PoLsiie CEMTRUMN
ANREDYTAL

INSTYTUT NAFTY i GAZU

Testing Laboratories of Gas Grid, Utilities and Appliances
Accreditation Certificate No. AB 041 issued by Polish Centre of Accreditation
PL 31-503 Krakow, Lubicz Street 25 a Tel. +48/12/ 4210033 Fax: +48/12/ 4303885

Arch. No.: GM-5100-429/08

Technical Report No. 9/GM/2008

from the Laboratory Tests on Diaphragm Gas Meters
6G4L and 6G6 (V=2,2dm")
APATOR METRIX S.A.

Z-ca Dyrekt

ds, Gazo

ora

Aty

[

Krakow, December 2008

COPY NO .2 of 4

Registered under the number KRS 0000075478
to the Register of Enterprises of the National Court Register



Accredited for testing diaphragm gas meters and couplers for diaphragm gas meters

PL 30-733 Krakow Bagrowa Street 1 tel. (+48 12) 653-25-12 fax: (+48 12) 653-16-65
Krakow : i e Page/pages
10.12.08 ' 1/9

Product name Diaphragm gas meters
Identification mark 6GA4L and 6G6 (V=2,2dm?)
(Type of Gas Meter)
Name of manufacturer APATOR-METRIX S.A.
Piaskowa 3
83-100 Tczew
Customer APATOR-METRIX S.A.
Piaskowa 3
83-100 Tczew
Internal order number 4366/GM
The test were carried by
% F.{’Z_—__ (/.
Jan Wojtala M. Sc. Eng. Pawet Kulaga
Responsible for technical legality of this Report:
Acting Head of the Flow Metrology Laboratory
Ph. D Eng. Zbigniew Gacek
This Report consist of the title page and 9 numbered and signed pages. Sign.
The above Report regards only to the tested sample and is not technical opinion on the product (L_ r'{,wt"\
This Report can only be copied in whole. Partial coping is only allowed under the Laboratory approval. i




iin . . . 2/9

Page/pages

1. SCOPE OF ORDER

The Report concerns the resistance tests of the diaphragm gas meters 6G4L and
8G6 (V=2,2dm®) Apator Metrix S.A. to the magnetic field influence 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 $70x30 mm, energy density (BH)ma= 374+406 kJ/m?) were
used in the tests.
With regard to the same construction of the 6G4L and 6G86 (V=2,2dm’) gas me-
ters, 8G4L and 6G6 gas meters with nominal distance between centerlines 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 1359:2004 Gas meters - Diaphragm gas meters

2.5, PN-EN 1359:2004/A1:2006 (U) Gas meters - Diaphragm gas meters

2.6. The contract No. 89/GM/2008 from 01.04.2008

3. PRODUCTS SELECTION

3.1. Selection type: choose by Customer

3.2. Type of supply: supply by Customer

3.3. Data of supply: 31.03.2008, 5.04.2008

3.4. Type of storage: according to PN-81/M-42009 art. 3.2.

4. TESTING CONDITIONS

4.1. Testing methods:

- PN-EN 1359:2004 and PN-EN 1358:2004/A1:2008 (U) Gas meters — Diaphragm
gas meters art. 6.2.2, 5.1.2a, 5.2.2.
- Testing Procedures of the Flow Metrology Laboratory: PB GM-05, PB GM-01.

4.2. Environmental conditions in compliance with the Testing Procedures.

4.3. Accuracy of measurements in compliance with the Testing Procedures, which are
confirmed by the Authentication Certificates and by the internal checking at the
Fiow Metrology Laboratory.

4.4. The Testing Reports 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. Type of Gas Meter: 6G4L BG6 ’ 6G6
D03 PL 06

5.3. Approval mark and number: 6_ 12258 gT -

5.4. Year of manufacture 2008 2008 2008

5.5. Serial Numbers: 024819 005779 006616

5.8. Characteristics:

- maximum flow rate Qi [m°/h] 6 10 10

- minimum flow rate Qi IM*/h] 0,04 0,06 0,06

- maximum working pressure P, [kPa] 50 30 50

- nominal value of the cyclic volume V [dm®] |2,2 2.2 29

- nominal distance between centerlines of 130 130 250

the connections [mm]

The gas meters delivered to tests were packed in foil bag and cardboard boxes.

