LR ERBSEANAHBA R REE
(R : BE)

S0 T2017 BN R EETE
(2017EFMWS)IeY & | $esE

AR -

B 5
%® o #

IRELEIZR -
tH B -

e HI

B8 Tk AR A E
(E=1; M ELETi

 EEE

|
1064 H3HE9H

1065 5 H 2 H



W

ZE N R AR ERHGNRHE B VRS R L FE 2 LLEE H 25880 Hops
106 -4 H3 HE 9 H » FRSIIN RG22 2 2017 BUM
fEatE (2017EFMWS)WaT &ak | -

A A AN TR BT TR B B e SRR R e ~ b
DU R R R 5 25~ F5 3K S A AR PR R B IEAH R R 4
B AR Y RS IR g ERZ — » 43 Rl 4H
220 CEESI -~ fai# VSL K HRE NIM 2 S oe i 5 R 38 f e s

A IR AT & & B9 K SR = 22 i TR
{ER AR BRI A AR RS > B WET 248N
HA R /P8R © HH LNG R Gy 2 e T Eais m iRk a R e
7148 EMRP S$HERAL RAARET 2 & P LA B E R B i
AR TAE - A FE RS VSL » s R ER IR RIEARAZAE 201 %
o 0 TR HARBEE TE

RATIEE RN R LR RS R B 2 5 > U R BN
RPN TR ERARZ TR A - a8 28 H 1
BRI FE S BN, - A RATRZERIER] - th i 1B R B e e e i i 26

SR FRTTEIPEREY - 23R




gﬁ Wg%ljﬂ:ﬁﬁg ...................................................... 4




— -~ HHB

BREAFTREERE MRARREF RN ZIER ~ b ~ 20 i
IR BNRINAERBNEEEIANAE R A Z EEE H 23 I SRR
PR RE TR TE 28 . T 2017 BONTEE T2 Q01TEFMWSIET &3 | - T2 H
AYAERY T RIS R R T R RN R E R S i Bt s i b5 2 - 1 Bl
GZEIRE - B ~ B ER O B EURBRINEH R IE Rk AR 2
s FEUEE ERTBIR M BT Bl S KRR RBGIAE Z TS 5P ke 38 feidish -
PrECECR AT STt KR 2 25 (ARSI - TRn] T i BT B R KRR FER
BRINR Z RS e T 52 A BN R A A B R IRSRSE S AR R 2 A (5
Z I FINE -

= R
ATATIEE TAFN S A |

106 4 H 3 H BUEEEPKERAE RIS
106 4 H 4 H BUEESkEREE AR
10654 H5H WEfgEFE—K

1064 H6H WEIEE _RCMNF24a/1EE VSL)
10654 H7H WEgE=X

106 4 H 8 H  RE2(H IR RFHEERZ AR [BIH D)
106 4 H9H  REE(H PR FHEEAZ IR [BIHKE)




=~ gENFERRE

LN EEBIDR ERIENEH BB E B R T S e i b = A
R85 MR A TR S AAR SR &t 2 REEH » Bl & Tl i 40 E
R B BT - DO AT B AOR E TSR = 1 R BRSO R e
PHERIESH TOE 2 IR0 (B 1 Ry A SIS E M A 2 R EE T REE ] -
Fo TSR AT RS AR R B 2 Rl HORHA A R R (EAE B AT
HEREZ RGBS I RSIAR S GER > — - 5340 RIBEA
R 2017 BN ESTE Q017TEFMWS)EfaT € | SBT3 - Hidk
R4 FEZ EAERPYRERZRA (Liquefied Nitrogen Gas, LNG ) &A%
TEAHRA 2478 s RV E A » SOASR S TR ST ENRA LR ARG T B R IE R
HETT 2SR MERTER I < AERAN A S T

