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Gas meters - Conversion devices - Part 1: Volume conversion

Contents Page

I D100 oY 07D 0 (0] a0 (o 16
1 o0 1, 18
2 NOIMALIVE FEIEIEIICES ..eriurirrernrsersnrsessarsmssssssssssssssssssessssssssnsssssssssssssssssssssassnssassmssssssssasssssanssessnssnssansnsnannns 18
3 Terms, definitions and SYMDOIS.......cc s ———————————————— 21
31 Terms and defiNitioNs ... ——————————— 21
3.2 SYIMDOIS .o 25
3.3 L0 F2 113 o= 1 () o 27
3.3.1 MeChanicCal ClaSSES .....ccutrminmmsmrsnssesserssrsassmsssssssssssssssssssssnsssssassnsssssnssssssssssssessnssassassnssassnsssssassssssnssnssansnsnnsans 27
3.3.2 Electromagnetic environmental ClassSes .......msss—————s 27
4 Principle of MeasuUrement ... sssssasasassssssssssssnsssssssssases 27
4.1 Conversion as a function of tEMPErature ... —————— 27
4.2 Conversion as a function of pressure and tEMPErature..... .. —————— 27
4.3 Conversion as a function of pressure, temperature and deviation from the ideal gas

28
4.4 Correction of the volume at measurement CONditioNs. ... ———— 28
5 Rated operating CONAItIONS ... s sssaes 29
5.1 Specified field of MEASUreMENT........ccviririninnss s ————————————— 29
LS00 T €Y 1<) o 29
5.1.2 Specified measurement range fOr Gas PreSSUTe......mmmmmmsisismsssssssss s sssasssssseses 29
5.1.3 Specified measurement range for gas teMPETratUure ... ———— 29
LS00 T2 T €7 T3 ol 4 21 i L 1) ] o o 29
5.1.5 Base CONAItiONS....cccviriririmsssssisssssrssssessssssssssssssssssssssssssssssessssssssssssssssssssssssssssssessnsssssmssassassasssssansssssnssnssas 30
5.2 Environmental CONAitioNs ......ccccucvimrmimnmimmsmssmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassmssnssns 30
5.2.1 Ambient teMPEerature FANGZE ... e es 30
5.2.2 HUMIAILY FANGE ..ovurernccismsmsisssssssss st SRR AR s 30
5.2.3 Mechanical eNVIrONIMENT......ccouirierimiriessmsssssssssssssessssssssassssssssssssssssssssssssssssssassssssssnsssssssssssssssnssassnssnssans 30
5.2.4 ElectromagnetiC eNVIrONIMENTt. ..o sssssss s ssssss s sssssasses 30
5.3 POWET SUPPLY ot 30
6 CoNnStruction reqUITEIMENTS ... e e e 30
6.1 =Y 1 1= o 30
6.2 08 1 2 S, 32
6.3 10 0 o 10 1 32
(370 00 S €13 4 1) i 1 32
6.3.2 Electronic indicating d@VICE ........cccuummmmmmmmsmsmsmsnmmsmssssssssssssssssssssssssssssssss s sssssssasas 34
6.4 INputs fOr VOIUME CONVETSION ... s aes 34
6.5 Battery powered CONVersion deVICe......umsmmsssssssssssssssssssssssssssssssss s 34
6.6 Security devices and AlarmsS......r s ——————————————————————_ 35
7 Installation reqUIrE@MENLtS ... .o e e 36
7.1 T2 1 1<) o Y 36
7.2 TempPerature tranSAUCET ... s es 37
7.3 PresSSUre tranNSAUCET ... .cioiiiisisisnssssssssesssssssssssssssssssssssssssssassnsssssmssssssssassss sanssessnssnssnssmsnassanssnssnsanesansnssnnsnns 37
8 =0 i 0] 010 2 0 Lo < 37
8.1 203 123 0= 0 Lo IR o0 4 1 00 o T 37



