257
0.13683 0.14058
0.17364 0.17724
0.20884 0.21226
0.24215 0.24537
0.27337 0.27637
0.30234 0.30511
0.32894 0.33147
0.35314 0.35543
0.37493 0.37698
0.39435 0.39617
0.41149 0.41308
0.42647 0.42785
0.43943 0.44062
0.45053 0.45154
0.45994 0.46080
0.46784 0.46856
0.47441 0.47500
0.47982 0.48030
0.48422 0.48461
0.48778 0.48809
0.49061 0.49086
0.49286 0.49305
0.49461 0.49477
0.49598 0.49609
0.49702 0.49711
0.49781 0.49788
0.49841 0.49846
0.49886 0.49889
0.49918 0.49921
0.49942 0.49944
0.49960 0.49961
0.49972 0.49973
0.49981 0.49981
0.49987 0.49987
0.49991 0.49992
0.49994 0.49994
0.49996 0.49996
0.49997 0.49998

0 to

0.07

0.02790
0.06749
0.10642
0.14431
0.18082
0.21566
0.24857
0.27935
0.30785
0.33398
0.35769
0.37900
0.39796
0.41466
0.42922
0.44179
0.45254
0.46164
0.46926
0.47558
0.48077
0.48500
0.48840
0.49111
0.49324
0.49492
0.49621
0.49720
0.49795
0.49851
0.49893
0.49924
0.49946
0.49962
0.49974
0.49982
0.49988
0.49992
0.49995
0.49996
0.49998

©0000000000000000000000000000000000000000

03188
07142
11026
14803
18439
21904
25175
28230
31057
33646
35993
38100
39973
41621
43056
44295
45352
46246
46995
47615
48124
48537
48870
49134
49343
49506
49632
49728
49801
49856
49896
49926
49948
49964
49975
49983
49988
49992
49995
49997
49998

0.03586
0.07535
0.11409
0.15173
0.18793
0.22240
0.25490
0.28524
0.31327
0.33891
0.36214
0.38298
0.40147
0.41774
0.43189
0.44408
0.45449
0.46327
0.47062
0.47670
0.48169
0.48574
0.48899
0.49158
0.49361
0.49520
0.49643
0.49736
0.49807
0.49861
0.49900
0.49929
0.49950
0.49965
0.49976
0.49983
0.49989
0.49992
0.49995
0.49997
0.49998

The table to the left contains the area under the
standard normal curve from x = 0 to a specified value
X=a.

This is demonstrated in the graph below for @ = 0.5.
The shaded area of the curve represents the
probability that x is between 0 and a.

Normal POF

04

a3
z
2
a /
£ 02
B \
2
]
&

a1

a
-4 a 2 Bl [ 1 2 E] 4

Adapted from: NIST Web Site
http://www.itl.nist.gov/div898/handbook/eda/section3/eda3671.htm
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Risk of False Rejection

probability density
that the measured
value of the error
of indication
corresponds to the
‘true’ value of the
error of indication

Producer’s Risk/’

probability
density function
(PDF)

I

MPE

* error of indication

T
MPE, E,
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Shared Risk

probability density

Advantage: Don'’t need to explicitly know form of PDF

that the measured pr_obablllty_
density function
value of the error (PDF)
of indication
corresponds to the
‘true’ value of the
error of indication
Shared Risk Shared Risk
| | » error of indication
MPE . 0 MPE

E,

Disadvantage: Measurement uncertainty may be ‘unacceptably’ large without knowing it.
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Probability Density Function (PDF)

probability density
that the measured
value of the error
of indication
corresponds to the
‘true’ value of the
error of indication

10/3/20

- MPE 5

* error of indication

E

Figure D1
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Additional Conformity Assessment
Criteria

Maximum Permissible Uncertainty
(MPU)

- for error of indication

- for measurement standard

JMIF/METI 2010

Measurement Capability Index (Cy,)
(JCGM WG1 106) -
Step 1: Calculate
E = [E, + MPE]/[2 MPE]
Cy = MPE/[2 ug] = MPE/ U,_,

Step 2: Look on the Cy, chart, locate the
calculated values of E and C,, , and see
whether the point of intersection is inside
(white area) or outside (shaded area).
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BIFEEE HIEEE (C),)
(JCGM WG1 106)
ATYIT1: TEEHETS
E = [E, + MPE]/[2 MPE]
C,, = MPE/[2 ug] = MPE/ U,_,

2FvF2:Cy, Fr—rERT, ERUC, D5
HEDGZAZEL, TOXRAMNRAI(BL
fEig) ICH SN IMA| (RHRFER) (CH DM E
IMZERRD,
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Measurement Capability Index

C,=MPEJU_,

40

20 b

I A R L)
T T

i |

30 H

\‘ _ P =95 % for points on curve ! .

0.0 0.1 02 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

E=(l5,+MPE) (2MPE)

Courtesy of W. Tyler Estler
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Measurement Capability Index
C,.=MPE|U,_,
o i;
20 \ I
\ =95 % for points on curve l
| \ s Pe p /
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Pe > 95 % in this region

W L N0
T

Pe <95 % in shaded regior/‘

~

0.0 0.1 02 03 0.4 03 0.6 0.7 08 0.9 Lo

E=(FE +MPE) /(2MPE)
E=(F+MPE)/(2MPE)

Courtesy of W. Tyler Estler
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C,=MPEJU,_,
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Guard Bands

New New New
REJECTION INTERVAL ACCEPTANCE REJECTION INTERVAL
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| | : » error of indication
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| |
I I
Original Original Original
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(Instrument Fails Test) (Instrument Passes Test) (Instrument Fails Test)

| | ! » error of indication
MPE . 0 MPE E,
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Table of Contents (15t CD)

Scope and Objectives
Terminology
Introduction

Basic considerations pertaining to conformity testing decisions and
measurement uncertainty
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5 Conformity testing decisions that explicitly incorporate
measurement uncertainty

—  Probability density function (PDF)
—  Probability of conformity

—  “Risks” and “Decision Rules” associated with conformity
decisions

* Risk and decision rule for false acceptance

* Risk and decision rule for false rejection

»  Shared risk

*  Maximum permissible uncertainty (of error of indication)

*  Maximum permissible uncertainty (of measurement
standard)

*  Summary of considerations for decision rules

2010/3/20
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6 Taking measurement uncertainty into account
when establishing MPEs and accuracy classes
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Foreword

The International Organization of Legal Metrology (OIML) is a worldwide, intergovernmental
organization whose primary aim is to harmonize the regulations and metrological controls applied by
the national metrological services, or related organizations, of its Member States. The main categories
of OIML publications are:

= International Recommendations (OIML R), which are model regulations that establish the
metrological characteristics required of certain measuring instruments and which specify
methods and equipment for checking their conformity. OIML Member States shall implement
these Recommendations to the greatest possible extent;

= International Documents (OIML D), which are informative in nature and which are
intended to harmonize and improve work in the field of legal metrology;

= International Guides (OIML G), which are also informative in nature and which are
intended to give guidelines for the application of certain requirements to legal metrology; and

* International Basic Publications (OIML B), which define the operating rules of the various
OIML structures and systems.

OIML Draft Recommendations, Documents and Guides are developed by Technical Committees or
Subcommittees which comprise representatives from the Member States. Certain international and
regional institutions also participate on a consultation basis. Cooperative agreements have been
established between the OIML and certain institutions, such as ISO and the IEC, with the objective of
avoiding contradictory requirements. Consequently, manufacturers and users of measuring
instruments, test laboratories, etc. may simultaneously apply OIML publications and those of other
institutions.

International Recommendations, Documents, Guides and Basic Publications are published in English
(E) and translated into French (F) and are subject to periodic revision.

