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PRESSURE & TEMPERATURE

Charles' and Boyle's laws are often combined to give an

FENR 1-EF L -

"ideal gas law"
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* P—-Base Pressure
* T—Base Temperature
e Z - Gas Compressibility (AGA)

GAS COMPRESSIBILITY (AGA)

NG does not behave like an ideal gas at pressures above 60 psia.
To compensate for the non-ideal nature of natural gas, the

compressibility factor (Z) is calculated.
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Metrological Compliance. 2\8f 22 ™

Certification : P - Pressure
Product/Model (EVC) - MID module B Maximum permissible error for pressure measurements:

Manufacturing Process - MID module D 20°C(+3°C) ‘[-25-:-?0}"[:

Standard: EN 12405-1:2018 + 0,2 % of measured value | + 0,5 % of measured value

T - Temperature
Maximum pEFI‘I’HEEIDIE error for measurements

20°C(x3°C) ‘(-25 +70)°C

MPE=05% +0,1% |tD.?'?fa
@ EN 12405-1
EU-Baumustenaibescheiniguiip P66 - F2SsTambs70IC | 0 0 00 e o s e s mm s mm s mm s mm s e Em s mm s mm s mm s mm s Em s Em s = omm

I C - Correction Factor

s/n: 1234567890 The maximum permissible 0,5 % at reference conditions

Cart: DE-19-MIOG2-PTBOOA Prod: 2019 standard ,EN 12405-1" 1 % at nominal operating conditions

c € M 19 |1383 \ error (MPE) according to
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Re PO 't Of Co nfO 'm |ty Test. 28 2 2 Ve oo

e
e
Conversion factor C
Table A.1
Reference value Indication of tested device i
Prin pz s Conversion Conversion Uncertainty of
Temperature Pressure Temperature Pressure measurement
Toin 1= 7 = factor factor
fev Pecv Cev t P C Ue
T 410 €9 8 °C bar - °C bar - %
Tnar 11 = 12 :1 -30.01 0.80017 0.936694 0.8002 0.936857

Type: MacBAT 5

Serial number: 1005610625

Program version / Bootloader version: $007.73_V072028 / B14
CRC: CrcMain=50670700; CrcBoot=15FBCC2D

Gas pressure measurement range: (0.8 + 10) bar abs

G%os temperature measurement range: (-30 = 70) °C

PRT sensor: type CT6A, serial number: 1005545579

Vb=VmxC

Volume at base conditions V

£ . 100%

-30.01

3.1000

3.668876

3.1004

3.669179

-30.01

5.4000

6.461697

5.4006

6.462162

-30.01

7.7000

9.318366

7.7007

9.318890

-30.01

10.0000

12.241760

10.0002

12.242020

19.98

10.0000

9.923814

10.0006

9.924736

19.99

7.7000

7.596400

7.7005

7.597117

19.68

3.1000

3.022834

3.1005

3.023372

19.99

0.8000

0.775598

0.8000

0.775633

69.97

0.8000

0.662028

0.8001

0.662110

69.97

3.1000

2.573585

3.1004

2.574081

69.97

5.4000

4.497634

5.4004

4.498142

69.97

7.7000

6.433994

7.7007

6.434769

69.97

10.0000

8.382779

10.0005

8.383512

Reference value

Temperature

Indication of
Volume at base

Pressure e
conditions

tested device

Uncertainty of

measurement

fev

Pecv

Vev

Uy

°C

bar

m?