8.2 Rated operating CONAItIONS. ... s 38

8.3 Maximum permisSible EITOTS ... ————————————— 38
£ 0 200 T €7 1 L) i 1 38
£ 203 20 D0 b o0 ) a0 000 110 L) ) 39
8.3.3 Specific errors for a gas-volume conversion device, type 2 ... 39
8.4 Conditions of matching the constituent elements of a conversion device type 2 .........c...... 40
8.5 INFIUENCE FACLOT'S .. ————————— 40
8.6 D) T 110 g 7= U L 40
8.7 LD 11 1] . 41
8.8 ReEPEALADILILY vt A 41
8.9 ReEIIADIIILY cuvvrirsnsssesessssisssssssssnssssssssssssssssssssssssssssssssssssssssssssssssssasssss s s s sesssssssesnsmsmsasasss s s s s s s s snsnsesmsananansnans 41
9 TeSts Of CONFOTMILY ..ccccveiersiirnnss s R 41
9.1 Verification of the construction reqUIirements..........cuu—————————— 41
9.2 Verification of the performance requirements (type tests)......mmmm———m 41
L2 0 T Uy o) 4 s 0 41
9.2.2 Samples of gas volume conversion device type 1 required for testing.......c.ccounrreresesesnsasass 42
9.2.3 Samples of gas volume conversion devices type 2 required for testing..........cuuesesssssesenss 46
£ 20720 S =73 o =3 10 ) o 46
10 L2 4 1, 46
11 Installation and operating inStrUCtIONS ... ————————— 47
Annex A (NOrmative) TYPE ST uummmmiiismsmsmsmssssssssssssssssssssssssssssssssssssssssssssssassssssssssssssssssssssssssasasasasssssssssssssanas 48
A1l GeNeral CONAILIONS ..o 48
W s O €T 1) o 1 48
A.1.2 Additional conditions specific to gas volume conversion devices type 1 ........ccocuesmresesnnenens 48
A.1.3 Additional conditions specific to gas-volume conversion devices type 2..........coouurrrrsesessasens 48
7 W00 I T T i ) 0 = L o 49
A.1.4.1 TesSt procedure 1 (PR1) .. sssssssssssssssssssssesssssssssssssasasasss s s ssssssasasas 49
72 W I 0 0 A AT o) 4 ) o 49
A.1.4.1.2 Performance of the test...... s ———————————— 49
Al141.2.1 B a0 11 ) (o) 49
A1.4.1.2.2 PT and PTZ CONVETSION....iciiiicmssssssssssssssmssssssssssssssssssssssssssssssssssssassssssssssssssssssssssssssssasasssssssses 49
A.1.4.2 Test procedure 2 (PR2) ....iiiimmmmsmsssssssssssssssssssssssssssssssssssssssssasassssssssssssssssssssssssssasassssssssssssssssnas 50
A.1.4.3 Test procedure 3 (PR3) ....ciimmmmmsssssssssssssssssssssssssssssssssssssssssssassssssssssssssssssssssssssasasssssssssssssssanas 50
A.1.4.4 TeSt ProCedure 4 (PRA) ... sssssssssssssssssesssssssssssssssasas s ssssssssssasas 50
A.1.4.5 Test procedure 5 (PR5) .. sssssssssssssssssssssssssssasssssssssessssasas 50
A.1.5 Verification of the construction reqUIiremMents..........cou————_ 50
A2 Accuracy tests under reference CONditions........cucummmm e ——————————— 50
N R 0] o) =Tt 1 50
A.2.2 Reference t0 dOCUIMENLS. ... iiicmssssssssssssssssssssssssssassssss s s s e e e e R R R AR R s s s e E e e e e 51
W W20 T o o 0T o T L o 51
7 WO S oot 01 2 10 Lol L) o 51
A3 Effect of ambient temMPerature.....cc i ssssasasasssses 51



W I ) ) 1= ot T 51
A.3.2 Reference t0 dOCUIMENLS ......immmsmmsissmsmssssssssssssssssssssssssssssssssss s s s s ass s s a e e s 51
2 W T T o o T o L 51
A.3.4  AcCCePtaNCe CTiteria.. .S 51
A4  Effect of damp heat, steady-state test ... ——————— 51
S W T 0] ) [ oo 51
A4.2 Reference t0 dOCUMEILS ... s asa s s e a e R 51
7 W 5 T o0 0T o o L1 D 51
A4.4  Acceptance Criteria...mm i ———————— 52
A.5 Effect of damp heat, CYCliC teSt.......ommmnn s ———————— 52
5 W0 200 S 0] = 7 52
A.5.2 Reference t0 dOCUIMENLS ......ccommmmmmmmssisisismssssssssssssssssssssssssssssassssssssssssssssssssssasasassssssssssssssssssssssnsssasasassns 52
5 VST T o 00T of T L1 ) 52
W VST S Vool 0 121 0 Lol o L) o 52
A.6 Electrical pOWer Variation ........osssssssssssssssesssesesesssssmsssssassssssssssssssssssssssssmsssasasassssssssessssssssssans 53
N0 I 0] ) =T ot T 53
A.6.2 Reference t0 AOCUIMENLS ...t sssssssssss s s s a s e 53
2 W0 T o0 0T oo LD . 53
A.6.4  ACCEPLANCE CTIteIIa. . RS 53
A7 Short time POWer FedUCHIONS ... ———————————— 53
L W00 S 0] ) =T T, 53
A.7.2 Reference t0 dOCUMENLS ... s e s s 53
7 W5 T o 01 o o L1 ) 53
A.7.4  AcCeptance Criteria. . ————— 54
A.8 00 LT ot g Tt L 0100 ] 54
L W8 20 S 0] 0 = 54
A.8.2 Reference t0 dOCUIMENLS ......coimmmmmmsmssisssssssssssssssssssssssssssssasassssssssssss s s s as s s s s s s s srsssssssasasasass 54
L W0 300 T o o1 o T L1 ) 54
W WS 07 A Vool o 12N o Lol o i L) o 54
A9 Electromagnetic SUSCeptibility......umssss———" 54
2 VR B 0] 1 =Tt 54
A.9.2 Reference t0 dOCUMENLS ... s s e anaae 54
W2 T o o 0T of L 54
A.9.4  AcCCePtancCe Criteria. .. 55
A.10 Electrostatic diSCharges......umsssssssssss s 55
2 WA 0200 T 0] ) 0 55



A.10.2 Reference tO O CUIMEIIES.  ..cciitirsrrsisrrssrrssssssassssssssssssssssssssassssssssssnsssnsssnsssssassssssssnsssassssssssssssssasssanssansssnns 55