(— B R ERERR A S E = 2 2435 R

TR A EAHRE S48 > S EEs 5 B e AR E e ek &
Z NIST/CEEI LN2 BSIEZRER » Z 2SR 1967 4F - BRUERAG RIS (CGA) Fy
(BB B BT TR SR 4RI (model code) » ZERIFE SR E(SAERREES
JREHE R ERMEE N TR T T B2 B ERIER 1968 FMINEHECE
TASHIEEE B RESE B AR > 18 1970 EREFME - IR HIER - IE
2 ARIRIE - FHRARLHT 2015 FIEAIRAERRIEN 2 TR ERE A H
(CEESI » RZEEm B BTG E) » W 2016 FIEE I TIRAREAE
BECHIE - (RS - S4EQ01T) A E M MEE IR PR A% B2 &
NIST/CEEI LN2 BZIE&4K @ efbiS st STBE R - SAEE - =
RS HEIR - RESAELR - S ZAR BRI N HEERS R
0.18%(k=2) » i R STHEERLLE » 1S017025 SREEHEHENET - A% T 7
PRI HEE FE AT ~ AEVRRUR R AR BIR U - T ERIREE -




A 25 R RN E 25 RO Ry A O NG I H 3% S A E T S5 EL - (2
A S A R AR B 2 BN RS R AR AN IR S A AT By —3 -

R T ERHEEAFEEEMST VSL) ST LNG Ft & MR Ese Tt
7% > [8 3 By VSL LNG g8 KA ERL R SEAH & KB F2 - EL58R% 10-25m/hr
TR EER A KR E - B T PEEE T 10-200m /hr ALY KRR
HELTHTEE TAE - RAMEFERCKE 200-4000m’/hr 2 KFIFRIEEEE - HRE H
AR ET » AU LNG 5T 8ERIE RSN EE LR/ N 0.15% » $1¥# 1~8
N Z ARt #ETT 1-10bar(BR IR E FE/INFY 0.2bar/min) - i FE#EE-175 ~ -123
C CREARBERE/NA 0.2°C/min) » 10-200m3/hr(iR 8RB ERE /N 2%) 2 KEIE
A © [E 4 @l S 73Rl Ry BURR RSNt > 3D REH R LR AR - FHRE R
A EMEEE  RIERAREFIETEE  R(ERARL RS  ®ib
RINRIE - ERNEREREE - 28 - BRAEEES - AORTHGH R E L
BRINRRIENEZ S 4H A0 6 Fw o371 Fy L 24RO BT U2 %E)
KGRI ORALR AR BT E ORI LR AR ~ B 4H S
% o FAFARK A BB RARE AR N, - BRI RARETERET

KREIEAHREHYHE ST SE o

il

S R EETEREEASTEE NIM(National Institute of Metrology) A&
g JNRE RS H AT LNG [R50 & 2 HIEE 2 SnURE IR BT
5T o $HYEIRIE LNG B SR S T Y SR S 40 LA E 7 O 8 i (B B T
TEREANE 7 B AR 2016 FHIUMETRD HEIEA 2460 {E LNG HEFERNS -
TG 21 EHH LNG - HAT LNG HE RS F s PR i B e Bl s,
LNG #&HYEEL i FHRHR S1EUR BT A ERAY T UG THR LNG /&
BIFT NG HyREENEPESE —HA N —2HIRE - BTl NIM 28
tf&H (China National Offshore Oil Corporation, CNOOC ) &1F » FH H R
B TR - NIM 2Ot EAEAE 0] - NIM BEE LAY R SHEAE 2 E L




RFREFPE ~ EHREFFE S LDV MUAENEEEN =E 44 > Hf LDV i
BRE Y ZERFCEEE 8 Frr - BallslEr keFEoy » LUK LDV
1E R B HIEAERE D 8- i YR E Y AP REE(f: -




RRBTE

[ ide g 3]
(CCM.FF-K5b)

24" HZTWE
(&%)

THrERSERERERERSR
(2" ¥

EXERSELRRERGELLSE  SARFRARATEREERE FARE B
(B4R 1 % SR 08 51| B IR I 46) (6" BEBRBEH) 12" BERRELH

[l 1 ol F AR S I Ea R EE B

2 NIST/CEEI RAES(LN2FL IE £ 4%




200 - 4000 m*/hr
10 - 200/400 m*/hr 100-2,000 ton/he
5 =100/200 ton/hr | ‘
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Large scale LNG

« Typical terminal (10 bm?3(N)/year)
Measurement uncertainty equivalent to
25 Mé€l/year

One cargo load (Qmax)

