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Product name Diaphragm gas meters

ldentification mark

(Type of Gas Mete.)

6G4L and 6G6 (V=2,2dm3)

Name of manufacturer APATOR-METRIX S.A.
Piaskowa 3
83-100 Tczew

Customer APATOR-METRIX S.A,
Piaskowa 3
83-100 Tczew

lntemal order number 4366/GM

The test were cańed by

M' Sc. Eng. Paweł Kułaga

Responsib|e for technical legality of this Repoń:
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1, SCOPE OF ORDER

The Repoń concems the resistance lests of the diaphragm gas meters 6G4L and
6G6 (V=2,2dm") Apator l'etńx S.A. to the magnetic field inf|uence of the neodym.
ium magnets, according to the detailed testing programme presented in the'Work
schedule" - enclosure No. 1 for the contract No. 89/GM/2008. Neodymium mag-
nets N50 type (size 070x30 mm, energy density (BH).""= 374=.4OO kJ/m3) were
used in the tests.

With regard lo the same construction of the 6G4L and 6G6 (V=2,2dm3) gas me-
ters, 6G4L and 6GO gas meters with nominal distance between centertines of the
connections equal 130 mm and 6G6 gas meter with nominal distance between
centerlines of the connections equal 250 mm were chosen for the test.

2. DOCUMENTS REFERENCES FOR THE TESTS
2.1. Act of 30th August 2002 conceming conformity assessment system (Polish Offi-

cial Journal Dz. U. of 2002 No. 166, item 1360 with later amendments)

2.2. Measurement management systems - Requirements for measurement proc-
esses and measuring equipment PN-EN ISO 10012]2004

2.3. General Requirements for the Competence of Calibration and Testing Laborato-
ries PN-EN ISO/IEC 17025:2005

2.4. PN-EN '1359i2004 Gas meters - Diaphragm gas meters
2.5. PN-EN 1359:2004/A1:2006 (l.J) Gas meters - Diaphragm gas meters
2.6. The contract No. 89/Gl\t/2008 from 01.04.2008

3. PRODUCTS SELECTION

3.1. Selection type:

3.2. Type of supply:

3.3. Data of supply:

3.4. Type of storage:

.h^^<ó hw .''cf^ma.

supply by Customer

31.03.2008, 5.04.2008

according to PN-8'l/M-42OOg aft . 3.2.

4. TESTING CONDITIONS

4.1. Testing methods:
- PN-EN 1359:2004 and PN-EN 13592004/A1:20m (U) Gas meters - Diaphragm

gas meters ań' 6'2'2, 5'1'2a' 5.2.2.
- Testing Procedures of the Flow Metrology Laboratory: PB Gl\.il-os, PB GM-01.

4.2. Environmental conditions in compliance with the Testing Procedures.

4.3- Accuracy of measurements in compliance wjth the Testing Procedures, which are
confimed by the Authentication ceń:ficates and by the intemal checking at the
Flow Metrology Laboratory.

4'4' The Testlng Repońs and the Testing Results are kept at the Flow Metrology Labo-
ratory.
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5, IDENTIFICATION OF THE TESTING SUBJECTS

5.1. Manufacturer Apator Metrix S.A-
5.2. Tvpe of cas Meler: 6G4L 6G6 6G6
5.3- Approval mark and number: G,,,* Czrr.t
5.4. Year of manufacture 2008 2008 2004
5.5. SerialNumbersi 024819 005779 006616
5.6- charac|eńśicsI
- maximum flow rate Qna [m3/h]
- minimum flow rate Qńin lm.Ą
- maximum working pressure PmalkPal -- nominalvalue olthe cyclicvolume V ldm'l
- nomina| distance belween c€nterlines of
the connections Imml

0,04
50
2,2
130

10
0,06

2,2
130

10
0.06
50
2,2
250

Table 1. Testi

The gas meters delivered to tests were packed in foil bag and cardboard boxes
The gas meters have the permanency flow direction mark on lhe upper suńace, in the
form of an arrow. The inlets and outlets of the gas meters were protected against dam-
age and contamination during transpoń

6. TESTING PROGRAMME

Detailed testing programme, requirements and method of testing are given in table 1.

stań oftesting: End of testing:31.03.2008 Z4.O4.2OOA

Extended unceńajnty rype B (factor k=2 and p=95o/o), while determining errors of
indication of the diaph.agm gas meter is not worse then:

> 0,35olo in the range of tested flow rates from 0,1e.* to e.", and O,5yo at me
flow rates Q.i" and 3Qńi'during test acc. to art. 2 of the testing programme.

