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2" Endress + Hauser Coriolis Meter
Model No: Promass 83F  Serial No: 57029016000
Alr, Water, Dry Natural Gas --- Calibration Data

Gas Flow Rate, MMSCF/D
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1 Promass F 25 84 -2 800 33:1 20 CHa -0.1 Pigsar
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455 - 746 1.6:1 30 Hz 0.18 DNV

493 -1091 2.2:1 2.3 N2 0.08 DNV
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f48% 1 : Promass F IEQF4E 25A ; 84 kg/h - 2800 kg/h CH, 2 MPa B

igsar™

Operator of German National Standards
for volume of high-pressure natural gas

page 10of 4
Calibration Certificate
Number 19225/2021
Date 2021-05-06
Applicant Name: Endress & Hauser Flowtec AG
Order no. 275001178
Meter under test Description: Coriolis meter
Manufacturer: Endress+Hauser
Type: Promass F
Serial number: S31AE202000
Nominal size: 1"
Range of flowrate: 84...2800 kg/h
Year of manufacture: 2021
Nominal diameter of meter: 25 mm
Nominal diameter of flange: 25 mm
Nominal flange pressure: ANSI 800 RF
Date of test 2021-05-06
Results The results of the calibration are presented on page 3.
Test procedure  PTB-Priifregeln Band 30, Messgeréte fiir Gas, Hochdruckpriifung von Gaszahlern
Physikalisch-Technische Brau ig und Berlin, 2003
Test facility pigsar represents the National Standard of the Federal Republic of Germany
for the unit of volume for high pressure natural gas under supervision of PTB.
pigsar disseminates the harmonised values for the unit of volume for high pressure
gas flow measurements of the Federal Republic of Germany, France and The
\ds. pigsar maintains a system according to EN ISO 17025.
T i The p results of the are based on the unified Dutch-French-

German reference values for the unit of volume for high-pressure gas flow
measurements. On June-02-1999, PTB (Physikalisch-Technische

VSL (formerly NMi-VSL, Netherlands Measurement Institute - Van Swinden
Laboratorium) and later on May-04-2004 LNE (The Laboratoire national de métrologie
et d'essais) have joined the harmonization (unification) procedure and the use of
these reference values, see page 2.

} and

Dorsten, ~ 2021-05-08

: ™
Pigsar
State Agproved F. acity
Managemest Sysiem

accarding 1o
ISOAEC 17025

vigsar ™

page 3of 4
Certificate Number: 19225/2021
Date: 2021-05-06
Applicant Endress & Hauser Flowtec AG
Meter under Test Type Coriolis meter Promass F
Manufacturer Endress+Hauser
Serial number S31AE202000
Nominal Size i
Year of manufacture 2021
Test Conditions Test medium Natural gas co, 1,57 mole %
Pressure, absolute 212 bar H, 00 mole %
Gas Temperature 17 %% Calorific value,s 10,35  kWh/m*
Gas density (6, ) 17,0 kg/m®  Density,normal 0,8306  kg/m?
Dyn. viscosity (p, T) 11566 Pas Normal conditions (273,15 K: 101,325 kPa)
Results Qi/Qmax__ Qi (kgrh) Reynoldsnumber __ Deviation (%) n__ Umeter (%)  Utot (%)
(as left) 0,03 82,77 0,10*10° 0,09 5 0,05 028
0,05 128,17 0,16 *10° 0,17 5 0,04 0,25
0,10 282,89 0,35*10% 0,09 5 0,05 024
0,21 600,77 0,74*10° -0,06 5 0,03 023
0,46 1296,39 1,.61*10° 0,12 6 0,12 026
0,64 1794,62 2,22*10° 0,18 5 0,08 0,24
1,02 2843,55 3,48*10° 0,03 5 0,12 026
Weighted mean error, with continuous and linear decrease of weighing facior between 0,7 Qmax and Qmax: 0,1 %.

(Indicated Value~Reference Value) ;00 o
(Reference Value)

where the reference volume refers to the conditions at the meter under test. The reported values

of this deviation are the arithmetical means of n single repeat measurements at each flow-rate.

