DIN EN 12405-1:2018-12 (E)

Gas meters - Conversion devices - Part 1: Volume conversion

Contents Page
EUropean fOr@WOId ......... .. s s s e e s ea s mm e e e e e e e e s e mmmn e e e e s aasennmnn e s sannan 10
1 85T oo o -SSR 1
2 NOIrMAtive refEreNCEeS ...t 11
3 Terms, definitions, symbols and classification ..........cccccciiiiicciirii s 13
31 Terms and definitioNS ... e 13
3.2 SYMDOIS .o s 17
3.3 L0 F- T o7 11 o o 18
3.31 MechaniCal ClaSSEeS ........ooiiiiiiiiiei s mmn s e e e e e e s mmnns 18
3.3.2 Electromagnetic environmental classes ..o 18
4 Principle of Measurement ...........ooo s s e e s nnnne 19
4.1 Conversion as a function of temperature ... - 19
4.2 Conversion as a function of pressure and temperature .........ccccoieiccciceirn e s 19
4.3 Conversion as a function of pressure, temperature and deviation from the ideal gas law .20
44 Correction of the volume at measurement conditions ...........cccccciiirriciirccc s 20
5 Rated operating conditions ... ——————————— 21
5.1 Specified field of measurement ... ———————— 21
511 = L= - | 21
5.1.2 Specified measurement range for gas PreSSure ... —————— 21
51.3 Specified measurement range for gas temperature ..........cccccmiinii s ——— 21
5.1.4 L= TR o 4B T T (=] TS o= 21
5.1.5 = = LT o2 0 g o [T 3 = 21
5.2 Environmental conditions ... ———— 21
5.21 Ambient temperature ranNge ...........cccccccciiiriiiiicccrecrrr e nn e e e e annnnnn e e e s 21
5.2.2 L LT 11 LY = 1 Ve = SR 21
5.2.3 Mechanical environNmMeENt ... e 22
5.24 Electromagnetic environment ... 22
5.3 oLV =T = W] o o 22
6 Construction reqUIremMENtS ... s mme e s e s s mmn e e e e s e nnnns 22
6.1 = T - | 22
6.2 L0 1= ' 23
6.3 g T Lo 1T 3 = 23
6.3.1 =Y o = - | 23
6.3.2 Electronic indicating deViCe ... s 25
6.4 Inputs fOr VOIUME CONVEISION .......cooiiccceeciiiriin s ssscere e e s s s sssmse s e s e e s ss s s smmsr e e e e s sas s s ssmnnneenesnsnnnns 25
6.5 Battery powered CONVErsion deVICE .......cccciiiiicciieceiiriiissssssssere e s s s ssssssssssse s s e s ssssssssmsnsessssesssssnmenns 25
6.6 Security devices and alarms ... —————————— 26
7 Installation reqUIremMents ... —————————————— 27
71 = T - | 27
7.2 Temperature tranSAUCET ... me e e s samme e e e ee s e emmn e e e e sanan 27
7.3 Pressure tranSAUCET ... s mmn e e e s e mmne e s e nnnns 27
8 (=Y o) 1 4T 1 4 T 28
8.1 (2= (=1 =Y g Lo = 2o s T 11T 4 T 28
8.2 Rated operating CONItIONS ........cooiiiiiicieiiiiri e e s e s smn e e e ee s mnnns 28
8.3 Maximum permisSible €Irors ... s e snnnns 28