Additionally, the OIML publishes or participates in the publication of Vocabularies (OIML V) and
periodically commissions legal metrology experts to write Expert Reports (OIML E). Expert
Reports are intended to provide information and advice, and are written solely from the viewpoint of
their author, without the involvement of a Technical Committee or Subcommittee, nor that of the
CIML. Thus, they do not necessarily represent the views of the OIML.

This publication - reference OIML R 143, Edition 2009 - was developed by Technical Subcommittee
TC 16/SC 1 Air pollution. 1t was approved for final publication by the International Committee of
Legal Metrology in 2009 and will be submitted to the International Conference of Legal Metrology in
2012 for formal sanction.

OIML Publications may be downloaded from the OIML web site in the form of PDF files. Additional
information on OIML Publications may be obtained from the Organization’s headquarters:

Bureau International de Métrologie Légale
11, rue Turgot - 75009 Paris - France
Telephone: 33 (0)1 48 78 12 82

Fax: 33(0)142821727
E-mail: biml@oiml.org
Internet: www.oiml.org
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Instruments for the continuous measurement of SO,
in stationary source emissions

1 Scope

1.1 This Recommendation applies to measuring instruments (hereafter referred to as “gas
analytical systems”) that serve to determine the volume fraction of SO, and establishes the conditions
and requirements with which such systems shall comply in order to meet the requirements for
measurement results of the pollutant content in stationary source emissions within the OIML Member
States.

This Recommendation applies to gas analytical systems intended for measuring (analyzing) emissions
of industrial enterprises and to gas analytical systems for controlling the technological processes
whose principle of operation is based on UV absorption, fluorescence or nondispersive IR methods. It
specifies the metrological and technical requirements for gas analytical systems, as well as the means
and methods for checking their standardized characteristics.

1.2 Restrictions

1.2.1  This Recommendation does not consider the uncertainties of the measurement results of the
emissions to be determined on the spot where the gas analytical system is actually installed; these
uncertainties are determined by the primary standard method on the second level of quality assurance.

1.2.2 Gas analytical system software certification problems are also beyond the scope of this
Recommendation.

2 Terminology

2.1 gas analytical system
assembly to carry out specified gas analytical measurements (ISO 7504:2001 [22])

Note: In this Recommendation a gas analytical system means a system that continuously measures
the volume fraction of sulfur dioxide by analyzing the gas samples taken directly from the
pipe or gas duct of an industrial enterprise, which includes a means for sampling and sample
preparation (in the case of extractive sampling), a gas analyzer, means for accumulation,
processing and storage of measurement results, means for control and adjustment of the main
components of the system, an interface to connect devices measuring the gas flow parameters
of exhaust emissions, and gas and electric lines of communication.

2.2 sampling probe

device inserted into the gas, designed to take a representative sample thereof, to which a sample line or
a sample container is connected (ISO 7504: 2001 [22])
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2.3 Sampling techniques (ISO 7504:2001 [22])

2.3.1 sample line

line provided to remove a representative sample of a gas to be analyzed and to transport it to the
analyzer

Note: A sample line may include devices such as filters, dryers or condensers (primary and
secondary treatment gas) which are necessary to prepare the sample for analysis.

2.4 gas analyzer

assembly which enables qualitative and/or quantitative determinations (measurements) of substances
on the basis of their chemical or physical properties (ISO 7504: 2001 [22])

2.5 input measurement signal

measurement signal functionally related to the measurand — the volume fraction of a component to be
measured, which enters the input of a measuring instrument, a measuring channel or a separate
converter component

2.6 gas handling system

all components of the gas analytical system, from the sampling probe to the tube of the gas sample
outlet, through which the gas samples, including the Calibration Gas Mixture (hereafter termed
“CGM”) and the zero gas, are conveyed by the pump

2.7 adjustment

set of operations carried out on a measuring system so that it provides prescribed indications
corresponding to given values of a quantity to be measured (VIM, 3.11 [1])

2.7.1 user adjustment
adjustment employing only the means at the disposal of the user

2.7.2 adjustment means
means allowing the adjustment of the gas analytical system by the user

2.7.3 semi-automatic adjustment means

means allowing the user to adjust the gas analytical system without having the possibility of changing
the input measurement signal, whether the automatic adjustment is required or not

Note: For those gas analytical systems that require the calibration gas mixture to be entered
manually, the adjustment means are considered to be semi-automatic.

2.7.4 automatic adjustment means

means performing the adjustment of the gas analytical system as programmed without the intervention
of the user, to initiate the adjustment or regulate the measurement signal

2.8 zero-setting means (of a gas analyzer)
means to set the indication of the gas analyzer to zero
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2.9 means for adjustment of a gas analyzer by the calibration gas mixture
means to adjust the indication of the gas analyzer to the value of the SO, volume fraction in a CGM

2.10 internal adjustment means
means to adjust the gas analyzer without the use of a CGM

2.11 warm-up time

time between the instant at which power is applied to a gas analytical system and the instant at which
the system is capable of complying with the metrological requirements

Note: For a gas analyzer this is the time between the instant at which power is applied to it and the
instant at which the measurement result of the volume fraction, a CGM being supplied to the
input, is within the permissible limits.

2.12 response time

time interval between the instant of a stepwise concentration change of the substance (SO,) being
measured and the instant at which the signal reaches 90 % of its stable value

2.13 error
measured quantity value minus a reference quantity value (VIM, 2.16 [1])

2.14 intrinsic error
error of a gas analyzer, determined under reference conditions

2.15 absolute error of measurement
result of measurement minus the reference value of the measurand

2.16 relative error
error of measurement divided by the reference value of the measurand

2.17 fault

difference between the error of indication and the intrinsic error of measuring instrument (OIML
D 11:2004, 3.9 [6])

Note: Random errors presenting momentary variations in the indication but which cannot be
interpreted, recorded or transmitted as measuring results are considered to be insignificant
faults.

2.18 influence quantity

quantity that, in a direct measurement, does not affect the quantity that is actually measured, but that
affects the relation between the indication and the measurement result (VIM, 2.52 [1])

2.19 rated operating conditions

operating conditions that must be fulfilled during measurement in order that a measuring instrument or
measuring system perform as designed (VIM, 4.9 [1])
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2.20 disturbance

influence quantity having a value within the limits specified in this Recommendation but outside the
specified rated operating conditions of a measuring instrument (OIML D 11:2004, 13.2 [6])

2.21 reference condition

operating condition prescribed for evaluating the performance of a measuring instrument or measuring
system or for comparison of measurement results (VIM, 4.11 [1])

2.22  checking facility

facility that is incorporated in a measuring instrument and which enables significant faults to be
detected and acted upon

Note: “Acted upon” refers to any adequate response by the measuring instrument (luminous signal,
acoustic signal, prevention of the measurement process, etc.) (OIML D 11:2004, 3.18 [1]).

2.23  gas sample

gas taken from the pipe or gas duct of the stationary source of emissions, conveyed to the gas analyzer
for analysis

2.24  instrumental drift

continuous or incremental change over time in the indication, due to changes in the metrological
properties of a measuring instrument. (VIM, 4.21 [1])

Note: In this Recommendation, “drift” means a change in the indication which occurs during a stated
period of time at a given concentration of SO, in a sample to be analyzed.

2.25 calibration gas mixture (CGM)

stable gas mixture of known SO, concentration (volume fraction) used for periodic calibration and
adjustment of the gas analyzer, as well as for tests of its metrological characteristics for compliance
with the requirements of normative documents

2.26 Abbreviations

AC  Alternating Current

DC  Direct Current

CGM Calibration Gas Mixture

EM  Electromagnetic

EUT Equipment Under Test

IEC International Electrotechnical Commission

ISO  International Organization for Standardization

MPE Maximum Permissible Error

ppm  part per million (e.g. 1 cm®*/1 m®) (ISO 80000-9 [30])
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3

31

Description of the gas analytical system

The gas analytical system for extractive methods consists of a means for sampling, preparation

of samples, and measurement of the SO, concentration in the pipes and gas ducts of industrial
enterprises. The pump provides the means for conveying the gas sample through a gas handling
system. The SO, gas analyzer incorporated in the gas handling system analyzes the sample and
provides a signal related to the volume fraction of the gas component of interest (SO,), which arrives
at the data accumulation unit where it is processed, recorded and stored.