The gas meters have the permanency flow direction mark on the upper surface, in the
form of an arrow. The inlets and outlets of the gas meters were protected against dam-
age and contamination during transport

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

Table 1. Testing programme

No. Type of test Requirements Tests
; art. 6.2.2.1 art. 6.2.2.2
1. | Examel eaictightasass PN-EN 1359:2004 PN-EN 1359:2004
art. 5.1.1a art. 5.1.2a
2. | Initial errors of indication PN-EN 1352:2004 and PN-EN 1358:2004 and
PN-EN 1358:2004/A1:2006 (U) | PN-EN 1359:2004/A1:2008 (U)
art. 5.2.1. art. 5.2.2
3 | Initial loss of pressure PN-EN 1358:2004 and PN-EN 1359:2004
PN-EN 1359:2004/A41:2006 (U)
Errors of indication and loss of pres-
4. |SHre of gas meter with nsodymium art. 16.1 art. 3.3
" Imagnet put on the selected| PBGM-01 edit. 7:12.04.2007 PB GM-01 edit. 7:12.04.2007
place/places on the gas meter casing
Errors of indication and loss of pres-
5. |sure of gas meter after exposure to art. 161 art, 3.3
4 .g PB GM-01 edit. 7:12.04.2007 PB GM-01 edit, 7:12.04.2007
necdymium magnets

Start of testing:
31.03.2008

End of testing:
24.04.2008

Extended uncertainty type B (factor k=2 and p=95%), while determining errors of
indication of the diaphragm gas meter is not worse then:

> 0,35% in the range of tested flow rates from 0,1Qu. 10 Quax and 0,5% at the
flow rates Qmn, and 3Qi, during test acc. to art. 2 of the testing programme.
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7.3

7.4

7.5

» 0,35% in the range of tested flow rates from 0,2Qx 10 Qmax @nd 0,7% at the
flow rate Qui, - during test acc. to art. 4 of the testing programme.

> 0,22% in the range of tested flow rates from Qu, t0 Qmax during test acc. to art.
5 of the testing programme.

TESTS RESULTS EVALUATION CRITERION

Before determining initial errors of indication all the gas meter should keep external
leak tight.

Initial errors of indication, without neodymium magnet (before any exposure to
neodymium magnets), should be in the range of the “initial” permissible errors of
indication given in the table 2. Initial average loss of pressure value should not ex-
ceed the “initial” values given in the table 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. If 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.
Errors of indication of the gas meters after the exposure to neodymium magnets
should be within the range given in the “during durability test” column of the table
2. Average loss of pressure value should not exceed “after durability test” value
given in the table 3.

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 evaluation criterion in the all
tests.

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

Flow rate Permissible errors limit E [%]
Q initial” during durability test
Qmin = Q < O,TQma)( i3,0 '6‘0; +3‘0
0, 1Qmax £ Q = Qs +1,5 +3,0

=When the errors for flow rates between 0,1Quax (Q) and Qra have the same
sign, then shouldn’t exceed 1%.

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

Maximum permissible value of
Quax [M/N] average loss of pressure [Pa]
initial after durability test
from 1 to 10 inclusive 200 220
Ly
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TESTS RESULTS

Test results are given in the table 4 + 6. Base for preparation of tables presents
Protocols from tests stored in Laboratory of Flow Metrology INiG in Krakow.

Before tests all the gas meters have been subjected to verification to external leak
tightness (Protocols No. 35+36/05/GM/08, 39/05/GM/08) with positive result..

NOTE: The symbols in the table 4 + 6 signify:

Eo — initial errors of indication (before exposure to neodymium magnets)
E1 - errors of indication with magnet on the gas meter casing in position 1,
E. - errors of indication with magnet on the gas meter casing in position 2,
Es - errors of indication with magnet on the gas meter casing in position 3,
E, - errors of indication with magnet on the gas meter casing in position 4,
Es - errors of indication with magnet on the gas meter casing in position 5,
Es - errors of indication with magnet on the gas meter casing in position 6,
E7 - errors of indication with magnet on the gas meter casing in position 7,
Es - errors of indication with magnet on the gas meter casing in position 8,
Es - errors of indication with magnet on the gas meter casing in position 9,
E4q - errors of indication after exposure to neodymium magnets