8.3.1 Conversion devices tYyPe 1 ... ———— 28
8.3.2 Conversion deVvices tYPe 2 .......ciiicieriiiiiiirir i ———— 29
8.3.3 [y o o oo T 0 1= =] e o 29
8.34 Specific errors for a gas-volume conversion device, type 2 ........ccccovveeerrrrreceerensseerrsssneeenns 29
8.4 Conditions of matching the constituent elements of a conversion device type 2 ............... 30
8.5 INFIUENCE FACKOIS ... e e 30
8.6 DiStUIDANCES ...t e 31
8.7 D 10 o 1 1 31
8.8 Repeatability ..o —————————— 31
8.9 LY 1T 1o 11 SRR 31
9 Tests of CONFOIrMILY ......coivciiiiii i ————— 31
9.1 Verification of the construction requirements ... 31
9.2 Verification of the performance requirements .............cccooiiiiniccccrscrrrr e 31
9.21 TeSt CONAILIONS ... s 31
9.2.2 Samples of gas volume conversion device type 1 required for testing ........cccceeeccvrricccennne 32
9.2.3 Samples of gas volume conversion devices type 2 required for testing ........cccccccecmeeerennn. 35
9.3 IS5 0 (= oo S 36
10 1= L4 T 36
11 Installation and operating inStructions ...........cccciiiiinic e —— 37
Annex A (normative) Type test ... ——————— 38
A1 L T=T 0 T=0 =TI oo g T 14 To o 1= SR 38
A11 L= =T T 38
A1.2 Additional conditions specific to gas volume conversion devices type 1 ......ccccccecerrrcncenn. 38
A13 Additional conditions specific to gas-volume conversion devices type 2 .......cccccceveeccnneeen 38
A1.4 I3 A o (oY =T L] S 39
A1.5 Verification of the construction requirements ............cccooiiiiii i 40
A.2 Accuracy tests under reference conditions ..........cccciiiiiniic e ——— 40
A.2.1 [ T ¢ 1= - SRRSO 40
A.2.2 Reference to dOCUMENES ... e 41
A.23 o T o7 LT - 41
A24 Acceptance Criteria ... s nmnne 41
A3 Effect of ambient temperature ... e 41
A.3.1 L0 T ¢ 1= o - 41
A.3.2 Reference to dOCUMENLS .........coo i e e s e 41
A.3.3 g 0T =T o (1] 4
A.3.4 WX oZ= o] F=Y g Lo =3 o2 1 (=) o - T S 41
A4 Effect of damp heat, steady-state test ... ——————— 41
A.4.1 [ T ¢ 1= 1 - ST SRR 41
A.4.2 Reference to dOCUMENES ... s mme e 41
A4.3 g o T o= U] 42
Ad4d4 Acceptance Criteria ... nmnne 42
A.5 Effect of damp heat, cyclic test ... 42
A.5.1 L0 T 0 1= o - 42
A.5.2 Reference to dOCUMENLS .........ooiiiiiiceceirccccr e 42
A.5.3 T LT - 42
A5.4 WX o oY o =T Lo =30 o7 41 =T 4 42
A.6 Electrical power variation .........cc.occccciiiiiiiicccceemr s ssssr s e s ss s sssss e e e e s s s s mnne e e e e snnsssnnmnnes 43
A.6.1 L0 ] o 1= o3 4 VP 43
A.6.2 Reference t0 dOCUMENES ... .o e mme e 43
A.6.3 g o T o =T U] 43
A.6.4 Acceptance Criteria ... ————————————— 43
A7 Short time power redUCtiONS ... .. e 43
A7A1 L0 T 0 1= o - 43
A.7.2 Reference to dOCUMENES ... . s 43
A.7.3 T o= LT 43
A.7.4 X o oY o =T Lo =30 o7 41 =T 4 44
A.8 Electrical DUISES ... e 44

-2-



A.8.1
A.8.2
A.8.3
A.8.4
A9
A.9.1
A.9.2
A.9.3
A.9.4
A.10
A.10.1
A.10.2
A.10.3
A.10.4
A1
A11.1
A.11.2
A11.3
A11.4
A12
A12.1
A12.2
A12.3
A12.4
A.13
A.13.1
A.13.2
A.13.3
A.13.4
A4
A.14.1
A.14.2
A.14.3
A.14.4
A.15
A.15.1
A.15.2
A.15.3
A.15.4
A.16
A.16.1
A.16.2
A.16.3
A.16.4
A7
AA17.1
A17.2
A17.3
A17.4
A.18
A.18.1
A.18.2
A.18.3
A.18.4
A.19
A.19.1
A.19.2
A.19.3
A.19.4
A.20
A.20.1
A.20.2