The deviation is defined as: De

P ¢ _J0? z
The reported fotal uncertainty is defined as: Ui =VUE, ontredt Voniar
where U, ..., S the expanded uncertainty of the harmonized reference value,

stated as the standard uncertainty of measurement multiplied by the coverage factor k=2, and
U, e, is the expanded standard uncertainty of the meter under test, determined on the base of
n repeats at each flow-rate, multiplied by Student-t-factor (n) / n°, with a probability of 95%.

Remarks Security marks are applied

At customer’s request the meter had not been adjusted.

The meter had been calibrated at 20 bar and at 40 bar.

The results at 40 bar are presented in certificate no. 19224/2021.

Following parameters have been used during the calibration and have an influence to the test results:

Measuring mode: Gas
Gas type: Methane
Meter factor: 2,0496

Stored zero(pipo): 1,4
Sensor pressure corr. (bar): 2
Zero offset before calibration (g/3 min): 6,121

pigsarTM - Vier Gas Servicas GmbH & Co. KG - Haltemer Strafle 125 - 462684 DORSTEN - GERMANY  wwwi pigsar de - e-mall. info@pigsar.de

This calibration certificate may not be reproducd other than in full axcept with the permission of the issuing laboratory
Calibration carificates without signaturs and seal on the first page are not valid.

Zero offset after calibration (g/3 min): 4,338

Tested in Dorsten at pigsar, on 2021-05-06 Gobbeler

in full except with the permission of the issuing iaboratory

This calibration ceriificate may not be reproduced other th
Calibrati nd seal on the first page ars not valid.

carliiicates without signaturs
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page 474
19225/2021
Error Curve
Type of meter: [Cariolis meter (Customer:  Eraress & Hauser loN: 25mm  |p(abs): 21 bar  |HF 1000,00  pulses kg
Meterno:  [S31AE202000 [Manufacturer. Endress+Hauser Isize: " la max: 2800 kgm | pulses / kg
Date: 12021-05-06 \Gear 1: - Q min: B4 kah - pulses / kg
(Gobbeler Gear 2: . I pulses / kg |- [erm—rre
Deviation [%]
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People for Process Automation

{4% 2 : Promass Q FECF 1% 25A ; 84 kg/h - 2800 kg/h CH4 2 MPa B

yigsar ™

Operator of German National Standards

for volurme of high-pressure natural gas. page 10f4
Calibration Certificate
Number 19189/2021
Date 2021-04-23
Applicant Name: Endress & Hauser Flowtec AG
Order no. 275001178
Meter under test Description: Coriolis meter
Manufacturer: Endress+Hauser
Type: Promass Q
Serial number: RBOF7202000
Nominal size: 1"
Range of flowrate: 84...2800 kg/h
Year of manufacture: 2020

Nominal diameter of meter: 25 mm
Nominal diameter of flange: 25 mm
Nominal flange pressure: ANSI 600 RF

Date of test 2021-04-23
Results The results of the calibration are presented on page 3.
Test d PTB-F geln Band 30, flir Gas, Hochdrt i von

P

ig und Berlin, 2003

Y

pigsar represents the National Standard of the Federal Republic of Germany

for the unit of volume for high pressure natural gas under supervision of PTB.
pigsar disseminates the harmonised values for the unit of volume for high pressure
gas flow measurements of the Federal Republic of Germany, France and The
Netherlands. pigsar maintains a i system ding to EN ISO 17025.

Test facility

The presented results of the calibration are based on the unified Dutch-French-
German reference values for the unit of volume for high-pressure gas flow
measurements. On June-02-1999, PTB (F isch-Techni B

VSL (formerly NMi-VSL, Netherlands Measurement Institute - Van Swinden
Laboraterium) and later on May-04-2004 LNE (The Laboratoire national de métrelogie
et d'essais) have joined the harmonization (unification) procedure and the use of
these reference values, see page 2.