The metrological characteristics of the gas analytical system depend on the corresponding
characteristics of the units included. The example of the composition of a gas analytical system using
calibration gas mixtures for its adjustment is shown in Fig.1.

3.2

The gas analytical system in general consists of the following principle units:

a sampling probe with a coarse filter, which is introduced into the pipe or gas duct of a
stationary source of emissions;

a heated main pipe for supplying a gas sample from the sampling probe to the input of the gas
analyzer;

a pump to convey the gas sample through the gas handling system;

a gas flow rate measurement system, for example a rotameter, to measure the gas flow rate in
the gas handling system;

a condensate separator to prevent condensation from forming in the gas handling system;

a filter to remove dust from the gas sample, which could cause contamination of various inner
parts of the gas analyzer;

an electro-pneumatic valve to switch a sample to be analyzed, a calibration gas mixture or a
zero gas to the input of the SO, gas analyzer (a pipe connecting two three-way valves is
intended for delivering the CGM to a sampling system through a three-way valve to estimate
the efficiency of that system, i.e. the absence of probe composition change);

a gas analyzer;

a means to check operation of the gas analytical system and means to adjust the units;

a means for data accumulation, processing and storage.

The gas analytical system may include means to signal:

the malfunction of the units of the gas analytical system;

the reduction of the gas amount in a cylinder required for automatic adjustment of the gas
analyzer to an amount below the permissible value; and

the current value of the SO, volume fraction in the sample exceeding the maximum
permissible value.

—246—



3. WA AT LDHHA

31 HHEEOT A AT AE, Yo7V 7, o TV R O FEESEORE KD
HAL 7 FHO SO EERNIEHEBENOHERINTWD, R 71X, AN KR 7
AT BB L CHAY TNV EWRET DO FEERMT D, AN R TV RT
LI L72 SO, H AT ERIL, ZOH U T2l LT, TOBLHT A/ (SO,
DR RICEET HE S 2L, TAN0HE, BHEAMEFEEINDG T — 2 Efla=y
MZBIET D,

HAGHT > AT LD R, TN =y b OJSERMEICIKGTT 5, O
WK IEFRAE T AZHEHT DT AN AT LAOEREH 2K 11 5R L TW5D,

3.2 RS HT AV AT L, WOEHEA=y PPOLHBRENTND ¢

B HW T AN FEEZEY T T e =T, ZRIEEETS v a VIR
DOEE IZHT AKX 7 FHICERBE SIND,

B TN T =T A MATNC T A TV E G T 57200
Ik QA G

B ANV RV T VAT AEZBL AV TNV ERET DO DRST

B AN RV TV AT LAHOT AR EEZ T 57200 T A& 2 A
T A, Bl ZAE, R R

B ANV RY T VAT AHIZERE DR T 5 O % B 1k 3 5 72 O %k 57 B

Vi
B ARG EROSEIERNTA > OBERIFEINE 0 GDBEE AT TV
MoBRET LT 4 H

B o570, WRIERHIRE T AT Ea T A% SOy T A5Hrgs D ATIIT
0B x HEMERS (ZHRICERT D54 T, ZOV AT LD,
Thbb, 7o —THEENORNZ EEHET IO FRAEL T
TV T VATAIZCCGM kT HZEEBEK LTS, )

B AT

B TAGW VAT LAOEMEE T = v 7 THHERPIED2=y M EREST 4%
i

B T XER, WEEMRGFO OO E

HAGBH LY AT LIE, WOBIZOWTREEERETLIFEREZELEND
5o

B ARGV AT LAORBE{EL=> I

B T ASHEO K NE RS ) AN H A BEOFRMEARTDE~DIK
Tk

B SRKTRMEBZ LY AN SO, KFES RO HARAE

—247—



OIML R 143:2009 (E)

TN
1 2 3 /\h
C ,7, _| r ~ 5
]
L 1 ;
] ] 1 17
B X
LN 10 |
8 g [

15
13 | 16

—/
||

T’IB i’l‘)

Fig. 1
Example of the composition of a gas analytical system using calibration gas mixtures for its
adjustment

Figure labels

1. Pipe 11. Gas analyzer

2. Sampling probe 12. Rotameter

3. Separator 13. Pump

4. Compressor 14. Processing and information storage unit
5. Condensate removal 15. Adjustment means

6. Filter 16. Unauthorized adjustment protection
7. Electro-pneumatic valve 17. Interfaces

8. CGM cylinder 18. Zero gas input

9. Carbon filter 19. Sample output

10. Pressure sensor
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4 Metrological requirements
4.1 Presentation of the measurement results

The measurement results of the concentration of sulfur dioxide in the sample shall be obtained as its
volume fraction in the mixture of gases selected from the stationary source emissions, calculated for
reference conditions.

The reference conditions are:
= temperature: 273.15 K;
= pressure: 101.3 kPa.

In this Recommendation for the volume fraction unit, ppm is used (ISO 80000-9 [30]).
4.2 Measuring range

The gas analyzer shall be capable of measuring the volume fraction of sulfur dioxide over a range
from 1 ppm to 5 000 ppm. This measuring range may be divided into sub-ranges.

4.3 Maximum permissible errors
4.3.1 Maximum permissible intrinsic error

For any measurement within the measuring range or sub-range (see 4.2) under the reference conditions
specified in 8, the MPE, positive or negative, is the larger of the two following values:

= 0.5 ppm;
= 59 of the measured value.

4.3.2 Maximum permissible errors on verification under rated operating conditions (without
dismounting the gas analytical system)

The MPE, positive or negative under the rated operating conditions specified in 4.5.1, may be equal to
or greater than the maximum permissible intrinsic errors, taking into account the real values of the
influence quantities, but they should not exceed the larger of the two following values:

= 1.2 ppm;

* 8 % of the measured value.
4.4 Repeatability
An estimate of the standard deviation is used as a characteristic of repeatability, which shall not

exceed 1/3 of the maximum permissible intrinsic error (4.3.1) at the given point of the measuring
range.
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4.5 Influence quantities
4.5.1 Rated operating conditions (for use of the gas analyzer):

a) temperature: 5 °C to 40 °C;

b) relative humidity: up to 90 % at 25 °C;

¢) atmospheric pressure: from 86 kPa to 106 kPa;
d) supply from AC power mains:

= voltage: nominal value, with deviation from nominal value: — 15 %, + 10 %;
= frequency: nominal value + 2 %.

If a battery is used to power the gas analyzer, the limits of power supplied shall be within the gas
analyzer manufacturer’s specifications. If a current generator is used, the limits of variation of the
parameters shall comply with the specifications for the mains voltage.

Note I:  The above limiting values of temperature, relative humidity and atmospheric pressure under
the rated operating conditions for use of the gas analyzer may be changed to extend the
ranges.

Note 2:  Instruments using a battery power supply should be equipped with an indicator to warn
when the battery becomes discharged.

4.5.2 Influence of the gas components of emissions other than the measurand (cross
sensitivity)

The indications of the gas analyzer shall not vary by more than half the modulus of the maximum
permissible intrinsic error (4.3.1) at the given point of the measurement range if the value of the
volume fraction of the gas components other than the measurand does not exceed the maximum
permissible value.

Note: The manufacturer of the gas analytical system shall provide the list of gas components other
than the measurand and their maximum permissible concentrations in the operating
instructions.