%

5.4000

529.63

Error méximo | ec|
Error | ev]

0.02%
0.01%

Error maximo | ep |
Error maximo | er|

0.03%
0.01%
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Calibration Bench 222 feg
***** ° SIM-MWG-14

1 — , Multi-level rack (50 pieces)
' Thermostat (50 T sensors)
Compressor and vacuum pump

Gas flow simulation (pulses)
RS-485 serial connection with control PC

Proprietary software (MIDer)

Automatic generation of digital calibration
certificates

h) Air-conditioned room

CONDICIONES Temperatura ambiente: (22.2 + 23.7) °C
AMBIENTALES Humedad relafiva: (37 + 50) %

Capacity: 50 pieces per shift
Conformity: Welmec 11.1 Recomendation
(Module D of Directive 2014/32/EU - BMC < 1/3 MPE)
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CPC6050

’ Barometer 3 100

CPC6050
' 207/K
t;hannel B _

Setpoint 4 100 10110.01

we "TNSR
T
81.120 v

kPa Absolute /- b ol |

100.300 kPa s s S

v € X

-0.00 / Sec

1010.0 / Sec Rate Setpoint 100.00 / Sec

e —
Vent | Measure Control vent Q" gevee T
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Licznik impulsow MacIMP E ‘
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Proprietary software (MIDer). 2\ 22

a) Reading of reference devices
b) Checking the stability of Pand T

c) Adjustment of correctors (base conditions,
algorithm, gas composition)

d) Execution of the Volume Correction (MIDer)

e) Reading of corrector values (P, T, C, Vm, Vb)

f) Calculation of errors and uncertainties
g) Conforming or non-conforming classification
h) Generation of calibration certificates

B VEREDICTO Aprobado
&= REVISADO POR Marcin Bottruczyk

All testing is done unattended.

We have 3 workstations, giving a total capacity of
150 devices per shift.
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Final Report.

Om-um PLUM $p. 20,0,

CALIBRATION LABORATORY
ul. Wspdina 19, Ignatki
16001 Kleosin, Poland
tel. +48 85749 70 00, fax, +48 85740 70 14
e-mail: laboratorium@plurm.pl

PLUM Sp. z 0.0. is cerified for production, final product inspection and testing
according to module D of Directive 2014/32/EU of the Eurcpean Parliament and of the Council:
ﬁ certificate of quality system no. 0119-5J-A002-09.

REPORT OF CONFORMITY TEST

Date of issue 14.04.2022 ReportMo: 643/50/LAIC/2022 Page 1/2

REPCRT OF CONFORMITY TESTissued by PLUM 5p. z 0.0., CAUBRATION LABORATORY

OBJECT OF CONFORMITY TEST Volume conversion device

Type: MacBAT 5

Sericl number: 1005610625

Frogram version [ Bootloader version: $007.73_V072028 / B14

CRC: CreMain=50670700; CrcBool=15FBCC2D

Gos pressure meosurement ronge: (0.8 + 10) bar abs

&as temperature measurement range: (=30 + 70) °C

PRT sensor type CTSA, serial numiber: 1005545579
MANUFACTURER PLUM Sp.z 0.0

ul, Wepdina 19, Ignaid,
16001 Kleosin, Poland

EU-TYPE EXAMINATION CERTIFICATE | DE-19-MID02-FTEOO4

METHOD AND TEST CONDITIONS Test procedurs: ILA) 5.4/10, occording to point A.1.4.2 of EN 124051,
Base conditions: oo =1.01325 bar, £=15°C

Cormbustion reference temperaturs: T =15°C

Test algorithm range: (-30 = 70) *C

Algorithm: AGABS20C

Test gos%emol): C1=859, C2=8.5, C3=2.3, C4=0.35, FC4=0.35, nC5=0.05, HC5=0.05,
necCi=0, Co+=l, N2=1, CO2=1.5, CoH14=0, CTHI6=0, CBH18=0, CPH20=0,
CI0H22=0, H2=0, H20=0, H25=0, CO=0, He=0, Ar=0, 02=0

CONFORMITY WITH REQUIREMENTS | The object of conformity testmeets the requirements specified in Annex IV of

Directive 2014/32/EU of the Europeon Parlioment and of the Council.
The results of conformity test have been presented on page 2 of thisreport
including uncertainty of measurement,