Traceability
and

Dorsten, 2021-04-23

plgsarTM - Vier Gas Services GmbH & Go. KG - Hallemer Strade 125 - 46284 DORSTEN - GERMANY - www.pigsar.de - e-mail: ifo@plgsar.de

This calibration certificate may not be reproduced ather than in full except with the permission of the issuing laboratory.
Calibration certificates without signature and seal on the first page are not valid

page 3 of 4
Certificate Number: 19189/2021
Date: 2021-04-23
Applicant Endress & Hauser Flowtec AG
Meter under Test Type Coriolis meter Promass Q
Manufacturer Endress+Hauser
Serial number RBOF7202000
Nominal Size 1
Year of manufacture 2020
Test Conditions Test medium Natural gas co, 1,53 mole %
Pressure, absolute 212 bar H, 00 mole %
Gas Temperature 17 °C Calorific value,s 10,36 kWh/m®
Gas density (0,7 17,0 kg/m*  Density,nomal 08312  kg/m?
Dyn. viscosity (p. T 1,155 Pas Normal conditions (273,15 K; 101,325 kPa)
Results Qi/Qmax__ Qi (kg/h) Reynoldsnumber _ Deviation (%) n_ Umeter (%)  Utot (%)
(as left) 0,03 85,09 0,11*10° -0,11 6 0,12 0,30
0,05 132,83 0,16*10° 0,04 5 005 025
0,10 281,18 0,35*10° 0,13 5 003 0,24
0,22 602,46 0,74*10° 0,03 5 0,03 023
0,46 1278,39 1,58 *10° 0,17 5 010 0,25
0,64 1804,60 2,22*10° -0,13 5 0,19 0.30
0,98 2735,50 3,35*10° -0,01 6 0,14 0,27
Weighted mean error, with continuous and linear Gecrease of weighing factor between 0.7 Qmax and Qmax: 0,08 %.
The deviation is defined as: > (Indicated Vaiue—Reference Value) 100%

(Reference Value)

where the reference volume refers to the conditions at the meter under test. The reported values
of this deviation are the arithmetical means of n single repeat measurements at each flow-rate.

Uz _+U7_
Y=V pamonizea™ U moter
where U, ..., IS the expanded uncertainty of the harmonized reference value,

stated as the standard uncertainty of measurement multiplied by the coverage factor k=2, and
U, is the expanded standard uncertainty of the meter under test, determined on the base of

n repeats at each flow-rate, multiplied by Student-t-factor (n) / n°*, with a probability of 95%.

The reported tofal uncertainty s defined as:

Remarks Security marks are applied

At customer’s request the meter had not been adjusted.

The meter had been calibrated at 20 bar and at 40 bar.

The results at 40 bar are presented in certificate no. 19222/2021.

Following parameters have been used during the calibration and have an influence to the test resuits:
Measuring mode: Gas Stored zero(pipo): -43,1
Gas type: Methane Sensor pressure corr. (bar): 20
Meter factor: 0,83113 Zero offset before calibration (g/3 min): -5,281
Zero offset after calibration (g/3 min): -0,151

2021-04-23 Gorgula

Tested in Dorsten at pigsar, on

This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.
Calibration certificates without signature and seal on the first page are not valid.

Error Curve

page 4/4
19189/2021

Type of meter: |Coriolis meter |Customer: Flowlec AG

Endress & Hauser ON: 25mm

2000,00 pulses/kg

p(abs): 21 bar  |HF

Meter no: IRBOF7202000 Manufacturer: Endress+Hauser Size: i

1Q max: 2800 kg/h - pulses / kg

Date: 2021-04-23 Gear 1: -

|Inspector: Gérgolo Gear 2: -

Deviation [%]
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People for Process Automation

{4% 3 : Promass Q FECFI4Z 200A ; 2400 kg/h — 70000 kg/h CH, 2 MPa B§

igsar~

for volurme of high-pressure natural gas

page 1of 4

Calibration Certificate

Number 19756/2021
Date 2021-12-15
Applicant Name: Endress+Hauser Flowtec AG
Order no. 1006273117
Meter under test Description: Coriolis meter
Manufacturer: Endress+Hauser
Type: Promass Q
Serial number: TEST0002145
Nominal size: 8"
Range of flowrate: 2400...70000 kg/h
Year of manufacture: 2021
Nominal diameter of meter: 200 mm
Nominal diameter of flange: 200 mm
Nominal flange pressure: ANSI 600 # RF
Date of test 2021-12-15
Results The results of the calibration are presented on page 3.
Test procedure  PTB-| Prt?lfregeln Band 30, Messgeréte mr Gas Hochdruckprmng von Gaszahlern
y I Technische Bund und Berlin, 2003
Test facility pigsar represents the National Standard of the Federal Republic of Germany
for the unit of volume for high pressure natural gas under supervision of PTB
pigsar disseminates the harmonised values for the unit of volume for high pressure
gas flow measurements of the Federal Republic of Germany, France and The
Netherlands. pigsar maintains a management system according to EN 1SO 17025.
Traceability The presented results of the calibration are based on the unified Dutch-French-