4.5.3 Vibration

The gas analyzer shall be protected against the effects of vibration. The manufacturer shall indicate in
the specifications the requirements for the vibration parameters, at which the metrological
characteristics of the gas analyzer are within the permissible limits (4.3.2). The minimum requirements
should correspond to severity level 1 of OIML D 11:2004, 11.1. [6].

Note: The requirements for the individual units of the gas analytical system may vary.

4.5.4 Disturbances

The error of the gas analyzer shall lie within the permissible limits, or its failure shall be detected by
the checking facility for the following disturbances:

a) mechanical shocks;
b) short time power reduction;
c) voltage pulses from the mains;
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5.1.5 The gas handling system shall be equipped with a gas flow meter, by which the user can check
the measuring mode specified by the manufacturer of the gas analytical system.

5.1.6 The gas handling system shall be air-tight.

5.1.7 The gas analytical system may be equipped with an interface permitting it to be coupled to any
peripheral devices or other instruments, e.g. facilities for measuring the characteristics of the flow gas
in a pipe or gas duct.

The interface and peripherals coupled to it shall not affect the metrological characteristics of the gas
analytical system or the measurement data obtained.

5.2 Display devices
5.2.1 Indication range of the gas analyzer

The indication range of the display device shall be from 0.0 ppm to the maximum measuring range. In
normal operation the recording device may indicate 0.0 ppm for the volume fraction of SO, equal to or
smaller than 1 ppm.

5.2.2 Interval and marks of the analog scale

In case of an analog scale, the distance between the scale marks shall be at least 1.25 mm. The interval
of the marks shall be smaller than or equal to the 2 % of the span of the analog scale.

The thickness of the pointer shall not exceed one quarter of the distance between the scale marks. The
pointer shall overlap at least one third of the shortest scale mark and shall be clearly seen.

The height of the figures shall be equal to at least 5 mm and they shall be marked in such a way that
any misinterpretation would not be possible.

5.2.3 Digital display

5.2.3.1 The height of the figures shall be at least 5 mm.

5.2.3.2 The symbol of the unit of measurement shall appear in close proximity to the figures indicating
the measurement results and the characters used shall be at least 3 mm in height.

5.3 Printing or recording device

When the analytical system has interfaces to submit analytical data, the gas analytical system shall be
equipped with a printing device, which prints or records:

= the date and time at which the measurement result was received;

= the result of self-checking by means of automatic adjustment facilities;

= the measurement result (the printed result shall not differ from that which is indicated by the
recording device);

= symbol of the units in which the result is expressed.

Note: In the case of continuous recording of the SO, concentration diagram on paper, the duration of
recording shall be no less than that required for the report documentation.
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d) electrostatic discharges;
e) radio frequency electromagnetic fields.

The disturbance norms and test methods are described in Annex A.
4.6 Response time

When a volume fraction of SO, at the input changes abruptly from 0 % to 100 %, the reading of the
gas analyzer shall reach, within 4 minutes, a value of at least 90 %.

4.7 Warm-up time

After connecting the gas analytical system to the mains and after the warm-up time specified by the
manufacturer of this system, it shall meet the metrological requirements stated in this
Recommendation.

4.8 Stability with time or drift

In the case of semi-automatic adjustment of the gas analyzer, when it is operated in accordance with
the operating instructions under stable environmental conditions, its error shall remain within the
maximum permissible errors (according to 4.3.1) for at least 7 days from the moment of adjustment of
the gas analyzer using the CGM. If the gas analyzer is equipped with a means for drift compensation,
such as automatic zero correction or automatic internal adjustment, the action of these adjustments
shall not produce any indication that can be confused with a concentration of measured sample.

5 Technical requirements

5.1 Construction

5.1.1 All components of the gas handling system shall be made of corrosion resistant material. The
materials used shall not influence the composition of the gas sample.

5.1.2 The means for sampling and sample preparation during extractive sampling shall provide for
representative sampling and shall comply with ISO 10396-2007 [23].

5.1.3 The gas handling system shall contain a switching system to allow for the zero gas, gas
calibration mixtures and analyzed gas sample to flow into the analyzer.

A dehydrating charcoal filter or equivalent system shall be used when ambient air is supplied as a zero
gas.

5.1.4 The pump conveying the gas sample shall be mounted so that its vibrations do not affect the
measurement result. It shall be possible for the user to turn the pump on and off separately from the
other components of the gas analytical system; however, it shall not be possible to make a
measurement when the pump is switched off.

Note: It is recommended to flush the gas handling system automatically with ambient air before the
pump is switched off.
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Printouts shall remain readable for one month, even when exposed to daylight or equivalent lighting.

The legal authority may require that a printing device be provided. It may also require that more
information appear on the printed document than requested above, e.g. the result of the volume
fraction calculation during the specified period.

The printing device shall not print out an official report if the means of control have brought to
evidence errors that exceed the maximum permissible errors, or failures. It shall also stop the
measurement mode if no paper (or other recording medium) is available in the printing device.

54 Computing device

The gas analytical system may be equipped with a computing device (such as a data processing unit or
a personal computer), which calculates emissions (e.g. the average emission during the specified time,
etc.) and transmits their values with an estimated uncertainty to the printing device. The relevant
authority shall certify the computational algorithm of the measurement results and their estimated
uncertainty.

Since information about the flow rate, temperature, gas pressure and diameter of a pipe (gas duct) is
necessary to calculate the stationary source emissions, it shall be provided with the required accuracy
and automatically introduced into the computing device.

5.5 Alarming system

5.5.1 The gas analytical system may be equipped with an alarm system that shall give an audible or
luminous signal when the maximum permissible single emission specified for the given stationary
source is exceeded. The alarm system should be tested. A response error of the alarm system shall not
exceed the maximum permissible errors according to 4.3.1.

The gas handling system shall have a device that measures or signals that the gas flow is not available
or that its rate is outside the limits specified by the manufacturer.

5.5.2 Anindication that the gas analytical system is ready for measurement shall be provided. If it is
not ready, any indication on a recording device and any printing of the results on a printing device
shall be prevented.

5.5.3 For a gas analytical system with electrochemical sensors, a warning device should be provided
to signal that the effective life of the system has expired.

5.6 Adjustment facilities

5.6.1 The gas analytical system shall have adjustment facilities that provide readings for zero-
setting, CGM and internal adjustment. The facilities may be manual, semi-automatic or automatic.

5.6.2 The internal adjustment shall neither affect the zero set, nor the instrument's linearity and it
shall not be connected with the CGM adjustment. The approach should be such that each time a
calibration gas mixture is applied to the input of the gas analyzer, the adjustment facilities will bring
the readings into conformity with the value of the SO, volume fraction in the CGM.

5.6.3 The adjustment facility for zero-setting shall give negative indications near zero for certain
tests or manual adjustment, if necessary.
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5.6.4 The automatic adjustment facilities shall display or print out the results of all internal
adjustments: flow rate (its deceleration), internal reference adjustment, calibration and leak
immediately after switching on and then during operation with the periodicity specified by the
operator.

5.7 Security of the gas analyzer operation

5.7.1 The technical means by which the gas analyzer is adjusted (particularly devices for adjusting
the calibration with the CGM and zero-setting) shall not be accessible to the common operator or user.

5.7.2 The means used to change from one mode of operation to another shall be inaccessible to the
common operator or user; access shall be possible only by entering a code, or by some other
equivalent procedure.

5.8 Markings

One of the outer surfaces (or the “front surface”) of the gas analyzer in the gas analytical system shall
be marked indelibly and irremovably with the following information:

* manufacturer’s name;

= symbolic notation of the gas analytical system;

= serial number;

= year of production;

" type approval mark;

= power supply parameters (voltage, frequency, power consumption).