Measurement uncertainty equivalent to
500 k€

Small scale LNG

« Measurement capabilities not at par
with other fuel legal metrological
requirements

9 LNG R G EEET 2 E A HRA MR ER

* Expanded uncertainty (k=2) 0.42% (GIIGNL custody transfer handbook 3™ edition)
*  Ship based measurements

*  Tank strapping => tank deformation => errors in tank tables

* Tank level gauging: Floating, microwave radar, electrical capacitance, laser

TRANCEIVER UNTT L

E ’ E’mw-w -2

CONPUTER UNIT

~ POWER SUPPLY UNIT

;mgn:q GAUGE KEIGHT

P

10 FREENMIVRE MR LT 2

-14 -



Flow metering: state-of-the-art in other hydrocarbon custody transfer

* LNG flowmeters commercially available and thus far used in special projects, proces
monitoring and LNG terminal pilot studies

*  Expanded calibration uncertainty (k=2) 0,4 - 0,5% based on water and LN2 calibrations
*  Potential calibration uncertainty (k=2) with real LNG reference system ~0,2%

*  Flowmeters as alternative for verification of off-shore tank measurements

*  For off shore LNG applications (FPSO — Floating Production Storage Offloading)

Hoegh LNG FPSO

Gas metering station in Jordania LNG allocation metering skid in Qatar LNG Floating Production Storage Offloading

11 HAT e R o b AR R g

Ultrasonic flow meter
*  Very small pressure drop
*  Minimum diameter required for accurate measurements
* Available in large diameters up to 40”
*  Volume measurement — still requiring density measurement

* Sensitive to flow profile (multi-beam USM can partly correct for flow disturbancies)

Coriolis mass flow meter
*  Pressure drop significant when used at Qmax (so don’t use at Qmax!)
* Very accurate also for small flows and diameters
*  Practical upper limit: about 10” (need to use flow meters in parallel)
* Direct mass measurement — no need to measure density
* Not very sensitive to flow profile

12 EEF MK U E

j={ii

T2 RAREEEEL
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Flowrate

Liquid nitrogen flow
calibration capabilities

(5-45 m*/h) NIST

LNG terminal
application

(4,000-10,000 m?/h)

Water flow calibration
capabilities

extrapolation

~

Small scale LNG
application

(10-300 m3/h)

>
Temperature
13 BAERARS R EEHHE AL E 2 58 E#iE

~[-

Large scale LNG, main driver:
energy security. Targets:
Reference values up to reduced measurement
1000 m*/h uncertainty uncertainty, transparency,
simpler processes

Refeuncevamsup(o =

200 m*/h uncertainty
0.15% (LNG 2b)
Primary reference Small and mid scale LNG and LBG, main driver
values up to 25 energy transition. Targets: certified dispensing
m'/h uncertainty systems, reduced measurement uncertainty
0.1% (LNG 2a)
Primary reference
values up to 25 m*/h WP1: Cesame, CMI, Force,
uncertainty ~0.2% IMS, JV, Shell, SP, VSL,
(LNG 1)
— — — —  Feasibility, design, business case
Realization facility
2012 2014 2016 2018 2020 2022 2024
el 14 EMRP $HER LKA RET BT S Ee s E]
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/for LNG Roadmap|

TRIGGERS Small scale LNG- Large scale LNG -
s LNG as transport fuel Production and regasification plants
Traceable LNG custody Clear uncertainty Uncertainty reduction by
TARGETS transfer measurements budgets factor two
D\
[ Harmonized Methane number |
A\
Primary Density Improved density correlations /
standard Improved Equations of State
LNG Compositi LNG Composition i
evaluation state-of- callbration systems ey | Calibration
the-art Facility
Ship tank volume Mid-scale volume
measurements flow standard
uncertainty evaluation 7 / La'g'ialc -
standards
Primary mass flow standard Mid-scale mass flow standar
2009 2011 2013 N 205~ 2007

15 EMRP gt EIRIERARETE

Partly undefined
direction of flow
during switch over &

Supplying ta

Primary standard

Uncertainty sources

Flow meter to be calibrated

Dutch
Metrology
Institute

Reference for
calibrations

Fixed connection
causing non-
constant forces on
scale

Uncertainty in mass
collected between
MUT and Reference

16 VSL RAERIAR B M M S B~ E
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First phase:
1) tubing with higher flexibility
2) neutralizing horizontal forces