German reference values for the unit of vulume for hlgh pressure gas flow
measurements. On June-02-1999, PTB (Physil Bur ) and
VSL (formerly NMi-VSL, Netherlands Measurement Insmule Van Swinden
Laboratorium) and later on May-04-2004 LNE (The Laboratoire national de métralogie
et d'essais) have joined the harmenization (unification) precedure and the use of
these reference values, see page 2.

Dorsten, 2021-12-15

& Igsa,

£ State Apcroved Facily

B Mansgemant Sysiem
S Thizs

.
%, 1SGIEC §
% wﬁf

pigsarTh - Vier Gas Semvices GmbH & Co. KG - Halemer Sraie 125 - 46264 DORSTEN - GERMANY - www pigsar.de - e-mail, into@pigsar.de

This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.
Calibration certificates without signature and seal on the first page are not valid.

igsar™

page 3 of 4
Certificate Number: 19756/2021
Date: 2021-12-15
Applicant Endress+Hauser Flowtec AG
Meter under Test Type Coriolis meter Promass Q
Manufacturer Endress+Hauser
Serial number TEST0002145
Nominal Size 8"
Year of manufacture 2021
Test Conditions Test medium Natural gas co, 141 mole %
Pressure, absolute 206 bar M, 00 mole %
Gas Temperature 20 °C Calorific value,s 10,36  kWh/m?
Gas density (p, T) 16,3 kg/m*  Density,nomat 08299  kg/m*
Dyn. viscosity (. ) 1156-6 Pas Normal conditions (273,15 K: 101,325 kPa)
Results Qi/Qmax__ Qi (kg/h) Reynoldsnumber __ Deviation (%) _n__Umeter (%) Utot (%)
(as left) 0,03 2426,27 0,37 *10° -0,11 7 0,03 023
0,10 7089,82 1,09 *10° -0,05 6 0,04 023
0,22 15157,84 2,33*10° 0,00 6 0,02 0,23
0,46 32303,27 4,96*10° 0,01 6 0,04 024
0,57 40249,26 6,18°10° -0,02 [ 0,08 025
0,80 55909,73 8,59 *10° 0,03 7 0,14 027
1,02 71591,80 11,06 *10° 0,02 8 0.12 0.26
‘Weighted mean error, with continuous and linear decrease of weighing factor between 0,7 Omax and Qmax: 0%.
The deviation is defined as: B (Indicated Value—Reference Value) 0,

(Reference Value)

where the reference volume refers to the conditions at the meter under test. The reported values
of this deviation are the arithmetical means of n single repeat measurements at each flow-rate.

=JUZ z
10 =V U hamonizea U neter
where U,

amanzeq 1S the €xpanded uncertainty of the harmonized reference value,
stated as the standard uncertainty of measurement multiplied by the coverage factor k=2, and

is the expanded standard uncertainty of the meter under test, determined on the base of
n repeats at each flow-rate, multiplied by Student-t-factor (n) / n°%, with a probability of 95%.

The reported fotal uncertainty is defined as:

Remarks Security marks are applied
The meter had been calibrated at 20 bar and at 40 bar.
The results at 20 bar are presented in certificate no. 19756/2021.

Tested in Dorsten at pigsar, on 2021-12-15 Gorgulu

This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.
Calibration certificates without signature and seal on the first page are not valid.