DEPUTY MANAGER

of the Measurement Laboratory

Fott (lyotny
Piotr Chocief MSc. Eng.
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Date of lssue: 14.04.2022 Report Mo: 643/50/LA/C/2022 Page 2/2
RESULTS OF CONFORMITY TEST  Test resulfs are the following.
Conversion factor C
Referance value Indication of tested device
Uncerainty of
onversiol onversio E
Temperature | Presswre | COMYOHON | omperaiuie | Pressure | Copversion "ol | measurement
fov ooy Cov f o C e L
°C == - °C (== - kS kS
-30.01 0.8001 0.936604 -30.00 0.8002 0.936857 0.02 0.14
-30.01 3.1000 3.668876 -30.00 3.1004 3660179 0.01 012
-30.01 5.4000 4461657 -30.00 5.4006 4462162 0.01 0.0%
-30.01 7.7000 9.318366 -30.00 7.7007 .318890 0.01 0.0%
-30.01 10,0000 12241760 -30.01 10,0002 12.242020 0.00 0.0%
19.08 10.0000 2.523814 19.97 10.0006 2.924736 0.01 0.08
19.5¢ 7.7000 7.596400 19.58 7.7005 7.587117 0.01 0.08
19.508 3.1000 3.022834 19.97 3.1008 3.023372 0.02 012
1955 0.8000 0.7755%8 1258 0.8000 0.776633 0.00 0.14
_% &9.57 0.8000 0.662028 49.85 0.8001 0.662110 0.01 0.14
&9.97 3.1000 2573585 &9.95 3.1004 2.574081 0.02 012
457 5.4000 4.457634 8956 5.4004 4.458142 0.01 0.08
&9.97 7.7000 &.433994 &9.96 7.7007 &.434765 0.01 0.08
&9.57 10,0000 8382779 8955 10,0005 8.383512 0.01 0.08
U ralative erar
& -100%%
Volume at base conditions Vb
Reforance! ‘“"”; S oiEa | Indication o enor Uncertainty of
Temparature | Pressure condifions tested device measurement
foy Pov Vev [ &2 Uy
C bor ! i % %
19.98 5.4000 529.63 529.68 0.01 0.08

@ relative amar

Mazimum Parrmigsibiks Eror: MPE= 0.5%

ENVIRONMENTAL Ambient termperature; (21.8 + 2400 *C
CONDITIONS Relative hurnicity: (38 = 51) %
DATE OF TEST 14042022
TRACEABILITY This report provides fraceability of measurement to national measurement standards, which
raalize the units of meosurement according to the Infemational Systern of Unifs (31).
Weasurernent standards applied for calibration have been isted below
Name of measurement standards Type Serial number
Electroric Themometer MacRES & 1004466416
Standard Pukse Countar MaclMP E EAIE]
Pressure Controller CPC 050 AT000TL

UNCERTAINTY OF
MEASUREMENT

Uncertainty of measurement has beenevaluated in compliance with EA4/02 M:2013, The
expanded uncerfainty assigned comesponds to o coverage probability of 95% and the
coverage factork = 2.
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In addition, more than 10% of the total
production is tested in temperature
chambers - statistical control. They allow to

check the correct functioning over the entire
temperature range of the corrector.

Rango de la Temperatura Ambiente De -25°Ca 70°C




Maximum time limit in years to SOUEERENSE
carry out the 1st sub-verification.

Country Years

— Poland 10

I*I Canada 7

_gﬁg Spain 4
[
‘% LATAM NA

For further information:

1) Measurement Canada: G-18—Reverification periods for gas meters, ancillary devices and metering installations.

2) Spain: ORDEN ICT/155/2020, de 7 de febrero, por la que se regula el control metroldgico legal del Estado de determinados instrumentos
de medida.
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PLUM Sp. z 0.0.

ul. Wspdélna 19, Ignatki

16-001 Kleosin, Poland

KRS: 0000153696

NIP: 966-14-27-390

National Waste Database No. 000009381

E-mail:

laboratorium@plum.pl

Giovanny Zepeda
BDR PLUM
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