3) Vertical displacement
compensator

17 BRAERARFESIELE RN AR Z I B EE

18 VSL Z/RAE RN RIR IR BN AR B
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TWO WORKSHOPS JOIN FORCES

L ;q Metrology
A | for LNG

METROLOGY Workshop 2017

EUROPEAN

B FLOW MEASUREMENT
~ WORKSHOP 2017

AGENDA

4 - 7 APRIL 2017
NOORDWIJK, THE NETHERLANDS
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Day 1 | TUESDAY 4 APRIL 2017

LNG FOR METROLOGY WORKSHOP

© 07:.00-09:00 Breakfast & Registration - sponsored by SICK, ABB & NMI

(3 09:00-09:10  Welcome - Joost Groen (VSL)
(? 09:10-09:30  Opening - Nellie Schipper (VSL) and Jeremiah Gage (CEESI)
(3 09:30-10:15  Keynote Lecture - "Setting the standard’ - Cees Dikker (Shell)

© 10:15-10:45 Coffee break - sponsored by KROHNE, Mustang Sampling & Endress+Hauser

(D 10:45-11:10  Metrology for LNG - Gerard Nieuwenkamp (VSL)
(D 11:10-11:35  Anew method for energy determination for LNG - Terry Williams (Orbital Gas Systems)
(D 11:35-12:00 Advanced techniques in LNG sampling - Kevin Warner (Mustang Sampling)

© 1200-13:00 Lunch-sponsored by OGM and CEESI

{9 13:00-13:25 LNGaccording to IS0, OIML R117 and MID - Marc Schmidt (NMi Certin)

(> 13:25-13:50 Dynamic measurement of Liquefied natural gas - Pico Brand en Frank Grunert (Krohne)

@ 13:50 - 1415 Long term stability of coriolls flowmeters In cryogenic fluids - Kyle Kergen, Paul Ceglia
; d and Alfred Rieder (Endress & Hauser)

@ 1415-14.40 Using coriolis meters on LNG trucks - Anders Andersson (Fagerberg)

@ 14:40 - 15:06 Reducing re-calibrations is justified by a density analysis on LNG for Micro Motion corlolis
: x meters - Aart Pruysen (Emerson)

© 1505-15:35 Coffee Break - sponsored by Honeywell and NMi

@ 15165-10:00 Visit to the new LNG calibration facility in Rotterdam

LﬁG Metrology for LNG
verroLosy Workshop 2017

-22-



Day 2 | WEDNESDAY 5 APRIL 2017

JOINT PROGRAM: LNG WORKSHOP AND EFMWS

07:00 - 09:00 Breakfast & Registration - sponsored by OGM, Yokogawa, Endress+Hauser & Flexim

7 09:00-09:15  Welcome and Opening - Joost Groen (VSL)

3 09:15 - 09:40 LNG measurement for small scale applications: static vs. dynamic systems - Susana Sanz,
’ 3 Concepcién Rabinal and Francisco Javier Lezaun (Enagas)

7 09:40 - 10:05 Experience from LNG flow tests for ship-to-ship transfer and bunkering - Jesper van der
X 4 Putte (TNO), Bas van den Beemt (HSH) and Ralph Kwaaitaal (Flexim)

7 10:05 - 10:30 ;;::;n(vgla;yg;zng;\ of NIM's LNG flowrate primary standard - Lian Zhang, Tao Meng and Chl ;

10:30 - 11:00 Coffee Break - sponsored by Emerson, GE and ABB
D 11:00-11:25  The NIST/CEESI LNG calibration facility - Tomas Kegel (CEESI)
2 11:25-11:50  The VSLLNG research and calibration facility - Mijndert van der Beek (VSL)

12:00 - 13:00  Lunch - sponsored by KROHNE and Emerson

2 13:30 - 13:25 Thermodynamic properties of liquefied natural gases - Monika Thol, Rafael Lentner, Christo-
g i pher Tietz, Reiner Kleinrahm, Roland Span and Markus Richter (Ruhr-Universitat Bochum)