ALT10.3 PrOCEAUTE ..uucucuiasesisssessssssassssssssssssassssss s ssssssssss s s s asas e A SRR AR AR AR AR E AR RRE R R R SRR AR AR E SRR E SRR RS 55
75 W0 0 7 3 = 01 14 U < 0 =) - L 55
A.11 Overload of pressure (only for type 1 and pressure tranSAuCers) ... 55
) W0 I 00 0 ) ) = ot 55
A.11.2 Reference t0 dOCUIMENLS. .....couiuisimsmsmssssssssssssssssssssssssssssss s sssssssssss s s sssss s s s s s asa s 55
s W 0 0 o o T oL 55
A.11.4 AcCeptance Criteria .. R e 56
A 12 Effect of VIDrations ... ssssssssssssssssssssssssssssssssssssssssassssssssssssssssnss 56
L W0 0 I 0] ) =Tt 56
A.12.2 Reference t0 dOCUIMENLES. ... uimimsesmsmsssssssssssssssssssssssssssss s ssasasss s s s s s as e 56
ALT2.3 PrOCEAUIE ...cvctsesesassissssssssssssssssstsssssssasssassssssssssssssssssssssssssmsssasss s s ssseseseaEaE S8 S8 SRR R RS RR RS R R R BEBEERRERERERERERERRRRRRRRR R R R RS 56
A.12.4 Acceptance Criteria ... ———— 56
2 W0 TR D3 =T 0 0 1 10Tl 56
7 W00 1 0 T 0] =T 7 56
A.13.2 Reference t0 dOCUIMENLS. ... ..cuiiummssmssssssssssssssssssssasassssssssssssssssssssssssssasasassssssssssssssssssssssssssasassssssnsnsess 56
72 W00 T T o 0T o T L1 D 56
2 WA 1S 1 O a0 21 0 Lo ol L o 57
A.14 Overload of pressure (mechanical) ... ——————————— 57
4 Wt I 0 0] ) ot 57
A.14.2 Reference t0 dOCUMENLS......cuisimmsmsmsssssssssssssssssssssss s s s s s e s 57
2 W0t 3 o o010 L1 ) 57
A.14.4 Acceptance Criteria ... 57
0 WOt ST D 110 1) 57
s W0t 5 0] 0 =Tt 57
A.15.2 Reference t0 dOCUIMENLS......cumimsmsmsssssssssssssssssssssssss s s sasass s 57
s W0 ST T o o010 L1 D 58
A.15.4 ACCEPLANCE CIILOIIaA covcrisesisissssssssssssns s EE e R R 58
75 W0 AT 2D 00 380 6 73 o 1 () o 58
W 00 0] ) = ot 58
A.16.2 Reference t0 dOCUIMENLS.....ccumimimismsmsmmssssssssssssssssssssssssssssssssssssssssssssssssassssssssssssssssssssssssssasassssssssssssnssssas 58
W0 T B o101 58
3 W0 TSR O Uauc 0 12D o Lol o i L) o . 58
A17  RePEAtADINILY ..o ——————— 59
2 W0t s 0] =t 59
A.17.2 Reference to Standards....... s s s 59



00 0 T 0 0 Y o< o L1 < 59

W W I R o] 0 21 0 Lol L) o 59
A.18 Short time DC power variations.. ... 59
W 200 0] ) ot 59
A.18.2 Reference t0 StaNAards ... s s es 59
AL18.3 PrOCEAUTE.....curerrsscssssasesessssssssssssssssss s sssss s asa e AR AR RS SRR A SRR E RS RRR AR AR AR R R AR AR AR RS 59
A.18.4 ACCEPLANCE CTIteITA  umiuirsmsmssismsessssnssssssnssssssssssssssssssssssssssasssssssssssns s sesssas s smsss e s sas s sE R SRR SR AR R R SRR AR SR SRR AR SRR RRR RS 59
A.19 Surges on supply lines and/or signal liNes ... s—————- 60
s W L TR 0] ) = ot 60
A.19.2 Reference t0 StANAArAS ... s s s 60
W 1L TR B o o1 T oL 60
W W 10 2R L Ut 01 =1 0 Lol L) o 60
A.20 Power frequency magnetic field ... —————————— 60
W 0 0 =T 7 60
A.20.2 Reference to StANAArds ... s s 60
W W T T o 0T oo LD . 60
A.20.4 ACCEPLANCE CTIteIIA  miuismsmsarsmsmssssmsmsnsssssssssssssssssssssssssssssssssssssssssssssasssssssnsssmsassesssassssmssssesssas ssnssssnssnssnsnnsssnss 60
A.21 Functionality “Error curve correction” of a gas meter (optional)........ccounnisnnssssssssissesnans 61
W 0 0] ot 61
A.21.2 Reference t0 dOCUIMEILS .....coiiismsmssssssisissssssssssssssssssssssssssasss s s s ssmsms s s e e e e R R n R R AR AR R s en 61
S W/ TS I o oL 0T o L 61
W WA T R a0 1 21 0 Lo ol L) o 61
Annex B (normative) Pressure tranSAUCETS.......immsmsmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasasssssses 62
B.1 Y] 0 62
B.2 Rated operating CONAitioNS ... ———————— 62
B.2.1 Specified measurement range fOr PreSSUTIEe ... 62
B.2.2 Environmental Class..... s 62
3070 T o011 Y 0] ) 2 62
B.3 ConStruction reqUIreMENTS ... ssssssssssssssssssssasssssssssssssassssnssssssssassssssssans 62
330 T80 S 05 1 U)o Y . 62
5 0 7 0 13 1 £, 62
55 78 T 10 o 1 Cor= Un (0 113, 62
5 T8 200 7 T o 1 62
B.3.3.2 Electronic indicating d@ViCe ... sssssssssssssssssssssssssssssssssssssssasns 63
B.4 o (0] 1 0T 1 63
B.4.1 Reference CONAItIONS ... s s asns 63