The rear outer surface of the constituent part (unit) of the gas analytical system shall be marked with
the following information:

= symbolic notation of the unit;

= gerial number;

= year of production;

= gas analytical system to which it belongs;

* power supply parameters (voltage, frequency, power consumption).

6 Operating manual

6.1 The instruction manual shall be in the official language(s) of the country (or an other generally
accepted language according to national legislation) and easily understandable.

6.2 The operating manual shall include:

a) the time intervals and the procedures for adjustment and maintenance that shall be
followed to comply with the established requirements;

b) alist of possible malfunctions and methods of their repair;

c) storage conditions;

d) operating conditions.
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7 Metrological controls

7.1 Type approval
7.1.1 Documentation

The documentation for a gas analytical system supplied by the manufacturer when applying for type
approval shall include:

a) a description of its general principle of measurement;
b) a list of its essential components with their characteristics;
C) a description of its essential components with drawings and diagrams;

d) the general information on the software required for a microprocessor included in a gas
analytical system;

e) in case a calculation of SO, mass emission is included, a description of the applied formula
with the values of the parameters and physical constants incorporated;
f) the operating manual that shall be provided to the user to ensure reliable operation of the gas

analytical system;
g) a protocol of the preliminary tests, realized by the manufacturer.

It is advisable for the manufacturer to provide any data or other information confirming that the
design, operation and characteristics of the gas analytical system comply with the requirements of this
Recommendation.

7.1.2 General requirements

Type evaluation shall be carried out on at least one and normally not more than three samples of the
gas analytical system. The evaluation shall be executed by means of tests.

7.1.3 External examination and tests

The external examination and testing of a gas analytical system is intended to verify compliance with
the requirements of clauses 4, 5 and 6 of this Recommendation.

As a rule, tests should be carried out with a completely mounted gas analytical system. It is permitted
to perform the test on a separate unit or device of the gas analytical system, if it is impossible to test
the system as a whole due to its size or configuration, or when testing only the operation of a separate

unit or device.

Tests of such a kind can be performed only in cases when it is possible to simulate the operating
conditions for applying a separate unit or device included in a gas analytical system.

Note: It is not intended that separate components should be dismantled for when being tested.

The contents and metrological characteristics of calibration gas mixtures used during type approval
shall conform to those specified in Annex B.

7.1.3.1 A gas analytical system shall undergo an external examination to obtain a general appraisal of
its design and construction.
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7.1.3.2 When testing a gas analytical system for its compliance with the requirements of clauses 4
and 5, the correctness of its functioning and compliance of the characteristics with the requirements of
this Recommendation shall be checked (or the compliance of the characteristics obtained with those
specified by the manufacturer).

7.1.3.3 The operating manual for a gas analytical system shall be checked to ensure that correct
procedures are clearly indicated, especially those specified in 6.2.

7.2 Initial verification

7.2.1 General requirements

A new gas analytical system shall undergo initial verification only after type approval (depending on
the legislation in each specific country). The verification shall be carried out using suitable testing
means and calibration gas mixture.

7.2.2 External examination and tests

7.2.2.1 Initial verification of a gas analytical system includes an external examination to determine
conformance with the approved type, and also compliance with the contents of the set of

accompanying documents.

Note: The verification procedures should be approved by the responsible legal authority that carried
out the type approval tests.

7.2.2.2 After adjusting a gas analytical system according to the routine adjustment procedure
described in the operating manual, tests to determine its errors shall be carried out under rated
operating conditions at several values over the measuring range.

The tests shall be performed using at least three calibration gas mixtures (CGMs) with values of the
SO, volume fractions that are uniformly distributed over the measurement range.

The smallest and the largest values of the SO, volume fraction in a CGM shall not differ from the
lower and upper values of the measurement range by more than + 10 % and — 10%, respectively.

The uncertainty on the SO, volume fraction of the CGM shall be such that the ratio between the
moduli of the uncertainty of the CGM and the maximum permissible error of the gas analytical system
at the given point of the measurement range shall be not more than 1:3. The responsible legal authority

may allow the ratio 1:2.

The errors observed during the tests shall be within the permissible limits according to 4.3.2 for initial
verification at each measurement.

7.3 Subsequent verification
The responsible legal authority shall provide instructions with requirements giving:
= the content and volume of subsequent verifications;

= recalibration intervals; and
* recommendations for on-line testing indicated in the operating manual.
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8 Performance tests for type approval

Prior to the type approval tests and when specified by the manufacturer, gas analytical systems shall
be calibrated against the CGM according to the operating manual procedures and under reference
conditions (if not specified otherwise):

) I (S5 1010151 21 1LV U PSUUPPSRTRNt 20°C+5°C;
b) relative humidity: .....oocooiiiiiiii e 60 % £ 10 %;
C)  AMDIENE PIESSULE: ...eevuvieiiieiieieerieenieesiieeeee e eeeeeeeneeeneeas 86 kPa to 106 kPa, stable + 1 kPa;
d) supply from AC mains power:

ATC0) 17 1= USRS nominal voltage = 2 %,

TIEQUENICY . oottt nominal frequency £ 1 %;
e) presence of influencing gas COMPONENLS: ........cccveervieeriieriieirieerieeereeerireesereeeeeeeeneas none;
) I 101 2 o) s -SSP none;
g) radiated, radio-freqUency: .......ccoocvevierienienieeie e electromagnetic fields < 0.2 V/m;
i) conducted radio-frequency fields: .......ccccooviiiiiiiniii e 0.2 V emf;
J)  electrostatic diSChATEE: ....c.cccviiviiiriieriie ettt ettt b e et eesteesteeseeeseneeens none;
k) power frequency magnetic field: .........ccocoierieiieriiiiieee s <1 A/m;
1) bursts (transients) on signal, data and control lines: ............cccocceeveiniiininninnnnne negligible;
m) surges on signal, data and control lines: ........c.ccocceeveiieriiiiniieiiieeee e negligible;
n) AC mains voltage dips, short interruptions and voltage variations: ..............c.cecveenneenn. none;
0) bursts (transients) on AC and DC Main: .........ccoecveeiierienienieeieeie e negligible;
p) surges on AC and DC MaINS POWET: ....c.eeeviieieiieerireeniieeiieesreeeseeesreesseeessseesseesssseenns none.

8.1 Determination of the intrinsic error of the gas analyzer

This test shall be carried out according to A.2, under reference conditions. During this test, the errors
shall not exceed the maximum permissible intrinsic error of 4.3.1 for any measurement.

8.2 Stability with time or drift

This test shall be carried out according to A.3, under reference conditions. During this test the
requirements of 4.8 shall be met.

8.3 Repeatability

This test shall be carried out according to A.4, under reference conditions. For 20 consecutive
measurements of one and the same CGM, made by one and the same operator using one and the same
gas analytical system during a short period of time, the standard deviation shall not exceed 1/3

modulus of the maximum permissible error according to 4.4, for the relevant point of the measurement
range.

8.4 Effect of influence quantities

As a rule, only one influence quantity shall be varied during a test while all the others are maintained
at their reference values.
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8.4.1 Environmental conditions and electrical supply

The reading change of the gas analytical system shall remain within the maximum permissible error
given in operating manual, during the following tests covering the rated operating conditions defined
in4.5.1:

a) dry heat: ......ccocveevieiieiiene A5
b)cold: .o, A.6
¢) damp heat, steady state: ......... A7
d) atmospheric pressure: ............ A8
e) power supply variations: ....... A9

8.4.2 Influence of gas components other than the measurand (cross sensitivity)

This test shall be carried out under reference conditions. During this test (A.10) the volume fraction of
gas components other than the measurand in CGM shall correspond to that specified in 4.5.2. The
absolute value of the variation of the reading shall not exceed the value given in 4.5.2.