3 13:25 - 13:50 Miniaturized gas composition sensor for natural gas and biegas - Arjen Boersma and Huib
’ y Blokland (TNO)

3 13:50 - 1415 Real-time monitoring of natural gas, field test performed at Liander Amsterdam - Joost
£ i Lotters (Bronkhorst)

AR - TR Keynote lecture "Next level of standards needed In the food Industry” - Karel Horn
3 14:15 - 15:00 (FrieslandCampina)

15:00 - 15:30  Coffee Break - sponsored by Honeywell and NMi

15:00 - 18:00  Exhibitor Time

EUROPEAN

o FLOW MEASUREMENT
Li"il G Metrology ; WORKSHOP 2017
T for LNG f
METROLOGY Workshop 2017
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Day 3 | THURSDAY 6 APRIL 2017

EUROPEAN FLOW MEASUREMENT WORKSHOP

© 07.00-09:00 Breakfast - sponsored by Emerson, GE and Mustang Sampling

.00 - Na- Metrological life cycle management theory and practice - Rene Stoelinga (Sabic) and Wim
© 09:00 - 09:25 Volmer (NMi Certin)

(3 09:25 - 09:50 Is further cost reduction in callbration and recalibration of gas meters achievable and
i * advisable - Henk Riezebos and Ronald ten Cate (DNV-GL)

@ 09:50-10:15 Cost saving metering station maintenance for allocation systems - Ranveig Nygaard Bjerk,
: 3 Astrid Marie Skalvik and Armin Pobltzer (Christian Michelsen Research)

© 10:15-1045 Coffee Break - sponsored by OGM, ROSEN and Yokogawa

O 10:45-11:10 Finding an optimal solution in the combination of inline and clamp-on ultrasonic
‘ * flowmeters - Dick Laan (Krohne)

@ 11:10-11:35 A review of sonic nozzle operation, uses of sonic nozzles in the metering industry - Blaine
: g Sawchuk (Canada Pipeline Accessories)

@ 11:35 - 12:00 Type approval testing of a low power fully Intrinsically safe four-path ultrasonic flowmeter
: 3 - Arjan Stehouwer and Saul Jacobson (Transus Instruments)

© 12:00-13.00 Lunch - sponsored by SICK and CEESI

Af 19 Development of balance system on crude oil pipelines in Czech Republic - Miloslay Poustka
@ 13:30-13:25 (Mero CR)

& 13:25-13:50 The importance of calibrating at service conditions; temperature, pressure, viscosity and
’ ¥ Reynolds number effects - Chris Mills (NEL)

@ 13:50 - 14:15 Making the most of on-site work by starting with a proper paper review: a practical
e : water-in-crude case - Erik Smits (VSL)

3 14:15 - 14:40 The Use of Liquid USMs in the Transition and Laminar Flow Region - Measurement of High
: 2 Viscosity Oils - Terry Cousins (CEESI)

© 1440-1510 Coffee Break - sponsored by Emerson and KROHNE

& 1510-15:35 Verification, diagnostics and audit trailing of ultrasonic gas measurement systems
i i = Jan Drenthen (JD Measurement Solutions)

O 15:35 - 16:00 Systematic comparison of flow patterns downstream from a double-bend out of plane and
. . the novel asymmetric swirl disturbance generator - Denis Hinz and Marlo Turiso (Kamstrup)

@ 16:00 - 16:25 Additional benefits clamp-on ultrasonic flowmeters can add to operation processes and
3 . safety - Eike Schwede and Ingrid Panicke (Flexim)

@ 16:25 - 16:50 A new approach of mass flow rate measurement of particle-gas flow using of vortex flowmet
E g = H. Farahzadl, S.H. Hashemabadi and M. Shirvani (Iran University of Science and Technology)

© 1700 -19:00 Cocktail Party - sponsored by Canada Pipeline Accessories

© 19:00 -22:00 Workshop Dinner
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1% 09:00 - 09:25

[ 09:25 - 09:50

2 09:50 - 10:15

10:15 - 10:45
10:45-11:10
2 11:10-11:35
D 11:35-12:00
# 12:00 - 12:25

) 12:25-12:50

EUROPEAN FLOW MEASUREMENT WORKSHOP

Day 4 | FRIDAY 7 APRIL 2017

Venturl vs. ultrasonic meter comparisons - the heretical unauthorized version
- Gary Fish (Solartron) g