B.4.2 Rated operating CONAitiONS.......couniismsmsmimsmssmsss s ——————————— 63
B.4.3 Maximum PermisSsSible @ITOI'S ... es 63
30 0 T 0 0V L) 4 Tl Lot ) 63
37 ST D) 151110 g 7= 1 L 63
330 ST D 20 0 1 ) ) 63
B.5 TesSts Of CONFOIMULY ... s 64
32800 S T o 4 s L0 ¢ 64
B.5.2  T@SES iitsususussssssmsssmsmsnsssssssssssssssasasasassssssssssssssssssssssnsasasss s s ssssse e ss s st st sEsEsaRaESE SRR BEEREEERERERERERERRRRRRRRR SRR R R R R RERERERE RS 64
B.5.3 Sample of pressure transducers required for teSting .........u————— 64
B.6 L 1 1 64
Annex C (normative) Platinum resistance thermometer SENSOr'S ........ccuum———— 65
C1 LYo 1) 1, 65
C.2 Operating rated CONAItiONS ... ————————————— 65
C.2.1 Specified measurement range for teMPErature ... ————————— 65
C.2.2 Environmental CIASS ... s s s sasasssssssssssasans 65
C.3 Construction reqUIrE@MENLtS ... ———————————————————————— 65
C4 o 0 0T T 65
C.5 L 2 T4 66
C.5.1 Required Markings ... —————————————————— 66
C.5.2  Verification MArK......mmmssssssssssssssssssssssssssssssssssssasassssssssssssssssssssssssssasasassssssssssssssssssssssssasasasansssnses 66
C.6 Metrological VerifiCationsS.. ... 66
ORS00 R T2 0 L3 ) 0] 0) (0 ) 66
C.6.2 Initial VerifiCation.......cmmmmssssss s s sssssasas s s s sssssssssssssssasasasasansnsns 66
C.7 VerifiCation PrOCEAUIE ...t s s s s 67
O R Y5 11 -1 800 01 oo ) 67
C.7.2 Type testing (type apProval) .. 67
C.7.3 Samples of PRT required for teSting........uunmmmmmmsssssssssssssssssssssssssssssssssans 67
C.7.4 Initial VerifiCation ... sssssssssssss s s sssssssssssssnsmsasasasasses 67
Annex D (normative) Temperature traNnSAUCETS ....c.cuommsmsmsmsmsmsmsssssssassssssssssssssssssssssssssssasasssssssssssssssssasss 69
D.1 o] 0 69
D.2 Rated operating CONAitions.......oinnssm s ——————————————— 69
D.2.1 Specified measurement range for teMPErature...... o —————————— 69
D.2.2 Environmental ClaSS ... sssssssss s s assssss s ssasasens 69
|0 20 T o0 )] ol 1 ) 0 69
D.3 Construction reqUIremMENLS ... ———————————————————— 69
D 20 0 €< 1 1) 1 T 69



D 0 J L 08 1 ) 1 1P 69

D 20 T8 T 00T 1 Cor= U (0 0 1 69
D 20 0 0 I €57 1) i 1 69
D.3.3.2 Electronic indicating device ... 70
D 2R R o 0] 1 1 L= X 70
D.4.1 Reference CONAItIONS ... s aes 70
D.4.2 Rated operating CONAItIONS ... ——————————— 70
D.4.3 Maximum permissible eITOrS ... ———————————————— 70
D 20 R 0 0 Vi LT 1 Lo Lot 70
D.4.5 DiStUIDANCES ...ocoierciiisisnnssss s s s A AR s 70
D 2 ST D21 = 0 ) 70
D.5  TeSts Of CONfOIMILY ....ccivmsmssscimsmmsmrmss s s 71
D TR0 B 1 o0 11 U 0] 71
D TS T 71
D.5.3 Sample of temperature transducers required for teSting.........coummmsnm—— 71
D 2 ST ' = 1 3 €D 71
Annex E (informative) Model type test report for conversion devices........cumn——. 72
E.l =) 1 1) o | 72
E.1.1  GeNeral FeMaArKS. .. oiiesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss st sssssssssasssss s s s sssssssesssssssasasases 72
E.1.2  NUMDET Of PAZES ..o ssssssss s s s s s 72
E.1.3 Laboratory's identification......sssssssssssssssssssssssssss s 72
D T . ¥ ) 0] ) Lo 1 72
E.1.5 Identification of device(s) submitted for teSting........c.coommnmnmsmnmnmn————— 72
E.2 Accuracy tests under reference CONAitioNS ... ————————— 72
E.2.1 Ambient temperature during the test ... ————————— 72
E.2.2 Test eqUIPMENT USEU.....cvieimrmrrmmmsmsmsssssssssssmssssssssssssssssssssssssssssssssassssssssssssssssssssssssasasssassssssssssssssssnsnsasasas 73
D T =1 0 0 1] 1 L 73
E.3 AMDIieNt tEMPETATUTE ... R s 74
E.3.1  Effect of Ary heat..... s ss s sssmsssssassssssssssssssssssssssssmsmsasasas s s sssssssssssssssns 74
E.3.1.1 Ambient temperature during the test ... ———————————— 74
E.3.1.2 TeSt eqUIPIMENT USE.....cuimvmicimimnsmsmismsssmsssssssssssssssssssssss s s sassss s st 74
D 00 0 B T o 1 L 74
00 J07 N 03 i (- o1 0 ) o0 ) U 75
E.3.2.1 Ambient temperature during the test........——————— 75
E.3.2.2 TeSt eqUIPIMENT USE....iucveiciisiimsmsmssssssmsssssssssssssssssssssssss s s asass s e s e e s 75
D 00 B T o1 L 75