Apo — initial loss of pressure (before exposure to neodymium magnets)
Aps - loss of pressure with magnet on the gas meter casing in position 1,
Ap, - loss of pressure with magnet on the gas meter casing in position 2,
Aps - loss of pressure with magnet on the gas meter casing in position 3,
Apy - loss of pressure with magnet on the gas meter casing in position 4,
Aps - loss of pressure with magnet on the gas meter casing in position 5,
Aps - loss of pressure with magnet on the gas meter casing in position 6,
Apy - loss of pressure with magnet on the gas meter casing in position 7,
Aps - loss of pressure with magnet on the gas meter casing in position 8,
Apg - loss of pressure with magnet on the gas meter casing in position 9,
Ap1o - loss of pressure after exposure to neodymium magnets.

Magnets positions on the gas meter casing are shown on the Fig. 1+ F ig. 3.

= e -

Fig. 1. Magnets positions on the gas meter casing 6G4L No. 024819
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Fig. 2. Magnets positions on the gas meter casing 6G6 No. 005779
Fig. 3. Magnets positions on the gas meter casing 6G6 No. 006616
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Table 4. Errors of indication and loss of pressure in the gas meter 6G4L No. 024819

Flow rates G
sl | B E] B | B B
Ap [Pa] C;E: E? g §_ g g_ Oé confirmation
E, | 020|020 (035|020 | 059 | 030 | -0.16
E, 0,13 | emmee | - 047 | - o -0,1 ;
Ex | 1,06 | v | —oow | 0,40 | oo | oo 0,22
= U P 0,26 | -omer I
By | -020| oo | oo 081 | s | s -0,47
Es | 079 | wom | W85 | e | omese 038 | 2001 :‘1‘; ki
Ee | B85 | sess | sn 087 | e e | 0,30
E; | 040 | wome | oome B | oo | s -0,21
Es | 149 | oo | comee 141 | oo | o 1,55
= N, R— A7 e | o -0,33
Eo | 0,08 | —oe | comee i T (R | 0,19
Apo | 189 | 198 | 201 | 272 | 370 | e55 | 1082 | 2V ggﬁg‘ﬁm’f
Al | DY b e | s 9P | e | e 110,4
Ap> | 224 | oo | e 270 | e | e 113,8
YROR (F - e 267 | - | o | 1112
Aps | 21,0 | ceen | o i | SN QY 11,2
Aps | 221 | o | e 26,3 | o | 1097 | 20/012/GM/0B
A | 9818 | s | mes 98,5 | s | o 108,7
apr | 214 | e | e LR NI (R 109,1
Aps | 844 | e | e 30,2 | e | e 125,1
s B s | s .1 I P 109,4
Apo | 205 | e | e BBIE [ mesw || s 1046 | 2V fgriﬁgﬁg?
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Table 5. Errors of indication and loss of pressure in the gas meter 6G6 No. 005779

Clow rates Q Protocol No.
E [4] ) 8 8 g 7 and compliance
s € o c g a 5 confirmation
lPal| 6| 8| 5| s| 5 | 8 | @
Ee 0,03 | 0,19 | 046 | 0,45 0,21 -0,26 -0,53
E, 058 | — | —- 0,76 | - — 0,43
By [4042 | v | wsm 042 | —- T
Es | 082 | = | — 082 | = | == -0,50
E4 068 | ——- | - 0,56 — | e -0,47
Es 0,83 | —— | - 085 | wwes | s -0.61 24/01a/GM/08
in compliance
Es 0,85 | —weem | amee- 081 | awemm | e 0,14
E; 0,51 | o | o 0,66 | - wew | 098
By | 00| e | OB | = | o -0,32
(= 004 | ——- | - 0,57 | - | w=wemm -0,50
E1o 0,37 | == sesee 1 0,52 | - | e -0,53
Apo | 203 | 208 | 253 | 31,4 | 528 | 110,3 | 1953 Zifggﬁﬁamn’;gg
Apr | 280 | — | — 32,5 | e | e 188,2
Apy | 240 | s | BER | ess | cuman 179,3
apy | @2 | — | 334 | e | e 185,
Aps 1 920 | s | s BIE | s | oo 1907
v |20 | — | — | | = | | eeomce
A 1280} == | — 372 | e | e 189,2
Ay L 220 | s | mse 82 | e | = 1923
VR (< - (R - sy B (RO 195,3
Ape 228 | e | e 326 | - | e 191,1
oo 20| — | — 8| = | —
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Table 8. Errors of indication and loss of pressure in the gas meter 6G6 No. 0066816