£ ] o 1= o2 Y- 44
Reference to dOCUMENES ...t e 44
T o= o T 44
X o7 =T o1 =T Lo = o7 41 =T 4 44
Electromagnetic susceptibility ... ——— 44
1. o= e 1 - SRR 44
Reference to dOCUMENLS ..o e 44
(o T 7= o 11 44
AcCCeptancCe Criteria ... 45
Electrostatic diScharges ..o —————— 45
(0. o) 1= o2 Y- 45
Reference to dOCUMENES ... s s 45
T T 45
/2Xe7 o =T o1 =T Lo = o7 1 =T T 45
Overload of pressure (only for type 1 and pressure transducers) ..........cccccveeecerrrcccerrssencen 45
(] o) 1= o2 €Y= PR 45
Reference to dOCUMENLS ..o 45
(o 7= o 11 45
X o= o F= Y g Lo =3 o2 1 (=) o - TR 46
Effect of VIDrations ... s 46
(0. o) 1= o2 Y- 46
R3] =T =T 0 Lo =38 o Lo e 4 0 T=Y o 1 £ 46
T o= T - 46
Acceptance Criteria ... e s 46
Effect Of SROCKS ... s e e 46
(] o) 1= o2 €Y= RN 46
Reference to dOCUMENLS .........ooiiiiiiciircrc e e e smn e e s 46
T o= T T 46
X e oY o =T Lo = o 1T 5 47
Overload of pressure (mMechanical) .........ccccceiiiiiiciirscrirr e mne e e e s snnnns 47
1 ] o= o 1 - SRR 47
R3] =T =T 0 Lo =38 o Lo e ] 4 0 T=Y o 1 £ 47
T o7 =T U] S 47
Acceptance Criteria ... e 47
DUrability .....occoeeiiiieiii it ———— 47
(. o 1= o2 Y- 47
Reference to dOCUMENLS .........cooiiiiiciirerc e e e e e nmn e e e e s 47
T o= o T 48
Xe7 o =T o1 =T 1o = o7 41 =T T 48
N E= T 4 E-3 0T o 1T - 1 o R 48
£ o= o 1 - SRR 48
Reference to dOCUMENLS ... 48
T o= U] S 48
AcCCepPtanCe Criteria ... 48
Repeatability ... —————————— 49
(] o 1= o2 Y- 49
Reference to standards ... s 49
oY= T - 49
X7 o =T o1 =T 1o = o7 41 =T 4 49
Short time DC power variations .......ccccceiccciiciiiiiin s ssese e ssss e e e s s mnmnee s sennnn 49
(] o) 1= o2 €Y= SR 49
Reference to standards ... 49
o T 7= o 11 49
AcCCepPtanCe Criteria ..o 49
Surges on supply lines and/or signal liNeS .........ccciiiiiiiiinicc 50
(0. o) 1= o Y- 50
Reference to standards ... s 50
T T - 50
Acceptance Criteria ... e 50
Power frequency magnetic field ... e e 50
(] o) 1= o2 €Y= PR 50
Reference to standards ..........cccoccciiiireciirinsscerrrrcrr e e e e e 50