E.4 Effect of damp heat, steady-state tesSt.......unmnm s ———————————— 76

E.4.1 Ambient temperature during the test........—————————— 76
E.4.2 TeSt eqUIPIMENT USEU ..oiiiesmscciimsmsmsssssssssssssssssssssssssssssssss s s s asass s s a s s e e e R 76
D 0 T T B o<1 1 L 77
E.4.3.1 Before the application of the tesSt....... s ———————— 77
E.4.3.2 During the application of the test...... s ——————— 77
E.4.3.3 After the application Of the teSt...... s ————————————— 78
E.5 Effect of damp heat, CYClIC teSt ... 78
E.5.1 Ambient temperature during the test...... s —————————— 78
E.5.2 TeSt eqUIPIMENT USEU .couriiererisissmsmsssssssssssssssssssssssssssssssssss s st sa s e AR 78
D0 T X o2 L 78
E.5.3.1 Before the CYClIiC teSt. . ssssass 78
E.5.3.2 After the CYClIiC teSt s s a e 79
E.6 Electrical pOWer Variation ... ssssssss 79
E.6.1 AC POWET SUPPLY cevrcrcciiismsmnssssssmsmsssssssssisss s ssssss s s assss s s s s s sassss s s anans 79
E.6.1.1 TeSt @QUIPIMENT USE ..c.couvurmsmsmsmsmsmsnsassmsmssssssssssssssssssssssasssssssss s ssssssas s s s e e e e 79
D T Ty = 1 L 79
E.6.1.2.1 Variation in VOItage ... s ssssassssssssssssssass 79
E.6.1.2.2 Variation IN freQUEeNCY ... ssssssssssssssssssssssssssses 80
E.6.2 DC power supply or battery SUPPIY ... 81
E.6.2.1 TeSt eqUIPIMENT USEU ....ccivrmsmsescsasmsmsisssssssssssssssssssssssssssss s sssssssss s sassss s s s sasss s s asass 81
D A Ty o o 1 L 81
E.7 Short time POWET FeAUCTIONS.....ccviirccsssssssssssss s 82
E.7.1 TeSt @QUIPMENT USEA ....cocomrermrerirismsmsmsmsassssssssssssssssssssssssssmsssasssssss s se e s sssssssssasas s s s se e e s s s smsmsasasasssseses 82
D T oL 1 L 82
E.7.2.1 Before the application of the perturbation ... ——————— 82
E.7.2.2 During the application of the perturbation ... ——————— 83
E.7.2.3 Error shift calculation ... 83
E.8 20 =Tt g Cor LI 011D o 83
E.8.1 TeSt eqUIPIMENT USEU ....iiveresciisimsmsmssssssssssssssssssssssssss s s s asass s s e 83
DS 0 T o1 | L 83
E.8.2.1 MAINS POWEE ..uciiiirisssismsesmsssssssssssssssssssssssssssssssssasasss s s s s s s AR AR AR AR AR AR R RS R RS 83
E.8.2.1.1 Before the application of the perturbation.........co————— 83
E.8.2.1.2 During the application of the perturbation ... ————— 84
E.8.2.1.3 Error shift calculation........cmsssssss——ns 84
E.8.2.2 IN/OUL CONMECTIOMNS ..uiuiurissssssssssssssssssssssssssss s sssasssss s sssss s s s s R R A AR 84