Error Curve

page 474
19756/2021

Type of meter: |Coriolis meter Customer:

Endress+Hauser Flowlec| oy,
AG fon

200 mm

ip(abs): 21 bar IHF 62,5000 pulses / kg

Meter no: TEST0002145

Manufacturer: Endress+Hauser |Size:

lQ max: 70000  kgh puises / kg

Date: |2021-12-15 (Gear 1: =
lInspector: Gorguli (Gear 2: - j

Deviation [%]
1,75+ — = = = =
15 — — —
1,25 1—
14
oBf— — —

05 - - — — — —

0,25 = 7= & = ==

lQ min: 2400 kgh puises / kg

- pulses /kg |- pulses / kg

0
0,25 == =
05 =
0,75 —
A4 -
1,25 - — — =
1,5 B B
1,75 —_ = = — =

2+ T T T T

0 01 02 03

Q/Qmax

13



RTA fR—)\—

Endress+Hauser (21

People for Process Automation

{8% 4 : Promass Q FECF14E 80A ; 455 kg/h - 746 kg/h H, 3 MPa B§ ; 493 kg/h - 1091 kg/h N,
0.23 MPa B¥ ; 466 kg/h - 1337 kg/h H, 4 MPa B ; 7184 kg/h - 36021 kg/h H,0 0.21 MPa B

DNV
Test Certificate

Applicant Endress+Hauser Flowtec AG Certificate No: Ho03
Christoph Merian-Ring 4 Page: Tof 2
4153 Reinach
Switzeriand
Meter. Serial No: T6040202000 Gsize: na
Meter type ID:  Promass Q 300, DN8O Pressure rate: ANSI-300
Manufacturer : Endress+Hauser Flowtec AG Diameter [mm] 100
Type: Coriolis Q-min [kg/h; 0
Build Year: 2022 Q-max [kg/h] 5904
P-max [bar]: -
Appendix: Density range [kg/m]: -
Project Description: Flowtest of E+H Coriolis on DNV hydrogen loop Project No : 10370462
Test method: The deviation of the meter under test is established with the master meter method.
Gascomposition [mol%]: H,: 99,998, N >0,002%
Test Date: 2022-07-20
Result: The "As Left' resuits of the Test are presented on page 2.
Uncertainty: The reported expanded uncertainty is based on the standard uncertainty of the measurement

resulting in a coverage probabilit corresponds to 95% uncertainty. The standard uncertainty
has been estimated based on known Test and esimated model uncertainties.

Traceabillty: The reference turbine meter used was calibrated at 4 pressures in ISO 17025 accredited labs.
The behaviour of the turbine reference meter under hydrogen has been predicted using the
PTB turbine model, described in DNV document ESNL.220127.FFA
Precaution is that the reference is not compared with other references under hydrogen flow.

Remark: Reference meter: 4" Elster Instromet SM-RI-X, G250, built 2014, s.n. 10520901

Signatures: For DNV Netheriands B.V. Groningen  2022-12-09

Task responsible Principal analist
7

=

Peter Groeneveld
/ Bertus Bergsma

DNV Netherlands B.V. Reproducton of the complete certficate is llowed,
Energiewsg 17. 9743 AN, Groningen Parts of the carificate may cnly be produced with
The Netherlands. written approval of the cailbration laboratory.

figgroningen@dnv.com

e 17,9743 AN Groning
431507009700 | Trade register 09006404

DNV
Test Certificate

Applicant: Endress+Hauser Flowtec AG Ceriificate No: H002
Christoph Merian-Ring 4 Page: Tof 2
4153 Reinach
Switzertand
Meter: Serial No T6040202000 Gsize: na
Meter type ID:  Promass Q 300, DN80 Pressure rate: ANSI-300
Manufacturer : Endress+Hauser Flowtec AG Diameter fmm] 100
Type Coriolis Q-min [kg/h]. 0
Build Year: 2022 Q-max [kg/h} 4842
P-max [bar] -
Appendix Density range [kg/m?: -
Project Description: Flowtest of E+H Coriolis on DNV hydrogen loop Project No : 10370462
Test method: The deviation of the meter under test is established with the master meter method
Gascomposition [mol%]: N2 >99,9%
Test Date: 2022-07-19
Result The 'As Left’ results of the Test are presented on page 2
Uncertainty: The reported expanded uncertainty is based on the standard uncertainty of the measurement

resulting in a coverage probability corresponds to 95% uncertainty. The standard uncertainty
has been estimated based on known Test and esimated model uncertainties.

Traceabilty The reference turbine meter used was calibrated at 4 pressures in ISO 17025 accredited labs.
The behaviour of the turbine reference meter under hydrogen has been predicted using the
PTB turbine model, described in DNV document ESNL.220127.FFA
Precaution is that the reference is not compared with other references under hydrogen flow.