Flow rates Q Protocol No.
E [%] 8 5 5 5 and compliance
< & e] g e} Is] % confirmation
ApfPal | o g S 2y = e G
E. | 048|054 | 071|071 | 003 | 031 | -1,19
Eq 1,20 | e | e 082 | — | e -0,82
By 40,89 | e e | B8] mee | ome -0,86
By 4082 | e | e 11§ R . -0,62
Es | 059 | - | oo 0,98 |~ | oo 0,86
By | G0F | s | cus 08 | === | s o077 | 2 S;;’; e
B L ong | oees o 100 | = | == 0,75
B 1098 | = | — SIRT: N R — -0,75
B | 70 ] wese | mo 2.7 ) wey | (B
Eo | 0,80 | e | —oe R | e | wnm -0,70
Eip |08 | wee | s 0 | s | e -0,83
Apo | 264 | 263 | 31,1 | 353 | 611 | 1228 | 1988 | 2 E:rﬁ’;fa’“ngs
Aps | 257 | weer | oo 359 | o | o 222,1
Aps | 1283 | s | B | sse | ows 2185
Aps | 254 | e | e BED | o | ms 213,1
Aps | 250 | —— | — 36,0 | —— | e 214,9
Aps | ZTE | s | e B | e | e 214 | DIAGNIOE
Aps | 25,1 | woeer | e WA o [ 219,2
Ay | 235 | e | e 344 | e | e 215,1
Aps 74,7 | e | =eeee 40,0 | ~emee - 2259
ape | 30,7 | wemr s §] B o [l em 213,9
A | 257 | e | 8D | = | == 2134 2&*’ E;gﬁ‘fgs
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The Oil and Gas Institute in Krakow, based on the tests results, documentation analysis and
Manufacturer Declaration, confirms that the product:

Product name:

Approval mark; D03
7.122.58
Identification mark: 6G4L
Nominal cyclic volume: 2,2 dm’
Nominal distance between 130 mm, 250 mm

centerlines of the connections:

Manufacturer:

fulfils the requirements listed in the PB GM-01 edition 7:12.04.2007, Testing of the Diaphragm
Gas Metres Metrological Characteristics, art. 16.1, in the scope of the resistance to the mag-
netic field influence of the N50 type neodymium magnets (size $70x30, energy density (BH) .=

374+4086 kJ/m").
The reguirements
9/GM/2008.

Presented test results solely regard the product tested.

Wl

~ Ph.D Eng. Zbigniew Gacek

Diaphragm gas meter

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

and the test results are presented in tables 1 + 6 of the Report No.

\j\ o4 General Director of the Institute
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OIL AND GAS INSTITUTE

Testing Laboratory of Flow Metrology

PL 3(1-733 Krakow. Bagrowa Street | tel (+48 12)653-25-12 fix: (+48 12)6353-16-65 WWAV Inie.
Krakow FINAL REPORT CONFIRMATION No. 2 Page/pages
10.12.2008 of Technical Report No. 9/GM/2008 n

The Oil and Gas Institute in Krakow, based on the tests results, documentation analysis and
Manufacturer Declaration, confirms that the product:

Product name: Diaphragm gas meter
Approval mark PL 06
ZT E4
Identification mark: 6G6
Nominal cyclic volume: 2,2 dm’
Nominal distance between 130 mm, 250 mm
centerlines of the connections:
Manufacturer: Apator-Metrix S.A.
Piaskowa 3

83-110 Tczew

fulfils the requirements listed in the PB GM-01 edition 7:12.04.2007, Testing of the Diaphragm
Gas Metres Metrological Characteristics, art. 16.1, in the scope of the resistance to the mag-
netic field influence of the N50 type neodymium magnets (size $70x30, energy density (BH)na=
374+408 kJ/m®).

The requirements and the test results are presented in tables 1 + 6 of the Report No.
/GM/2008.

Presented test results solely regard the product tested.

e WL
“cting Head of the Laboratory of Flow Metrology:,%’_‘ -
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e I h\.‘t\, \
Ph. D Eng. Zbigniew Gacek