Eńernal |eak tightn ess an.6.2.21
PN-EN 1359:2004

arr 6.2.2.2
PN,EN I 359:2004

Initial erors of indication
ań' 5,1'1a

PN.EN 1359:2004 ańd
PN EN 1359:2004/41:2006 (U)

ań' 5'1'2a
PN-EN 1359:m04and

PN-EN I 359:AO4|A1 12006 (U)

lnitial loss of pressure
an.5.2.1.

PN-EN 1 359:2004 and
PN-EN 1359:2O04lA1 :2(x)6 (U)

an.52.2
PN,EN 1359:2004

Errors or indjcation and loss of F'r€s.
sure of gas meter wifh neodymium
magnet put on the selected
place/places on the gas meter casing

aft.16.1
PBęM41 ed't' 7:12 o4'v&7

art. 3.3
PBGM{1 €dit, 7] 12'04'2007

Erors of in.lication and loss of pres-
sure of gas meter afier exposure to
neodYmium magnets

edit. 7:12.04.m07 PB GMĄ1 edft' 7:12'04'2@7
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> 0,35o/o in the range of tested flow rates from 0,2e.." to e.- and 0,7% at the
flow rate Q.r" - during test acc. to art. 4 of the testing programme.

> o,22o/o in lhe range of tested f|ow rates from Q.in to Q.* during test acc' to ań'
5 of the testing programme.

7. TESTS RESULTS EVALUATION CRITERION
7.1 Before determining initial enors of indication allthe gas meter should keep external

leak tight.
7'2 |nitial errors of indic€tion' Without neodymium magnet (before any exposure to

neodymium magnets), should be in the range of the "initial" permissible erors of
indication given in the table 2. lnitial average loss of pressure value should not ex-
ceed the "initial" values given in the table 3.

7.3 Errors of indication of the gas meters with the neodymium magnet should be within
the range given in the "during durability test" column of the table 2. lf the neodym-
ium magnet put on the casing cause flow blocking through the gas meter, what not
allow the illegal gas consumption, also the test results should be taken as positive.

7.4 Errors of indlcation of the gas meters after the exposure to neodymium magnets
should be within the range given in the "during durability test" cotumn of the tabte
2. Average loss of pressure value should not exceed "after durability test" value
given in the table 3.

7.5 The final result can by positive only after positive result of the all gas meters in the
all carried out tests' according to assumed test results eva|uation cńteńon in the al|
lests.

Table 2. Permissible enors of indication acc. to PN-EN 1359

Flow rate

o
Permissible enors limit E [o/o]

initaal' dufing durability test

Q.i"<Q<0,1Q.- -6,0; +3,0

0'1Q."'<QśQ'* +1,5

Vvhen the enors for flow rates between 0,1e.* (e,) and e.* nave_ tne s-ame
s,gn, then shouldn't exceed 1ol0.

Table 3. Permissible loss of pressure acc. to PN-EN 1359

Q.- tmlhl
Maximum permissible value of
average loss of pressure [Pa]

initial after durability test

frcm 1 to 10 inclusive 200 220

Thjs Repon cÓhsist ofthe dtJe Page and 9 nunbere|t and sigDed pages'
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8, TESTS RESULTS

Test results are given in the table 4 + 6. Base for p.eparation of tables presenrs
Protocols from tests siored in Laboraiory of Flow Metrology 

'NiG 
in Krakow.