A.20.3 [ (o Yo = o [T ¢ - 50

A.20.4 Acceptance Criteria ... nmnne 50
Annex B (normative) Pressure tranSAUCETS ........cccccoircecirirncsmersnssrersssssre s ssssse e ssssme e s ssssmeesssssmsesssssnsssnsanes 51
B.1 15 o o o - S 51
B.2 Rated operating coNditioNs ..........ooocc i nnnn e 51
B.2.1 Specified measurement range fOr PreSSUre ..........cccccccccrereiiicssssssserer s ssssss e e s esssssssssssssnsees 51
B.2.2 ENvironmental Class ... e e 51
B.2.3 o T =T = W] o 51
B.3 Construction reqUIremMeENts ... 51
B.3.1 7= T - 51
B.3.2 L0 L= 3 T 1 51
B.3.3 g T o= 1T 3 = 51
B.4 =Y g o] 4P 1 Lo 52
B.4.1 {2323 =1 (=Y 0 Lo =3 oY s T 1T 4 T 52
B.4.2 Rated operating conditioNs ..........ooc oo 52
B.4.3 Maximum PermiSSIibIe @ITOrS ... e e ee s anne e e e e e e s s s nnnns 52
B.4.4 INFIUENCE FACKOIS ... e 52
B.4.5 [ 1T (0] o T o 52
B.4.6 [ 10 - o1 11 4 S SP PSSP 52
B.5 Tests of CONFOIrMILY .......ooccciiiiiii i ——— 53
B.5.1 I3 0 4 T [T 0 = 53
B.5.2 =53 (= 53
B.5.3 Sample of pressure transducers required for testing .........ccoooiiiiiiicciiies 53
B.6 11 T ] 3 53
Annex C (normative) Platinum resistance thermometer Sensors ..........cccccocimircecerrrceseessssse e s s 54
CA 15 o o o - S 54
C.2 Operating rated CONAItioNS .........cccciiiiiiccciir s e e s snmnn e e e s nan 54
Cc.21 Specified measurement range for temperature ...........ccocciiiriiinn e ———— 54
C.2.2 Environmental Class ...t e e s 54
C.3 Construction reqUIreMENtS ... ms s mme e s mmn e e nann 54
(o} =Y oL T 1T = 54
C.5 1= 1 4 T 55
C.5.1 Required MarkiNgs ......ccccoiieociriirierrrcscr s e s sr e s s sms e s s s smn e s s smme e e smme e e e mme e e e s smme e e smme e e e mnnn s 55
C.5.2 B2 1T 11 To o N o = 55
C.6 Metrological VerifiCations .........ccoceiiiceciiicce e e 55
C.6.1 BN/ < T3 ] o1 1Y | S 55
C.6.2 Initial verification ... ————— 56
C.7 V2T g 1T =Y Lo o I o1 Yo =T LT ] = S 56
C.71 Visual iNSPECLION .....oocceiiiiieii i 56
C.7.2 Type testing (type approval) ... ————— 56
C.7.3 Samples of PRT required for testing .........ccccciiiiiiiiiiniinir s 56
C.74 Initial VerifiCation ... e 56
Annex D (normative) Temperature tranSAUCErS ..........cccciiiiiimiiiiir s 58
D.1 £ o o o -SSR 58
D.2 Rated operating conditions ... ————— 58
D.2.1 Specified measurement range for temperature .........ccccccciriiiiccccrcrr e ——— 58
D.2.2 Environmental CIass ..ot 58
D.2.3 o= = W] o 58
D.3 Construction reqUIremMeENts ... 58
D.3.1 7= T - 58
D.3.2 {07 T T 58
D.3.3 g o= 1T 3 = 58
D.4 =Y oL T 1T = 59
D.4.1 (2323 (=1 (=Y 0 Lo =3 oY s T 1T 4 T 59
D.4.2 Rated operating conditions ... ——————————— 59
D.4.3 Maximum permissible @rrOrS ... ————— 59