8.4.3 Vibration stability of the gas analytical system

This test shall be carried out under reference conditions. During this test (A.11.1) the absolute value of
the reading variation shall not exceed the value given in the operating manual.

8.5 Disturbances
The error of the gas analytical system shall be within the permissible limits specified in 4.3.2, or

significant faults shall be detected and fixed by means of checking facilities during the following tests,
carried out to verify the requirements of 4.5.4 under rated operating conditions (as specified in 4.5.1):

a) mechanical Shocks: .........cccoevveviierienieriennnns A.11.2
b) short time power reduction: ...........cccceeevereennene A.12
¢) bursts from the mains (transients): ..................... A.13
d) electrostatic discharges: .......c.c.cccocvvvevercirncieennnns A.14
e) radio frequency electromagnetic fields: ............. A.l15

8.6 Other important technical requirements

The gas analytical system shall be tested for conformity to the following requirements:
a) warm-up time: according to 4.7 and A.16;
b) response time: according to 4.6 and A.17

¢) change in the gas flow rate (in a gas handling system): according to 5.1.5, 5.5.2 and A.18
d) leakproofness of the gas handling system: according to 5.1.6, 5.5.2 and A.19.

—268—



8.41 BESMHRUEIRML

HAGHT Y AT L OFGEAHEEIT, 4.5.2 DERBIERMEZ 03— 2 RORERT, Kk i
FIHE LI RIFERELNICE ES R T IE R 520

a) EIRRLIR. A5
D)  FEA e A.6
c) miRImE, EHEIRRE......... A.7
d) KREE..ooiiiiiiiiiee A8
e) BIFEAE . ... A.9

8.42 WEBUSNOHT AR DEE (RERZM)

ZORBRIT, (e) ZFRWT A5 Tt THRERMFDO FTTEML 2T NIT RGN, Z0
AR (A10) #, CGM FOREELIIND T Aoy OEFES X, 453 ITHELZH DI
IS L TWRIFIT R B0, SiAEBOMEEIL, 453 ICHE LLELZBEA TETRbAR
Uy,

8.4.3 HARAHIV AT ADRBEEMH

ZoRBRITE, () ZBRVT 45N> THEEFMFO T TEBLRTNT R SR, 20
AR (A1) o, FRAEBEOMHEE, BT L2 B2 IR B2,
8.5 W&

H AN AT ADOREFENL, 432 1 CHE LIEHABREMUNTH S0, TAEBY 2 M
LT, EHRIESRMEDO T T 4.6 OBEHEZRIET D7-OFET HRORBFICT = » 73k
BZ2fio CTHIELR2THIERSR Y A52ICHELEZEBD)

a) FEMKAOREEE A.11.2
b) HBFRIEIRFE T oo A.12
c) BN DO/N—Z2 ~ GEBE) A.13
d) FFEEIE . o A.14
e) MEMREPE BRI A.15

8.6 ZDMEELEWNEM
HABW Y AT AL, WOBEMHICHE L TWASZ 2R LARITIER B0

a) TAREM - 4.7 XOVA16 IZEH- T

b) JEEEERE ;4.6 RONAAT ICHES T

c) HAWMEBEDODEH (AN R 7 ATLAAND) 515, 552 KTNAA18IC
E->T

d) HANC KU TV AT AOMREME : 5.1.6, 552 X TNA19 12t~ T

—269—



OIML R 143:2009 (E)

Annex A

Performance tests for type approval

(Mandatory)

A.1  General
Prior to the type approval tests, the referenced documents shall be studied.
A.2  Error determination

For the linear calibration characteristic, the error of a gas analytical system shall be determined for at
least three points within the measuring range and sub-range. It is recommended to use a calibration gas
mixture (CGM) with the following values of SO, volume fractions:

* minimum value of the measuring range + 10 %;
= average value = 10 %;
*  maximum value of the measuring range — 10 %.

In the case of a nonlinear calibration characteristic, the error shall be determined for at least five points
uniformly distributed within the measuring range and sub-range.

Measurements at each point of the measurement range shall be repeated at least three times, and no
errors should be greater than the specified limits.

A.3  Stability with time or drift

This test shall be conducted for a period of seven days following the warm-up time. Measurements
shall be performed at least every 24 hours using a CGM with the largest and the smallest SO, volume
fractions according to A.2.

A.4 Repeatability

The test procedure specified in 8.3 shall be carried out with each of the CGMs recommended in A.3.

An estimate of the standard deviation is given by the formula:

where:
n is the number of measurements, n = 20;
Y; is the i indication of the gas analytical system;

I_/ is the arithmetic mean of the n values.
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A.5 Dry heat

A.5.1 This test consists of exposure of the gas analytical system (or its separate components) to a
temperature of 40 °C (or at the maximum operating temperature specified by the manufacturer) for
2 hours. The time duration begins after the gas analytical system (or its component) has reached
temperature stability. The change in temperature shall not exceed 1 °C/min during heating up and
cooling down, and the relative humidity shall not exceed 50 %.

A.5.2 The calibration gas mixture shall be supplied to the sampling probe at ambient pressure (with a
deviation of = 0.8 kPa). During the test one measurement shall be performed every half-hour using
each of the CGMs recommended in A.3.

References: IEC Publication 60068-2-2 [8], IEC 60068-3-1 [24] and OIML D 11:2004 [6], 10.1.1.
A.6 Cold

A.6.1 This test consists of exposure of the gas analytical system (or its separate components) to a
temperature of 5 °C (or at the minimum operating temperature specified by the manufacturer) for
2 hours. The time duration begins after the gas analytical system (or its component) has reached
temperature stability. The change in temperature shall not exceed 1 °C/min during cooling down and
heating up. The relative humidity shall not exceed 50 %.

A.6.2 The CGM shall be supplied to the sampling probe at ambient pressure (with a deviation of
+ 0.8 kPa). During the test one measurement shall be performed every half-hour using each of the
CGMs recommended in A.3.

References: IEC 60068-2-1 [7], IEC 60068-3-1 [24] and OIML D 11:2004 [6], 10.1.2.
A.7  Damp heat, steady state

A.7.1 This test consists of exposure of the gas analytical system to a constant temperature of 30 °C
and a constant relative humidity of 85 % for 2 days. The exposure shall be such that water does not
condense on the gas analytical system. The temperature is deemed to be steady when the difference
between the extreme temperatures does not exceed 5 °C, and the rate of change does not exceed
5°C/h.

A.7.2 The CGM shall be supplied to the sampling probe at ambient pressure (with a deviation of
+ 0.8 kPa). During the test one measurement shall be performed every day using each of the CGMs
recommended in A 3.

References: [EC 60068-2-78 [12], IEC 60068-3-4 [25] and OIML D 11:2004 [6], 10.2.1.

A.8 Ambient pressure

A.8.1 The test consists in determining the error of the gas analytical system under the extreme

pressures of the rated operating conditions or extreme pressures specified by the manufacturer if they
are outside the limits in 4.5.1. The extreme values shall be reached gradually from stable ambient
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pressure conditions and shall be kept at the stable maximum permissible level during 30 min before
starting the measurements as specified in A.8.2.

A.8.2 The calibration gas mixture shall be supplied to the sampling probe at ambient pressure (with a
deviation of + 0.8 kPa). At least two measurements shall be performed at each extreme pressure value
using each of the CGMs recommended in A.3.

Note: If an automatic or semi-automatic pressure compensation is provided for in the gas analytical
system, then care must be taken to ensure that measurements at both extreme pressure values
are performed after completing this process.

A.9 Power supply variation

A.9.1 The AC power supply test consists of exposure of the gas analytical system to extreme values
of the nominal power supply voltage and nominal frequency according to 4.5.1 for a period long
enough to perform the required measurement.