E.8.2.2.1 Before the application of the perturbation ... ———— 84

E.8.2.2.2 During the application of the perturbation.........o———— 84
E.8.2.2.3 Error shift calculation ... 84
E.9 Electromagnetic iMmMUNILY ... ssssssssases 85
E.9.1 TesSt eqUIPMENT USEA....ciiurermrurarsrsmsmmsssssmsssssssssssssassssssssssssssssssssssssssssasas s s s s s sas s s e se e e sssassssnsas 85
D T ) o T 11 L 85
E.9.2.1 Before the application of the perturbation.........——————————— 85
E.9.2.2 During the application of the perturbation ... ———————— 85
E.9.2.3 Error shift calculation ... s 85
E.10 Electrostatic diSCRarges......oconnnmsmsmnsmsssssssssssssssssssssssssssssssssssss s s sassssss s ssas 85
E.10.1 TeSt eqUIPIMENT USE.....cuuirrsmiminsmsmsmsmsssssssssssssssssssssssssssss s s asssss s asass s s s s s s e 85
O I Ty o ] 1 L, 86
E.10.2.1 Before the application of the perturbation ... ———— 86
E.10.2.2 During the application of the perturbation......... s ——————— 86
E.10.2.3  Error shift calculation ... 86
E.11 Effect of an overload of SEatiC PreSSUTe ... 86
E.11.1 Ambient temperature during the test ... ——————— 86
E.11.2 TeSt eqUIPIMENT USE.....cocrericiminsmsmsmsmsssssssssssssssssssssssssssss s s sssssss s sasas s s s s 86
O T T o 1 L 86
E.11.3.1 Before the application of the perturbation ..........————— 86
E.11.3.2  After the application of the perturbation ... ———————— 87
E.11.3.3  Error shift calculation ... 87
E. 12  Effect of VIDIationS.... s ssasssssssssssssanases 87
E.12.1 Ambient temperature during the test ... ————————— 87
E.12.2 TeSt eqUIPMENT USE.....cucirccminsmsiissssssssssssssssssssssssssss s ssssassss s s ssasss s s s asns 87
E.12.3 TeSE I@SULLS c.ccuiiiiinsmsmsmsmsnsssssssssassssssssssssssssssssssssssssassssssssssssssssssssssassssnss s s sn s sesssssssssssasassn s sn s e s e s snsmananasas 88
E.12.3.1 Before the application of the test.........ciinnn s ——————————— 88
E.12.3.2  After the application of the teSt......ccin s ————————— 88
E.13  Effect 0f ShOCKS...o s s ssasssss s ssassss s s sssnsas s 88
E.13.1 Ambient temperature during the test ... ———————— 88
E.13.2 TeSt eqUIPMENT USEA....cuiurmrurararsrsmmmsssssssssssssssssasssssssssssssssssassssssssssssasss s s s s ss s s s as s e s ssssssasas 89
D I T8 Iy oy 1 L 89
E.13.3.1  BefOore ShOCKS ... s s sasassss s s 89
E.13.3.2  After the application of the perturbation ... ——————— 89
E.13.3.3  Error shift calculation ... 89
E.14 Mechanical resistance to overload of statiC pressure........———————— 89



E.14.1 Ambient temperature during the test......————————————— 89

E.14.2 Test eqUIPMENT USEA ...ciuimmimsmsmsmsmsmssssssisssmsmssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssssssssssssssssssssasasasans 89
D S T =1 0 1] 1 £ 920
D000 TSN D 1001 ) | 90
E.15.1 Ambient temperature during the test...... s ——————————— 90
E.15.2 Test eqUIPMENT USEA ..uiiiismimsmsmsmsmsmssssssisssmsmssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssssssssssssssssssssasasasass 20
E.15.3 Test eqUIPMENT USEA ...ciuimmimsmsmsmsmsmssssssisssmsmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasasasas 920
E.15.3.1 Before durability ... 90
E.15.3.2  After dUrability .. 91
E.15.3.3  Error shift calculation..... s 92
E.16  Alarmns OPeratioN...msmsmssssssisismssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssssssssssssssssssasasassssssnsnsnssssssans 93
E.16.1 Ambient temperature during the test..... i —————— 93
E.16.2 TeSt @QUIPIMENT USEU ...couimnmsmsmsuiniassssssmsmsssssssssssssssssssssssssssssssss s s sas s s s e b msms s s s s e e e e 93
D T Iy a1 L 93
E.17  Repeatability ... ssssssssssssssssssssssssssssssssssssssssssssssssasasassssssssssssssssssssssasasasassnsnsnses 93
E.18 Short time DC POWET VATiatiONs ....cciismsmssssisissssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssssssssssssssses 93
E.18.1 TeSt eqUIPMENTt USEU ....coccurusmsmsninismsmssssssssssssssssssssssssisssssssssssssssssssssssssssasssssssassssssssssssssssssssasasassssssssnsnssssssans 93
O I Ty o 1 L 94
E.18.2.1 Before the application of the perturbation........ s ——————— 94
E.18.2.2 During the application of the perturbation ... —————————— 94
E.18.2.3  Error shift calculation......isssssssssssssssssssssss s ssssssssssssssss 94
E.19 Surges on supply lines and/or signal lines.........cocoonnnmnnnnsssssssssssssss 94
E.19.1 TeSt @QUIPMENT USE ....cocvrrrresrsesismsmsmsasssssssssssssssssssssssssssssssasssssss s s s s s s s sass s s s s e e R R R AR s SRR ERE R e e S 94
D I 0 Ty o T 1 L 95
E.19.2.1 Before the application of the perturbation..........————— 95
E.19.2.2 After the application of the perturbation........ s ———————— 95
E.19.2.3  Error shift calCulation ... sssssssssasasass 95
E.20 Power frequency magnetic fleld ... 95
E.20.1 TeSt eqUIPMENT USEA ...uiuimmimsmsmsmsmsmssssssisismsmssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssssssssssssssssssssasasassss 95
DO T o2 L 96
E.20.2.1 Before the application of the perturbation........... s —————— 96
E.20.2.2 During the application of the perturbation ... ———————— 96
E.20.2.3  Error shift calculation..... s 96
Annex F (informative) Model type test report for associated tranSducCers .........ousmsmsmsmsmsmsmsnsnsasasans 97
F.1 =3 1 1) - 97
00 TR0 S €870 (1) iz 1 B ) 11 ) ), 97