Before tests a|l the gas meters have been subjected to Veńfication to e}:temal leak
tightness (Protocols No. 35+36/05/cM/08, 39/0S/GM/OB) with positive result..
NOTE: The symbols in the table 4 + 6 signify:
Eo - initial errorc of indication (befo.e exposLlre to neoclymium magńeis)
Ej - erroB of ind;cation with magnet on the gas meter casing in po-sition 1,
Er - erors of indication with magnet on the gas metercasang in position 2,
E3. errors of indication with magnet on the gas meterc€sing in posilion 3'
E4 . errors of indication with magnet on the gas meier c€sing in positjon 4,
Eb - errors of indication with magnet on ihe gas meter cas;ng in position 5,
E6 - erors of indication with magnet on the gas metea casinq in position 6,
E7 - errofs of indication with magnet on the gas meter casing in position 7,
Es - errors of indication with magnet on lhe gas meter casing in position I,
Es - eraors of indication wiih magnet on the gas metercasing an position 9,
Ero - errcrs of indicaiion afler exposurc to neodymium magnets
Apo - initial loss of pressure (before exposure to neodymium magnels)
Ap1 - loss of prcssure with magnet on the gas meter casing in position 1,
Ap, - loss of pressure with magnet on the gas meter casing in position 2,
Ap3 - loss of pressure with magnet on the gas meler casing jn position 3,
Apł - loss of pressure with magnet on lhe gas meter casing in position 4'
Ap5 - loss of pressure wjth magnet on lhe gas meter casing in posilion S, p6 ' loss of pressure wiih magnet on the gas meter casing in position 6,
1p7 - loss of pressure with magnet on the gas meter casing in posilion 7,
Aps " loss oi pressure with megnet on the gas mete. casing in position S, pe - loss of prcssure with magnel on the gas meter casing in position 9,
Apto - loss of pressurc afierexposurc to neodymium magnets.

Magnets positions on the gas meter casing are shown on the Fig_ 1 : Fig. 3.
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Fig. 1. lvlagnets positions on the gas mete. casing 6G4L No. 024819
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Fig. 2. Magnets positions on the gas meter c€sing 6G6 No. oo5779

Fig. 3. Magnets positions on the ga6 meter casing 6G6 No. 006616
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Table 4. Enors of indication and loss of the 6Gs ressure tn s meter 6G4L No. 024819

^p 
[Pa]

FIow rates O
Protocol No.

and compliance
confirmalion

o
o

0,20 o,20 0,35 0,29 0,30 -0,16

20101alGMlOA

0,13 0,47 -0,15

1,06 0,40 -o,22

-0,34 o,26 -0,37

-0,20 0,31 -a,47

0.79 0,35 -0,38

0,68 o,37 -0,39

0,40 o,21 -o,21

'1,49 1,11

-0,80 -o,27 ,0,33

0,08 o,34 -0,19

APo 18,9 19,8 20,1 27,2 37,9 65,s 108,2 20/01alGWOA

aPr 21,9 27,2 110,4

20/01 alcMloa

AP2 27,0 113.8

ap: 21,3 26.7 111,2

21,0 26,3 111,2

APs 22,1 26,3 109,7

aPo 22,6 26,5 108,7

^h
)1 tl 26,8 109.1

^Ps
30,2 125,t

aPs 21,7 26,4 109,4

aPro 2D,5 26,8 104,6
20101 aJGMlOa

This Rapo.t consist af the titte page and 9 nunbered ard signed pages.
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Table 5. Enors of indication and loss of me meter 6G6 No. 005779

Thb Repoń cńsist af the !k!e page and 9 nunbered and signed pages'
n9 abole Repon rcgards on|y to tha lested sanp]e ahd is ho| 1eĆhnical opinioh on the Prcduct
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ca ss ressure ln s

lv"]