Experiences with the permanent series connection of USM In German gas market - Claus
Girschik, Toralf Dietz, J6rg Wenzel and Daniel Heinig (SICK)

Technology qualification (TQ) of dual configuration ultrasonic flowmeter with combined direct
and reflective paths — Henk Riezebos (DNV-GL) and Jacob Freeke (Emerson)

Coffee break - sponsored by SICK and Flexim

32 beam ultrasonic flow meter tests at CEESI liquid hydrocarbon flow calibration facility -
Julien Porré (Oil & Gas Measurement) and Terry Cousins (CEESI)

Ligquid USM path configuration: chasing the unicorn - Tom Ballard (GE)

Testing ISO/TR 11583 outside Its range of applicability: areas for possible Improvement -
Michael Reader-Harris, Emmelyn Graham and Claire Forsyth (NEL)

Modeling of wet gas flow In horizontal and vertical upward venturi meters to predict the
differential pressure - Hans van Maanen (Hint Global) and Rick de Leeuw (Shell)

My life in measurement ~ Terry Cousins (CEESI)
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HOS TED BY.
VSL & CEESI
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FLOW MEASUREMENT

WORCSHOP 2077

List of registrations

Snapshot of Friday March 31s1, 12:00

Registrations made after this date and time are not inchuded in this list
Note that the definitive list of attendees will be sent to all attendees after the Workshops

Mr./Ms. First name Last name
Mr. Jose Manuel Abascal
Mr. Willian Abe

M. Jesus Aguilera
Mr. Masashi Akao

Mr. Anders Andersson
Mr. Gary Astle

Mrs. Annarita Baldan

Mr Thomas Ballard

Mr. Mark Ballico

Mr Martin Basil

Mr. Andreas Benkert

Mr Jos Bergervoet
Mr. Erik Beumer

Mr Jan Inge Bjerkely
Ms. Ranveig Nygaard Bjerk

Mr Huib Blokland
Mr. Arjen Boersma
Mr Ekaterina Bolshakova
Mr. Rien Bosma

Mr. Thierry Bottequin
Mr. Gerard Bottino
Mrs Lisa Bowers
Mr. Pico Brand

Mr Eric Bras

Mrs. llona Brui

Ms Flona Butters

Mr Ofiver Boker

Mr Mike Carter

Mr. Roberto Cerrato

Mr YiTe Chou

Mr Gaeél Chupin

Mr. Barrington Clark

Mr Laurent Cordier

Mr Terry Cousins
Mr. Curtis Cowell
Mrs Manion de Niet

Mr Hilko den Hollander
Mr Cees Dikker

Ms Natalja Divjak - Lazovié
Mr Aleksei Domostroev
M Hubbard Donald

Mr. Erwin Doorenspleet
Ny Jan Drenthen
Mr Frode Endresen
Mt Mehrdad Esfandian
Mr, Gary Fish

Mr. Serge Flohe

Nr Vincent Fokkema
Mr Jacob Freeke

Mr Frank Frenzel
(UR Sebaslivn Froy

Mr. Jeremiah Gage

Country

Spain

Brazil

Switzerland

Japan

Sweden

United States of America
Netherlands

United States of America
Australia

United Kingdom
Germany

Netherlands

Netherlands

Norway

Norway

Netherlands

Netherlands

Netherlands

Netherlands

Belgium

France

United States of America
Netherlands

Germany

Netherfands

United Kingdom

Sweden

United States of America
Spain

Taiwan

Norway

Svaitzerland

Belgium

United States of America
Canada

Netheriands

Netherlands

Nethedands

Serbia

Russian Federation
United States of America
Swilzerland

Netherlands

Norway

United Kingdom

United Kingdom

Belgium

Netherlands

Netherlands

Germany

Swilzerland

United States of America

Company

GAS NATURAL FENOSA ENGINEERING
Incontrol Lida

Endress+Hauser Flowtec AG

OSAKA GAS CO.LTD

Gustaf Fagerberg AB

Faure Herman Meter

VSL

GE Digital Solutions

National Measurement Institute of Australia
SOLV Limited

Diehl Metering GmbH

Elster-Instromet B.V, Part of Honeywell
NMi Certin B.V.