-4-



D.4.4 INFIUENCE FACLOLS ... s mmn e e e e e mmnnns 59
D.4.5 [ 1= (T o - T == 59
D.4.6 D L= o T ] T 59
D.5 Tests Of CONFOIMILY ......coocciii e e e e e s e e e n e e e nnnns 60
D.5.1 TeSt CONAILIONS ... s 60
D.5.2 15T 60
D.5.3 Sample of temperature transducers required for testing ........ccccccririiccccsr e, 60
D.6 1= T (] 3 SRR 60
Annex E (informative) Model type test report for conversion devices ..........cccvvcriiiiicniiniisnnneens 61
E.A 7= T - 61
E.1.1 LY 0T LI =T 4 =T 61
E.1.2 LAV L0 T4 o= g o 2=V = 61
E.1.3 Laboratory's identification ... e 61
E.1.4 72X o o1 1o T | 61
E.1.5 Identification of device(s) submitted for testing .......cccccoecccirrii s —— 61
E.2 Accuracy tests under reference conditions ........cccccceccccirmiiiin s ——— 61
E.2.1 Ambient temperature during the test ............. e —————————— 61
E.2.2 Test equIpMENt USEA ........coiiiiii i 62
E.2.3 IS 8 (=T S 62
E.3 Ambient teMPeErature ... —————————————————— 63
E.3.1 Effect of dry heat ... ———————— 63
E.3.2 Effect Of COId ... .. e 64
E.4 Effect of damp heat, steady-state test ...........oo i —— 65
E.4.1 Ambient temperature during the test ............ i ——— 65
E.4.2 Test eqUIPMENt USEA ... s s nnnnnn 65
E.4.3 LIS = =T U 66
E.5 Effect of damp heat, Cyclic test ... e 67
E.5.1 Ambient temperature during the test ...........cc e ———————————— 67
E.5.2 B3 =T [0 o] 4 =Y o 0 L= PSSP 67
E.5.3 B ICST3 8 (=T S 68
E.6 Electrical power variation ... 68
E.6.1 O T3V =TT T o o | 68
E.6.2 DC power supply or battery SUPPIY ... s e 70
E.7 Short time power reduCtioNS ... 71
E.71 Test eqUIPMENt USEA ... s s s nnnnnn 71
E.7.2 LIS = =T U 72
E.8 Electrical DUISES ... s s e 72
E.8.1 B3 =T [0 o] 4 =Y o 0 L= OSSR 72
E.8.2 LIS 08 =TT 72
E.9 Electromagnetic IMmUNIty ... crsse e smse e e amn s e e e mmnns 73
E.9.1 Test equUIPMENt USEA ........eoiiiiiii i 73
E.9.2 IS 8 (=T S 74
E.10 Electrostatic diSCharges ..o ————— 74
E.10.1 Test eqUIPMENt USEd ... s s 74
E.10.2 LIS T3 =T U 75
E.11 Effect of an overload of static Pressure ... 75
E.11.1 Ambient temperature during the test ... ——— 75
E.11.2 Test eqUIPMENt USEA ... s s nnnnnn 75
E.11.3 LIS 3 = =T U 76
E.12 Effect of VIDrations ... 76
E.12.1 Ambient temperature during the test ... ———————————— 76
E.12.2 Test equUIPMENt USEA .......eeiiiii i 77
E.12.3 IS E3 8 (=T S 77
E.13 =T e o1 T Lo T 2 € 78
E.13.1 Ambient temperature during the test ..o ————— 78
E.13.2 Test eqUIPMENt USEd ... s 78
E.13.3 LIS T3 0 == U 78
E.14 Mechanical resistance to overload of static pressure ........ccccocoiecciiienn s e 78
E.14.1 Ambient temperature during the test ... ——— 78
E.14.2 Test eqUIPMENt USEA ... s s nnnnnn 78