lPalap

Flow rales Q Protocol No.
and comptiance

confimation
o a o c! it

E" 0,03 0,19 0,46 0,45 o,21 -0,26 -0,53

24lol alGM/oA

0,58 0,76 -0,43

-o,12 0,42 -0,55

o,62 0,52 -0,50

0,68 0,56 -o,47

0,83 0,65 -0,61

-0,85 0,81 -o,14

0,51 0,66 -0,35

-2,01 0,86 -o,32

-0,04 o,57 -0,50

0,37 0,52 -0,53

aPo 20,3 20,8 31,4 52,4 110,3 195,3
24/01alculo8

aPr 23,O 144,2

24J01BiGM/OB

aPz 24,0 33.0 179,3

aP3 23,2 33,1 185,9

Apł 22,O 31,7 190,7

^Ps
22,0 17,1 191,1

aPo 23,0 37,2 189,2

^ł
22,2 32,2 192,3

^Pa
51,9 't95,3

22,4 32,6 191,1

26,D 30,8 189,2
24lol alGM/OA



Tab|e 6' Enors of indic€ti d loss of the meter 6GO N 006616on an ressure o,

E I'l
lPalap

Flow aates Q Protocol No.
and compliance

confirmation
a

a
ó

o ó

a
0,48 0,54 o,71 o,71 0,03 -0,31 -1,19

23lQlalGMnA

1,29 o,82 -o,42

-0,92 -0,86

0,42 -0,62

0,59 0,98 -0,86

o,o2 0,96 -0,77

0,13 1,00

0,93 1,16 -0,75

1,72 2,34 0,77

-0,80 '1,07 -0,70

Ero 0,83 0,77 ,0,83

APo 26,4 26,3 31,l 61,1 122,4 198,8
23/01alGMl08

AP1 222,1

23/Ol aicMloa

LP2 35,6 218,5

AR 25,4 36,0 213,1

AP.r 25,0 36,0 214,9

óPs 27,8 216,1

^Pa
25,1 34,4 219,2

aP7 34.4 215,1

74,7 40,0

30,7 213,9

21,7 34,0 213,4
23/01alGMl0A
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The Oit and cas Institute
Manufacturer Declaration,

Product name:

Approval mark:

Jdentification mark:

Nominalcyclic volume:

in Krakow. based on the tests results,
comrms tnat lhe producl:

Diaphragm gas meter

oocumeniation analysis and

eneral Director ofthe Institute

ł.cP. oyrektor'. INiG

eD03
L7.122.58
5G4L

Nominal distance between
centerlines of the connections:

Manufacturer:

:.ing Head ofthe Laboratory of Flow t\retrolo

!,r1 . l,hI\,
. . .. . . _.. .... , .... ..... ...., .... . ,... ..:, .:.. . ,... ... .

Ph. D Eng_ Zbigniew cacek

2,2 dm3

130 mm, 250 mm

Apator-Metrix S.A.
Piaskowa 3
83-110 Tcrew

fu|f|ls the requirements liśed in the PB Gluas Metres Mekolosicat charadprisrics. !"",!10'?!,!:'?!!:?00.7., 
Tesling ofthe Diaphragm

:;l:f;"Jdk'Hi"";;f 
il; Ńó ;# ffi ń il;:J.'[i;::F,"J#:n.l,.lffi 

"li,.i""illlThe requirements and the test results are presented in tableŚ 1 + 6 of lhe Repon No.

Presented tesl resu'ts solely regard the prooLrct tested.

,',:'-)

22r*'



.;Ę1}:.|@

_Ę OIL AND GAS INSTITUTE

Krakow
10.12.2008

FINAL REPORT CONFIRMATION No. 2
of Technica| Repoń No. 9/GM/2008

Page/pages
111

The o;l and cas Institute in Krakow. based on the tests resulls, atocumentation analvsis and
Manufacturer Declaration, confims thal the product:

Product name:

ldentification mark:

Nominal cyclic volumei

Diaphragm gas heter

(zi Ją
6G6

2,2 dft13

Nominaldislanc€ befi'een 130 mm' 250 mm
centedines of the connections:

ManLrfacturer: Apator-Metrix S,A.
piaskowa 3
83-1{ 0 Tczew

fu|fljs 1he rcquir€ments listed in the PB GM.o1 edition 7:12'o4.2oo7' Tesling ofthe Diaphragm
Gas n'etres |\'etro|ogica| characteńśics, an- 16-1, in the scope of lhe fesiśance to ine mag-
netic field influaence ofthe N50 type neodymium magnets (size S7OX3O, energy density (BH)maa
374+406 kJ!m\

The requircments and the teś results are presented in tables 1 + 6 of the Repoń No.
9/GM/2008.

Presented test resuIts so|eIy regard the product teśed'

'I il
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