-10 -



F.1.2  NUMDET Of PAZES ..o s s s s 97

F.1.3 Laboratory's identifiCation ... s sases 97
0 T . N ) 0 B 1 97
F.1.5 Identification of device(s) submitted for teSting........ccunimmnnnnnm————— 97
F.2 Accuracy tests under reference CONAitions ........com——————— 97
F.2.1 Ambient temperature during the test ........u————————————— 97
F.2.2 TeSt eqUIPMENT USEU....cccciuiuimierermmsnssssisssmsssmsnssssssssssssssssssssssssssssssssasasassssssssssssssssssssssmsmsasasasssssssssssssssssssans 97
0 T Ty o o 1 L 98
F.3 AMDIieNt tEMPETATUTE .....ciciccissrr s AR s 98
F.3.1 Effect Of dry heat...... s s s ssssssssssssssases 98
F.3.1.1 Ambient temperature during the test ... —————————————— 98
F.3.1.2 TeSt eqUIPMENT USE.....coouseicimmmsmsmsismssmssssssssssssssssssssssss s s sasssss s s s e s 929
0 200 I T o 1 L 99
F.3.2  Effect Of COld ... s sssss s s sassssanes 99
F.3.2.1 Ambient temperature during the test ........u————————————— 99
F.3.2.2 TeSt eqUIPIMENT USE.....cocoveicimnmmsmsmsimsmssssssssssssssssssssss s s s s 929
U0 0 B0 I < (T | T, 100
F.4 Effect of damp heat, steady-State teSt ... ———————————— 100
F.4.1 Ambient temperature during the test....... s —————— 100
F.4.2 TeSt eqUIPMENT USEu.iiiiciimsmsiismsnsisssssssssssssssssss s s s s sanans 100
I T < (T | . 100
F.4.3.1 Before the application of the test ... ————————— 100
F.4.3.2 During the application of the test.......n s ————— 101
F.4.3.3 After the application of the test ... ———————————— 101
F.5 Effect of damp heat, CYCliC teSt.......ominn s ——————— 101
F.5.1 Ambient temperature during the test ... ————————— 101
F.5.2 TeSt eqUIPMENT USE....ccuiiieicsmsmsmsisissssmssssssmsssssssssssssssss s st sssss st s asasss s s anans 101
R0 T T o= 1 L 102
F.5.3.1 Before the application of the test ... —————————— 102
F.5.3.2 After the CYClIiC teSt ... s s se s s s s snsnsmsmsas s s s s sn s e snananas 102
F.6 Electrical power variation ... 102
F.6.1 AC POWET SUPPLY crriiininissssssssisssssssssssss s s sssssssss s sassss st sssassssssas s e s ssassssss s s ssanans 102
F.6.1.1 TeSt @QUIPMENT USEU.....cccuruiurrrrsmsmsmsisisssssmsmssssssssssssssssssssssssssssssmsasasassssssssssssssssssssssnsnsasasasasssssssssssssansnas 102
s B T o 1 L 102
F.6.1.2.1 Variation in VOItage......commnmmisssssssssssss s sssssssssssssssssasass 102
F.6.1.2.2 Variation in freQUENCY ... s ssssssssssssssssssass 103