A.9.2 At each extreme value of the power supply parameters, measurements shall be carried out
using the CGM with the largest SO, volume fraction according to A.2.

A.10 Influence of gas components other than SO; (cross sensitivity)

The influence shall be determined by registering the measuring signal when the following gas
mixtures are supplied to the input:

= zero gas Ny; then
= each influencing gas alone in N»; and finally
» each influencing gas together with SO, in N,.

The concentration (volume fraction) of each influencing gas shall correspond to the limit value
specified by the manufacturer.

Note: A responsible legal authority may take the decision to include some other components in the
test.

A.11 Mechanical vibrations and shock

A.11.1 For vibration testing, the gas analytical system or its separate components shall be mounted on
a vibrating table and shall be fixed rigidly in the operating position. During the test, the gas analytical
system shall be in the operating mode, the CGM with the largest SO, volume fraction according to A.2
being supplied to the input. The vibration parameters shall correspond to those specified by the
manufacturer. The testing conditions shall correspond to the reference conditions in paragraph 8.
Minimum requirements for vibration should correspond to 4.5.3.

A.11.2 For mechanical shock testing, the gas analytical system or its separate component shall be
placed in its normal position of use on a rigid surface. The component (gas analytical system) shall be
tilted on one bottom edge and then shall be allowed to fall freely onto the test surface. The following
conditions shall be applied:
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Height of fall ........ccccovieiiiii, 25 mm;
Number of falls.........ccceeveverierciiiriennns 1 on each bottom edge.

A.11.2.1 Before and after the test, the error of the gas analytical system shall be determined using the
CGM with the largest SO, volume fraction according to A.2.

References: IEC 60068-2-47 [10], IEC 60068-2-64 [11], IEC 60068-3-8 [13], IEC 60068-2-31[9] and
OIML D 11:2004 [6], 11.1.1 and 11.2.

A.12 Short-time power reduction

A.12.1 A test generator suitable to reduce the amplitude of the AC mains voltage is used. It shall be
adjusted before being connected to the gas analytical system. The mains voltage interruptions and
reductions shall be repeated 10 times with an interval of at least 10 s between successive disturbances.
The following conditions shall be applied:

Reduction factor Duration
100 % 10 ms
50 % 20 ms

A.12.2 During the test, measurements shall be performed using the CGM with the largest SO, volume
fraction according to A.2.

References: IEC 61000-4-11 [19] and OIML D 11:2004 [6], 13.4.
A.13 Voltage pulses from the mains

A.13.1 The test consists in affecting the gas analytical system with pulses of amplitude
1.0 kV, which have the form of a double exponent. Each pulse shall have a rise time of 5 ns and half
amplitude duration of 50 ns. The pulse duration shall be 15 ms and the period of their repetition shall
be 300 ms. The repetition frequency of the impulses and peak values of the output voltage on a 50 Q
load shall be (5 = 1) kHz. The transient generator shall have an output impedance of 50 Q and shall be
adjusted before connecting the gas analytical system. At least 10 positive and 10 negative pulses
randomly phased shall be applied. Insertion of blocking filters in the cables to the gas analytical
system may be necessary to prevent the pulse energy being dissipated in the mains.

A.13.2 During the test, measurements shall be performed using the CGM with the largest SO, volume
fraction according to A.2.

References: IEC 61000-4-4 [16], IEC 61000-4-5 [17] and OIML D 11:2004 [6], 13.5.
A.14 Electrostatic discharges

A.14.1 A capacitor of 150 pF shall be charged by a suitable DC voltage source of 6 kV in contact
mode and 8 kV in air mode. Then it shall be discharged through the gas analytical system (separate
component) by connecting one terminal to the system’s ground chassis and the other through a 330 Q
resistance to the system’s surfaces that are normally accessible to the user. At least 10 successive
discharges shall be applied with a time interval between discharges of at least 10 s. A gas analytical
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system (component or unit) not equipped with a grounding terminal (for which earthing is not
provided) shall be placed on a grounded plane surface that projects beyond the gas analytical system
(component or unit) by at least 0.1 m on all sides. The associated grounded connection to the capacitor
shall be as short as possible.

A.14.2 In the contact discharge mode, to be carried out on the conductive surfaces, the electrode shall
be in contact with the gas analytical system (component or unit) and the discharge shall be actuated by
the discharge switch of the generator. In the air discharge mode, on insulating surfaces, the electrode is
approached to the gas analytical system (component or unit) and the discharge occurs by spark.

A.14.3 During the test, measurements shall be performed using the CGM with the largest SO, volume
fraction according to A.2.

References: [EC 61000-4-2 [14] and OIML D 11:2004 [6], 12.2.
A.15 Radiated, radio frequency, electromagnetic fields

A.15.1 The gas analytical system (component) shall be exposed to electromagnetic field strength as
follows:

= frequency range: 26 MHz -2 GHz;
= field strength: 3 V/m;
= modulation: 80 % AM, 1 kHz sine wave.

A.15.2 The field strength may be generated in the following ways:

a) a strip line for low frequencies for small components of the gas analytical system from DC to
150 MHz;

b) a TEM cell (Transverse Electromagnetic Mode cell) for higher frequencies, up to 2 GHz;

¢) abiconical antenna (26 MHz — 300 MHz);

d) alog periodic antenna (100 MHz — 1000 MHz).

The specified field strength shall be established prior to the actual testing (without the gas analytical
system or its component in the field).

When the test is carried out in a shielded enclosure to comply with international laws prohibiting
interference to radio communications, care needs to be taken to handle reflections from walls.

Anechoic shielding may be necessary.

A.15.3 During the test, measurements shall be performed using the CGM with the largest SO, volume
fraction according to A.2.

References: IEC 61000-4-3 [15] and OIML D 11:2004 [6], 12.1.1.
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A.16 Warm-up time

A.16.1 At reference conditions and at 5 °C, the warm-up time test to verify compliance with 4.7 shall
consist of the following steps:

a) stabilize the gas analytical system at each temperature;

b) let the gas analytical system warm up;

c) immediately after either the manufacturer’s prescribed warm-up period has elapsed or an
automatic warm-up lockout has been de-activated, perform an SO, volume fraction measurement
(with any necessary internal adjustment being performed prior to this measurement). Each of the
CGMs recommended in A.3 shall be used;

d) at time intervals of 2, 5 and 15 min after warm-up, perform a measurement with each of the
CGMs recommended in A.3 as in step c).

A.16.2 The difference between any of the 4 measured values in ¢) and d) in A.16.1 shall not exceed
0.25 modulus of the maximum permissible error on initial verification.

Note: At reference conditions, the warm-up time test may be included with the drift test.

A.17 Response time

A.17.1 When testing, the time required for a gas analytical system to be able to perform measurements
with a given accuracy (4.3.1) is determined when at the input of a sampling device ambient air is
replaced with a sample containing SO,. Some means shall be applied to perform such instant
replacement. The gases shall be supplied to the sampling device at the ambient pressure (£ 750 Pa).
The response time shall not exceed the appropriate values specified in 4.6.

A.17.2 During the test, measurements shall be performed using the CGM with the SO, volume
fraction equal to 90 % of the maximum value of the measuring range and sub-range (see 4.6).

A.18 Spillover of gas flow rates

A.18.1 A measurement shall be performed with a calibration gas mixture that is initially supplied at
the sampling device at a gas flow rate greater than the minimum required by the gas analytical system
according to the manufacturer. During the measurement, the gas flow rate shall be reduced until the
low flow indicator responds according to the requirements of 5.1.5 and gives a signal according to the
requirement of 5.5.2.

A.18.2 The test is repeated according to A.18.1, but starting from a gas flow rate smaller than the
maximum required by the gas analytical system according to the manufacturer. During the
measurement, the gas flow rate shall be increased until the flow rate indicator responds according to
the requirements of 5.1.5 and gives a signal according to the requirement of 5.5.2.