Remark: Reference meter: 4" Elster Instromet SM-RI-X, G250, built 2014, s.n. 10520901

Signatures: For DNV Netherlands B.V. Groningen  2022-12-09

Task responsible Principal analist

>

Peter Groeneveld / Bertus Bergsma

DNV Netherlands B.V. Reproducton of the complete certfcate is sliowed.
Energiewsg 17. 6743 AN, Groningen Baris of the certfiats may only be produced with
The Netherlands. writen approval of the calbration laboratory.

fggraningen@dnv.com

V1 1

£ 17,9743 AN Gre P.0. Box
431507009700 | Trade register 09006404

DNV

Meter. Serial Not 6040202000 Certificate No H003
Meter type ID. Promass Q 300, DN80 Page 20f2
Manufacturer - Endress+Hauser Flowtee AG
Type: Coriolis

Adjustment [%]:  no

FWME AsLft[%]: 0,18

Results: Rev_flow | MUT flow | Deviation | CMC (35%) | Std Dev (35%) U-tot (35% Reynolds
[m?/h] [kg/] %] ) %] 2]

316 746 K 23 301236

280 662 K 08 268579

232 547 K 13 222647

193 455 K 12 185220

[ Tocaton | _Daee Wedum | P [bar] abs ] TTC] Rho kg |
Groningen | 2022-07-20 Fydrogen 30.2 330 236
Deviation:  Formula = (IndicatedFlow / ReferenceFlow) - 1) * 100%
cMe: Test and Measurement Capability is the (35%) uncertainty that is normally available for Tests.
U-tot: U-ot is the total (95%) measurement uncertainty.
Ambient conditions; 33:2°C

Disclaimer:  Please note that this report reflects the performance of the calibrated device only at the time of
testand in the circumstances prevailing during the Test

DAV Netherands BV, Reproduction of the complete certficate iz slowsd.
Energioweg 17. 0743 AN, Groningen Pars of the certficate may only be produced with
The Retherands writen spproval of the el braton lsboratary.

Phone +31 50 700 87 00

Tiggroningan@dny.com

DNV Netherlands B.V. | The Netherlands. | Al
n 7, Groningen | P.0. B
T+31507009700 | Trade register 09006404

ights reserved.

DNV

Meter: Serial No: 6040202000 Certificate Nz~ H002
Meter type ID. Promass Q 300, DN80 Page 20f2
Manufacturer - Endress+Hauser Flowtec AG
Type Coriolis

Adjustment [%]:  no

FWME As Lft[%]: 0,08

Resuls: Rev.flow | MUT flow | Deviation | CMC [95%) | Std Dev (95%) | U-tot (95%) Revnoids

[m*/h] [kg/h] %] 1 ) %]

E5]3 7001 001 55 0

395 701 - 55 08 |
E B4 55 5 |
T 70 55 08 T
K] 53 55 3 ]
2 3 55 01 5
] 554 55 02 5 718187

[ Tocaton | Date Medum | P [bar] abs ] TR Rho [kg/m] |

Groningen | 2022-07-19 Nitrogen 23 330 256
Deviation:  Formula = ( (IndicatedFlow / ReferenceFlow) - 1) * 100%
cme: Test and Measurement Capabilty is the (95%) uncertainty that is normally available for Tests.
U-tot Utot is the total (95%) measurement uncertainty.
Ambient conditions; 33:2°C

Disclaimer:  Please note that this report reflects the performance of the calibrated device only at the time of
testand in the circumstances prevailing during the Test

BNV Nethertands B.V. Reprosuction of the complate certficats is slowad
Energioweg 17. 0743 AN, Groningen Farss of the crficate may only be produced with
The Netherlands wrttan approvsl of the calfbration lsboratary,

Phons +3150700 87 00

fggroningen@anv.com

© DNV Netherlands BV, | The Netheriands. | Al rights reserved
7, 0. Box 20 c The Netherlands

Energiewez 17, 9743 AN Groningen
T+31507009700 | Trade ragister 09006404
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DNV
Test Certificate

Applicant: Endress+Hauser Flowtec AG Certificate No; Hoo1
Christoph Merian-Ring 4 Page: Tof 2
4153 Reinach
Switzerland

Meter: Serial No T6040202000 G-size: na
Meter type ID:  Promass Q 300, DN8O Pressure rate: ANSI-300
Manufacturer : Endress+Hauser Flowtec AG Diameter [mm] 100
Type: Coriolis Q-min [kgh] 0
Build Year: 2022 Q-max [kghl: 7836

P-max [bar]: -
Appendix: Density range [kg/m]: -
Project Description: Flowtest of E+H Coriolis on DNV hydrogen loop Project No 10370462

Testmethod: The deviation of the meter under test is established with the master meter method.