-11-



F.6.2 DC power supply or battery SUPPLY ... 103

F.6.2.1 Test eqUIPMENT USEA ....ccrrimimsmsmsmsmsmssssssisisssssssssssssssssssssssssssssssssssassssssssssssssssssssssssasssassssssssssssssssssnsasasasas 103
F.0.2.2 TeSt TESUILS....ciierirccsasmsmsi st s AR e R R R 104
F.7 Short time POWET FeAUCLIONS......cocuunmnisisisismsmssssssssssss s sn s e e n e n s e s 104
F.7.1 Ambient temperature during the test...... i ——————————————— 104
F.7.2 Test eqUIPMENT USEA ....cccrrmimsmsmsmsmsmssssssisissssssssssssssssssssssssssssssssssssssssssssssssssssssssasasasssassssssssssssssssssnsasasasas 104
R S T o1 L 104
F.7.3.1 Before the application of the perturbation ... —————— 104
F.7.3.2 During the application of the perturbation ... ————— 104
F.7.3.3 Error shift calculation ... s 105
F.8 20 Ut g Cor LI 011D 105
F.8.1 Ambient temperature during the test.....—————————————— 105
F.8.2 TeSt eqUIPMENT USEA ...coiiirmsimrnsmsmsssnsssssssssssssssssssssssssssssssssssssasss s s s e p s 105
RS20 S T o1 L 105
F.8.3.1 MaAIINS POWET ...covirmrisismsmsmsasasassssssssssssssssssssssssssasasssssssssssssssasas sssssssasasassn s s se s s s ss s s sasasasasansnsnsssssssssssnsnsasas 105
F.8.3.1.1 Before the application of the perturbation.........u—————— 105
F.8.3.1.2 During the application of the perturbation .........c———— 105
F.8.3.1.3  Error shift calculation........ssssss s 105
F.8.3.2 IN/OUL CONMECTIONS ....cucisirimsmsmsnsnsssassssssssssssssssssssssssssssssssasssss s s s s s s s e R R n AR s s s e e e e e 106
F.8.3.2.1 Before the application of the perturbation......... i ————————— 106
F.8.3.2.2 During the application of the perturbation ... ———————— 106
F.8.3.2.3  Error shift calculation....... s 106
F.9 Electromagnetic IMMUINIEY ......comsmsmsmnmsmsmsmsmssssissssssssssssssssssssssssssssssssssssssssssssssssssssssasassssssssssssssssasas 106
F.9.1 Ambient temperature during the test......—————————————— 106
F.O.2 Test eqUIPMENt USEd ....coiiiimisisismmsmsnsssssssssssssssssssssssss s ssssssssssssssssssssssssssssssssssssmsssasasassssnsssnssssanas 106
L TR S Iy o o 1 L, 106
F.9.3.1 Before the application of the perturbation ... ————— 106
F.9.3.2 During the application of the perturbation ... ———— 107
F.9.3.3 Error shift calculation ... s ssssssssss s 107
F.10 Electrostatic diSCharges ... 107
F.10.1 Ambient temperature during the test...... s ———————— 107
F.10.2 Test eqUIPMENt USEd ...c.ccuvurmieinisismsmmsmsmssssssssssssssssssssssssssssssssssssssssssssasasassssssssssssssssssssssmsasasassssssssnssssssanas 107
00 00 T T o o2 L 107
F.10.3.1 Before the application of the perturbation........ s ———————— 107
F.10.3.2 During the application of the perturbation ........ i ——————— 107
F.10.3.3  Error shift calculation........ s 108

-12 -



F.11 Effect of an overload of StatiC PreSSUre ... 108

00 I T € 1 L) T 108
F.11.2 Ambient temperature during the test ... —————— 108
F.11.3 TeSt eqUIiPMENT USE....ccuuviicimimmsmsmsissssssmssssssssssssssssssss s st asanans 108
N s T T T T L 108
F.11.4.1 Before the application of the perturbation ..o ——————— 108
F.11.4.2  After the application of the perturbation ..........c————— 109
F.11.4.3  Error shift calculation ... s sssssssssas 109
F.12  Effect Of VIDIationS. . ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssens 109
F.12.1 Ambient temperature during the test ... ———— 109
F.12.2 TeSt eqUIPMENT US@U.....ccvuimimimrsrarsmsmsssisssssmssssssssssssssssssssssssssssssssssssssassssssssssssssssssssssssssmsnsasasasssassssnssssssanas 109
N 70 TR 2 1] T L 110
F.12.3.1 Before the application of the test........ccoinm s —————— 110
F.12.3.2  After the application of the test ... ——————— 110
F.13  Effect Of ShOCKS. .. sssssssssss s s sssssssssssss s s sasasens 110
F.13.1 Ambient temperature during the test ... —————— 110
F.13.2 TesSt eqUIPMENT USEU.....ccvuiuiuimrsrrsmsmsmsmsisssssssmssssssssssssssssssssssssssssssmsssasassssssssssssssssssssssssnsmsasasasssssssnsssssnsnas 110
00 0 T T o= 1 L 111
F.13.3.1  Before ShOCKS ... ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssas 111
F.13.3.2  After SHOCKS ..o sssssssssssssssssssssssssssssssssssssasssssssssssssssssssssns 111
F.13.3.3  Error shift calculation ... s 111
F.14 Mechanical resistance to overload of statiC Pressure.........————— 111
0 s < 1 1 o 111
F.14.2 Ambient temperature during the test ... ——————— 111
F.14.3 Test eqUIPMENT USEx.....ccimsmsmmmimsmsmmsmsmssssssnsssssssssssssssssssssssssssssssssasssssssssssssssssssssssssssnssssssnsassnsssansssnsassnnns 111
00 I T o= L 111
00 TESTN D210 i1 0 ). 112
F.15.1 Ambient temperature during the test .......———————— 112
F.15.2 TeSt @QUIPMENT US@U.....cccmimirrrsmsmsmsmsisisssssmsmssssssssssssssssssssssssssssssmsasasasassssssssssssssssssssnsmsasasassssssssssssssananas 112
00 ST T T o 1 L 112
F.15.3.1 Before durability......ssssssssssss s 112
F.15.3.2  After dUurability ... s sasass 113
F.15.3.3  Error shift calculation ... 113
F.16  Repeatability ... ssassssns 114
Annex G (normative) Individual testing before putting into Service ........cu———— 115
G.1 L0 0 1T 115

-13 -



G.2 Reference t0 dOCUIM LS. ..uuiuiirrerrerrersesssssssssssssssssssssessssssssmsssssssssssssssssssssasssssassmssassassasssssanssesnssnssansassassn 115

G.3 g (0L 115
G4 AcCeplance Criteriad ... ————————— 115
Annex ZA (informative) Relationship between this European Standard and the Essential
Requirements of EU Directive 2014 /32 /EU Measuring Instruments Directive................. 117
33 10) 10T e i1 1] 1, 122

-14 -



		2026-06-18T02:49:53+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