A.18.3 During the test, measurements shall be performed using each of the CGMs recommended in
A3.
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A.19 Leak-proofness
The compliance of leak-proofness of the gas analytical system with 5.1.6 is determined using the

pressure-gauge (compression or vacuum) method according to IEC 60068-2-17 [26] as described in
the operating manual.
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Annex B

Designation of calibration gas mixtures
and their composition

(Mandatory)

B.1  General requirements

B.1.1 The CGM shall be supplied either from a gas cylinder under pressure or from a gas mixture
generator.

a) Each gas cylinder shall be identified with the following information (included as a mark, label,
and/or certificate):

* manufacturer of the gas cylinder and serial number;

= composition of the gas mixture;

= temperature limits for use and storage;

= date of certification and expiry date;

* name of the authority that carried out the certification;

= the marking “calibration gas mixture”; and

»  the method of preparation: gravimetric according to ISO 6142 [27] and ISO 6143 [28].

b) The gases obtained from the gas mixture generator using the dynamic method shall meet the
requirements of ISO 6145-1 [29] and in addition the requirements of B.1.2 and B.2.

B.1.2 The composition of the CGM used for type approval and verification shall be certified as
complying with the requirements of B.2 by a competent authority, the unit of SO, volume fraction

being traceable to national, regional or international standards.

B.1.3 For all other purposes the CGMs (except those indicated in B.1.2) shall be certified by the
supplier of the gases and shall be traceable to the appropriate measurement standards.

B.1.4 For testing with the purpose of determining errors, three binary gas mixtures containing SO, in
N, with an SO, volume fraction, corresponding to the range points of (5 + 5) %, (50 £ 5) % and
(95 —5) %, are used.

For cross sensitivity testing, the gas mixtures with the maximum content of influencing components,
other than the measurand are used.

B.1.5 The material of gas cylinders shall be inert to the gases contained therein.

B.1.6  The appropriate safety regulations shall be followed when handling the gases.
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B.2  Characteristics and uncertainties of the composition of the gas mixtures

B.2.1 The SO, volume fraction in N, in cylinders or in a gas mixture obtained from the generator
shall be given in parts per million, ppm (see 4.1).

B.2.2 The blend tolerances of the calibration gas mixtures shall not exceed 10 % of the volume
fraction of each component.

B.2.3 For calibration gas mixtures the uncertainty in the composition shall be £ 2 % or less of the
certified (assigned) value of SO, volume fraction. The composition of other gas mixture components
shall have an uncertainty of no more than + 3 %.

B.3  Zero setting

Ambient air shall be drawn through a charcoal filter or equivalent system when it is used to set zero
for the gas analytical system.
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Annex C
Procedure for initial verification

(Mandatory)

The initial verification of a gas analytical system should include the following tests:

C.1  Check the power supply voltage and frequency at the location of use to determine compliance
with the manufacturer’s specifications.

C.2  Check the activation of the warm-up lockout by attempting to make a measurement prior to the
operating mode.

C.3  After the gas analytical system has warmed up, determine its error as described in 7.2.2.2.
C.4  Check the air-tightness of the system by performing a leak check as described in A.19.
C.5  Check for the activation of the gas flow rate device (unit) as described in A.18.2.

C.6  Check the response time as described in A.17.
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Annex D
Procedure for subsequent verification

(Informative)
Subsequent verification of a gas analytical system at the same location may include the following
tests:

D.1  For short-term subsequent verification, perform all tests included in the initial verification
except for the power check and the warm-up check.

D.2  For short-term subsequent verification, determine the error using the number of CGM required
for initial verification, unless the responsible legal authority specifies fewer CGM.

D.3  For long-term subsequent verification, perform all tests included in the initial verification.
D.4  When a gas analytical system has been moved to a new location, or has undergone repairs

other than the replacement of components (e.g. a sampling device or a filter) as defined in the
manufacturer’s operating manual, perform all tests included in the initial verification.
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Annex E
Procedure for gas analytical system control
under operating conditions

(Informative)

E.1  Perform an internal adjustment check of the gas analytical system that may include checking
the gas flow rate, the temperature of the heated gas-mains at intervals specified by the responsible
legal authority or recommended in the manufacturer’s operating manual.

E.2  Determine the error of the gas analytical system and internal adjustment with one CGM at
intervals specified by the responsible legal authority or recommended in the manufacturer’s operating
manual.

E.3  Perform a leak check of the gas handling system at least once a day. Repair any leakage/leak
and perform a successful leak check before measurement.

E.4  Perform a leak check after each disassembly of the gas handling system (e.g. a sampling

device or filter element replacement). Repair any leakage/leak and perform a successful leak check
before measurement.
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Annex F
Evaluation Report Format

Introduction
The Evaluation Report Format aims at presenting, in a standardized format, the results of the various
tests and examinations to which a type of a gas analytical system shall be submitted with a view to its

approval.

In the framework of the OIML Certificate System for Measuring Instruments, use of the Evaluation
Report Format is mandatory.
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F.2  Location at which tests were performed
(if other than the address identified in F.1)

F.5 Identification of the type tested

TTAE NAMIE: . ..ot
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F.5.1  Composition of the type tested (the main components of the gas analytical system are to be
listed. If the component is purchased, its name, model, serial No. and manufacturer are to be
specified):

F.6  Visual and technical examination (see below)

F.7  Conclusion of the tests (see below)

F.8 Test method

In the case where this Recommendation indicates a recommended test number or recommended test
values, these numbers and values shall be used in the framework of the OIML Certificate System.

The test report shall indicate what test means were used. Where test means did not conform to this
Recommendation, their necessary metrological and technical characteristics shall be given.

Where this Recommendation offers an alternative, the assurance of its requirements shall be indicated.
Any arguments or results of tests necessary to demonstrate the equivalence of results shall be given.

Any problem (fault to be repaired) observed during tests shall be mentioned.
Any useful information about test conditions (ambient temperature, humidity, etc.) shall be indicated.

F.9 Brief statement on general conclusion as to whether the samples tested meet the
requirements of this Recommendation

F.10 Person(s) responsible for the testing
SIGNALUTE(S) -veeuveenvreiieiierie ettt et esies teeteeteeeeenteesseesaeeseeeenneenseenne Date...coovveereeeieene.

TIIE(S)  weveereerieeieeeeeeee e
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Visual and technical examination report (F.6)

Reference to this OIML Requirements | Actual results Consistent Comments
Recommendation indicated in /inconsistent
the operating with
manual
Unit of measurement 4.1
Measuring range 4.2
Display device 5.2.1
522
523
Printing device 53
Computing device 54
Signaling device 5.5.1
5.52
553
Adjustment facilities 5.6.1
5.6.2
5.6.3
5.6.4
Warm-up time 4.7
Response time 4.6
Air-tightness of the gas
handling system 5.1.6
Security of operation of the 5.7.1
gas analyzer 5.7.2
Markings 5.8

Put a cross x in the appropriate column(s).

Comments may be developed separately if necessary.
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Conclusion of the tests (F.7)

Reference to this OIML Requirements Actual Consistent Comments
Recommendation indicated in results /inconsistent
the operating with
manual
Intrinsic error 4.3.1
Repeatability 4.4
Drift 4.8
Cross sensitivity 4.5.2
Physical - AC supply voltage
influence - Supply frequency
factors - DC supply voltage
- Temperature
- Humidity
- Pressure
- Vibrations

Disturbances - A.11.2 mechanical
454 shocks
Annex A - A.12 short time
power reduction
- A.13 voltage pulses
from the mains
- A.14 electrostatic
discharges

- A.15 radio frequency
electromagnetic
fields
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