Emerson Norway

Christian Michelsen Research

TNO

TNO

IMS Idustries

Emerson Process Management Lid
RISE

WEST

Gas Natural SDG.S A

CPC Corporation, Tawan
Justervesenet

Endress+Hauser Instruments International AG
Fluxys Belgium

CEESI

Canada Pipeline Accessories

VSL

KROHNE

Shell

NIS AD Novi Sad

VNIIM n. D.1. Mendeleev

Cameron, a Schiumberger company
Endress+Hauser Flowlec AG

JD Measurement Solutions
KROHNE Norway AS

Uniper Technologies

Solartron I1SA

SICK NV

VSL

Emerson

ABB

Endress+) lauser MNowtec

CEESI
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art
Jonst
Yuri
hikhail
Adesl
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olker
Arend
Jens
Herman
Johannes
Kare|
Thomas
.
Thomas
Eveline
Craig
Woong
Anders
Thomas
Fyle
Oswin
Johan Bunda
Anton
Yvonne
Sergey
Henk
Ching-Yi
Tom

llya
Ralph
Simona
Jason
Tommy
HAarl
Fabien
Julie
Jirko
Ceyvind
Francisco Javier
Fabrice
Tobias
Joost
Petar
Wes
Gen
Ry
Jim

Rick
Jose Manuel
Frank
Graham
Christopher
Daria
lidar
Jan-Christian
Teiguya
Gerard
Hang
Martin
Simeon
Javier
Anfinn
Roger
Nikola

Gerritss
Girschilk
Giuliana Albo
Gloudemans
Groen
Guravich
Gurevich
Hassan
Heinks
Herrmann
Herwijn
Hilpert
Hofsteds
Hopsier
Harn

Harst
Hutternan
Jacobsen
Janse
Johnston
Kang
Karsson
Kegel
Kargen
Kerkhof
Kondrup
Konopelko
Kolts
Kruchkow
Fasiper

Kuo
Fuperij
Fuzmin
Kwaaitaal
Lago
Laidlaw
Lambin
Lans

Le Corre
Ledy
Lehmann
Leknes
Lezaun
Linares
Lingmer
Lotiers
Lucas
Maru
Matsuno
Maury
Mocrorie
Mekking
Menéndez
Micheds
Millar

Mills
Mudrachanko
Mullayanoy
Illlar-Rieck
Makano
Mieuwenkamp
Moorlander
Movak
Oy
Pardinas
Paulsen
Pedersen
Pelavic

Metherands
Garmany

Italy
MNetherands
Netherands
Canada

United Kingdom
Nelhesands
Metherdands
GGarmany
Metherdands
Germany
Metherdands
Metherdands
Metherands
Germany
Denmark
Denmark
Metherands
Linited Kingdom
Korea, Republic Of
Sweden

United States of Amarica

Switzerland
Metherlands
Denmark
Russian Faderation
United Kingdom
United Kingdom
Metherlands
Taiwan
Metherlands
United Kingdom
Metherlands

Haty

United Kingdom
Metherlands
Metherands
France

France
Germany
Morway

Spain

United Kingdom
Switzerdand
Metherdands
Netherands
United Kingdom
Japan

Franca
Swilzerland
MNetherdands
Spain

Germany
Unniitesd Kingdom
Linited Kingdom
Russian Fedaration
Russian Federation
Garmany

Japan
Metherlands
Metherlands
United Kingdom
France

Spain

MNorway
Monway
Metharlands

GE

SICK Engineering GmbH

inrim

SICK AG

V5L

Research in Flows Inc.

il & Gas Holdings

KROHME Lirnited

ROSEN Group

SICK Enginesring GrmbH

Kiwa Technology

Flexible Indusiriemesstechnik GmbH
KROHKE Oil &Gas

ROSEN Group

Royal FrieslandCampina

SICK Engineering GmbH

Force technobogy

Force Technology

Everlubion

CBE Measurement Engineering Lid
KRISS

5P Technical Resaarch Instiute of Sweden
CEESI

Endress + Hauser

WEL

FORCE Technology

VI

Petrofac

EMHA

Nederlandse Aardolie Maatschappij
Industrial Technology Research Instiute
WIB

Ol & Gas Measuremen Limited
FLEXIM Instruments Benalux
IMRIM

Emarson

COW Benelus BV,

J60°KAS BY

Faure Herman

CRYOSTAR SAS

SICK Engineering GmbH
Gassco AS

EMAGAS 5.4,

Metering & Technology (M&T.)
Endress+Hauser Instruments International AG
Bronkharst High-Tech BV