Gascomposition [mol%]: H,: 99,996 N: 0,004

Test Date: 20220720

Result: TheAs Left results of the Test are presented on page 2.

Uncertainty: The reported expanded uncertainty is based on the standard uncertainty of the measurement
resulling in a coverage probability corresponds to 95% uncertainty. The standard uncertainty
has been estimated based on known Test and esimated model uncertainties.

Traceabillty: The reference furbine meter used was calibrated at 4 pressures in ISO 17025 accredited labs.
The behaviour of the furbine reference meter under hydrogen has been predicted using the
PTB turbine model, described in DNV document ESNL 220127 FFA
Precaution is that the reference is not compared with other references under hydrogen flow.

Remark: Reference meter: 4" Elster Instromet SM-RI-X, G250, built 2014, s.n. 10520901

Signatures: For DNV Netherlands B.V. Groningen 20221209
Task responsible Principal analist:

>

Peter Groeneveld
Bertus Bergsma

DNV Netherlands B.V.
Energieweg 17, 9743 AN, Groningen

Repraduction of the complata cartficate is aliowed.
Parts of the erifcate may only be produced with
writion approval of e calibration laboratory.

fggroningen@dnv.com

© DNV Netherlands B.V. | The Netherlands. | Al rights reserved.
& 7,9743 AN G: n P 2,971

el
4315070097 00 | Trade register 09006404

CAGroningen | Tr

Certificate
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Endress+Hauser (21

People for Process Automation

DNV

Meter: Serial No: T6040202000 Certificate No: ~ HOO1
Meter type ID: Promass Q 300, DN8O Page: 20f2
Manufacturer Endress+Hauser Flowtec AG
Type: Coriolis
Adjustment [%]:  no
FWME AsLft[%]: 0,33
Results: Rev_flow | MUT flow | Deviation | Sid Dev (35%) Revnolds
[m*/h] [kg/h] %] ] )
176 37 36 17 535503
307 962 35 03 387666
255 795 .36 03 321464
212 563 .36 13 267650
778 55T 36 0 235407
749 366 36 0 788677
[ Tocaton | Date edum | P [barl(abs | T Rho [kg/m] |
Groningen | 2022-07-20 Hydrogen 400 330 313
Deviation:  Formula = (IndicatedFlow / ReferenceFlow) - 1) * 100%
cMC: Test and Measurement Gapabilty is the (95%) uncertainty that is normally available for Tests.
U-tot. Utotis the total (95%) measurement uncertainty.

Ambient conditions: 33z2°C

Disclaimer:  Please note that this report reflects the performance of the calibrated device only at the time of
testand in the circumstances prevailing during the Test

DNV Netheriands B.

v. Reproduction of the complete Gertficate is alawsd.
Energiewag 17. 0743 AN, Groringen [

e certfieate may only be produced with
The Netherlands witien appravsl of the caliorston lsbersiary,
Phons +31 50 700 &7 00

-

Fggroningen@dny.com

oo V.| The Netherlands. |
r oningen o

£17,9743 Al
T+31507009700 | Trade register 09006404

The Netherlands.

Endress+Hauser {2

People for Process Automation

Ture
N.V. Ne

a5 arder number

andse Gasunie

(& 100%)

Customer

Service interface

NL-3007032251-10 / Endress+Hauser Flowtec AG

Order N/ Ve

d output

0.52557

m e,

149.911
150,571
251.041
251.541
351.940

15.06.2022

ealibration

This certificate shall not e
except with the prior witten approval of the

0,004
0,003
-0.007
-0.007
0.003

7.19
500 |

1
10.00
2001

%{’mmy/t’% o

Phuong Le
Head

15



www.addresses.endress.com

Endress+Hauser £7.]

People for Process Automation


https://www.jp.endress.com/ja