E.14.3 ST 8 (== U = 79
E.15 DUrability ......ccoceeiiiiii i ————————— 79
E.15.1 Ambient temperature during the test ... —— 79
E.15.2 Test eqUIPMENt USEM ... s snssssssssssssssssnmnmnnnnnnnnnnnn 79
E.15.3 Test eqUIPMENt USEA ... s s s s s s s ssssssssssssssssssssssnmnmnnnnnnnnnnnn 79
E.16 W AN E= T 4 E-3 0T oY1 - 14 o o S 82
E.16.1 Ambient temperature during the test ... ————————— 82
E.16.2 JICCT3 =T 0T o] 4 =Y A0 L= S 82
E.16.3 IS5 8 (=T 82
E.17 Repeatability ... —————————— 82
E.18 Short time DC power variations ..o s 83
E.18.1 Test eqUIPMENt USEA ... s mmnn e 83
E.18.2 ST 8 =TT U = 83
E.19 Surges on supply lines and/or signal liNes ..........cccciiireiciiirrrir e 83
E.19.1 Test eqUIPMENt USEM ... s s s s s s s ssssssssssssssssssssnmnmnnnnnnnnnnnn 83
E.19.2 ST == U = 84
E.20 Power frequency magnetic field ..o 84
E.20.1 B3 =T [0 o] 4 U= 0 T S 84
E.20.2 =T =TT 84
Annex F (informative) Model type test report for associated transducers ..........c.ccccvvriiriiicnniniisnninnnns 86
F.1 L= T o | 86
F.1.1 L T=Y LT LI =T 4 =T 86
F.1.2 NUMDEr Of PAGES ...coiiiiiiii i ————————— 86
F.1.3 Laboratory's identification ............cccooioiiiccece e 86
F.1.4 /2 o o1 1o T | 86
F.1.5 Identification of device(s) submitted for testing .........cccoeeeceiriicccn e 86
F.2 Accuracy tests under reference conditions ..........cccooccccciiir s ——— 86
F.2.1 Ambient temperature during the test ... ———————— 86
F.2.2 B3 =T [0 T o] 4 U= 0 L= S 87
F.2.3 IS5 8 (=T 87
F.3 Ambient teMPerature ... ———————————————— 87
F.3.1 Effect of dry heat ... ————— 87
F.3.2 Effect Of COId ... .. s 88
F.4 Effect of damp heat, steady-state test ...........oori e —— 89
F.4.1 Ambient temperature during the test ... —— 89
F.4.2 Test eqUIPMENt USEA ... s s s s ssssssssssssssssnssnnmnnnnnnnnnnnn 89
F.4.3 IS ST == U = 89
F.5 Effect of damp heat, CyClic test ... 90
F.5.1 Ambient temperature during the test ... ——————————— 90
F.5.2 B I3 =T [0 o] 4 =Y 0 T S 90
F.5.3 IS5 8 (== 920
F.6 Electrical power variation ... 91
F.6.1 X O o o =Y =TT e o 91
F.6.2 DC power supply or battery SUPPIY ... s 92
F.7 Short time power redUCtiONS ... . 92
F.71 Ambient temperature during the test ..........ccoriinri e ————— 92
F.7.2 Test eqUIPMENt USEA ... ss s s sssssnsssssssssssssssssssssssmnmnnnnnnnnnnnn 93
F.7.3 IS ST == U = 93
F.8 Electrical DUISES ... s e 93
F.8.1 Ambient temperature during the test ... ——————— 93
F.8.2 I3 =T [0 o] 4 U= o 0 L= S 93
F.8.3 IS5 8 (=T 93
F.9 Electromagnetic immunity ..o ———— 94
F.9.1 Ambient temperature during the test ... ————— 94
F.9.2 Test eqUIPMENt USEA ... e s mnn e 94
F.9.3 IS5 == U 95
F.10 Electrostatic discharges .......cccocviiiiiii e ———— 95
F.10.1 Ambient temperature during the test ... —— 95
F.10.2 Test eqUIPMENt USEM ... s sa s s s s ssssssssssssssssssssnmnmnnnnnnnnnnnn 95
F.10.3 IS ST == U = 95

-6-



F.11 Effect of an overload of static Pressure ... 96
F.11.1 7= T - 96
F.11.2 Ambient temperature during the test ............. i ——— 96
F.11.3 Test eqUIPMENt USEA ... s s nnnnn 96
F.11.4 LIS ST = =T U 96
F.12 Effect of VIbrations ... —————— 97
F.12.1 Ambient temperature during the test ... ————————— 97
F.12.2 B3 =T TUT o] 4 =Y o 0 L= OSSP 97
F.12.3 B ICST3 8 (=T S 97
F.13 =T e o1 T Lo T2 L€ 98
F.13.1 Ambient temperature during the test ... ——————— 98
F.13.2 Test eqUIPMENt USEA ... s amnn e 98
F.13.3 JLICET3 8 =51 U 98
F.14 Mechanical resistance to overload of static pressure ........cccccciiccccciei s e 98
F.14.1 =Y =T | 98
F.14.2 Ambient temperature during the test ... —— 98
F.14.3 B3 =T TUT o] 4 =Y o 0 L= OSSR 98
F.14.4 TeSt reSUIES ....oorieiiiti e —————————— 99
F.15 [0 10 - 1o 11 99
F.15.1 Ambient temperature during the test ... —————— 929
F.15.2 Test equIPMENt USEA .......eciiiiii i 929
F.15.3 IS5 8 (=T U S 929
F.16 Repeatability .......cccciiiimii i ————————— 100
Annex ZA (informative) Relationship between this European Standard and the Essential
Requirements of EU Directive 2014/32/EU Measuring Instruments Directive ..................... 101
7] o1 o =T ] 1 3/ 106



		2026-04-30T20:20:16+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