WEL

0il & Gas Measurement Limited
Yokogawa Electric Corporation
CESAME Exadebit
Endress+Hauser Flowtec AG
Emerson Process Management
GAS NATURAL SDG, S.A.
SICK AG

SGS

TUW NEL

“Tramsneft Matrology” JSC

JSC "Transneft - Metrology™
Marine Service GmbH
Yokogawa

WEL

Honeywell

Homenpwell

CRYOSTAR SAS

Enagas 5.4,

Gassco AS

Gasnor

Wl
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Wim
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Huga
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Peruzzi
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Patiar

Plali

Popov
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Rampazzo
Rasmussen
Reader-Harris
Reeimeyer
Regales
Remie
Romeo

Roos
Roslonek
Safonova
Sanz
Sawehuk
Sawchuk
Sawechuk
Schipper
Schmidl
Schoofs
Sehraa
Schumann
Sehwanekamp
Schwede
Seedger
Shaw

Shem

Sims

Skalvik
Sluse

Smits

Sneek
Solheim
Stehowser
Steven
Stoelinga
Stojanovid
Stolt
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Takamoto
Tanigawa
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Thol

Torsten
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Wig

Visser
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Vorobyev
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Vulowic

Wagnar

Spain

Germany
Nethedands
Netherands
Nethedands
Germany
Russian Federation
United Kingdom
Czach Republic
Netherands
Italy

Drenmairk
United Kingdom
Netherands
Spain
Netherlands
Garmany
Metherlands
Methedands
Russian Federation
Spain

Canada
Canada
Canada
Metherlands
Metherlands
Metherlands
Metherlands
Garmany
Germany
Germany
Metherlands
Taiwan
Metherlands

United States of America

Morway

Czech Republic
Metherlands
Metherlands

Morway
Metherlands

United States of America

Metherlands
Serbla
Sweden
Morway
Japan
Japan
hetherands
United Kingdam
Germnany
Garmany
Metherands
Metherlands
Metherands
MNetherdands
Methertands
Netherands
MNethedands
Netherlands
MNetherdands
Metherlands
Metherlands
Metherlands
Russian Fedaradion
Metherlands
France
(Gesmany

GAS NATURAL FENOSA
Honeywell

VEL

PeMeCo

WEL

Diehl Metering GmbH

VNI

Jil and Gas Measurerment Limited
MERC CR. as.

Emerson

MeteRSits.r.

FORCE Technology

T NEL

ROSEN Group

Cetll Dispensing Technology, S.L
Pitpaint Clean Fusls

Rola Yokogawa

Emerson Atomation Solufions
Palish il and Gas Company

IMS

EMAGAS 5.4,

Canada Pipeline Accessories
Canada Pipeline Accessonies
Canada Pipeline Accessories Co Lid
WEL

Wi Cerin

GE Sensing Netherlands
IE07KAS BV
Physikalisch-Technische Bundesansial
Flexible Indusiriemesstechnik GmbH
Flexirm GmkH

ROSEM Group

Center for Measurement Standards/I TR
Aramco Overseas

Flowr Systems

Chiristian Michelsen Research AS
Czech Metrology Instilul

V5L

Exxonbobil

Skangas

Transus Instrurments By

CEESI

SABIC

MIS AD Mowi Sad

RISE

KROHME Morway AS

Tokyokeiso

MEEE

‘Yokogawa Europe

Honeywell

Ruhr-Universit4t Bochum, Thermodynarmics

Flow Instruments
MM Certin by

WEL

WEL

WSL

ki Certin
EuroLoop

Hint Europe B,
Gate terminal BV
KROHNE

WSL

ASaP

N Cerlin BV
Transnefl R&D;, LLC
WEL

GRTgaz

Fliows Instruments & Engineering GmbH
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