Energy Institute

25" International North Sea Flow
Measurement Workshop
2007

October 16 — 18, 2007
Oslo, Norway

Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571
www.proceedings.com

ISBN: 978-1-60423-872-3

Some format issues inherent in the e-media version may also appear in this print version.


http://www.proceedings.com/




Energy Institute

25" International North Sea Flow Measurement Workshop
2007

TABLE OF CONTENTS

FLUID QUALITY

The Importance of Discerning the Impact of New Measurement Technology..................

David J. Fish, Senior Vice President, Welker Engineering Company, USA

A Method for Remote In-Line Calibration of Water in Oil Meters.........ccoevvveeieiiiiveeeeeennn.

Dag A. Flglo, StatoilHydro, Norway

Traceable Calibration of Liquid DensSitOMEeters ..........ueeiiiiiiiiiiiiiiieee e

Norman F Glen - TUV NEL Ltd and Douglas Griffin — DTI, UK

MULTIPHASE MEASUREMENT

Tomography Powered Multiphase- and We Gas Flow Meter, Providing Fiscal

ACCUTBCY ittt

Arnstein Wee, MpM, Norway; Hans Berentsen, Vidar Rune Midttveit and Hakon Mostue,
StatoilHydro; Hans Olav Hide, MpM, Norway

Calibration and Verifi cation of Multiphase Meters for Allocation Metering of the

L [0 I =Y o

Knut Skardalsmo and Erik Aabro, StatoilHydro, Norway

Fluid Composition Analysis by Multiple Gamma-ray Beam and Modality

Y TSFe Y T =T a1 o L TP RPPTRNt

Geir Anton Johansen, University of Bergen; Stein-Arild Tjugum Roxar Flow Measurement,
Norway

6 Wet Gas Measurement Using Sonar-based Flow Meters and Piping Pressure

IO TE S 1Yo [T=] 0} £

Daniel Gysling, CiDRA Corporation; Nicolas Morlino, BP, USA; Douglas Loose, CiDRA
Corp, UK

A Prototype Wet-Gas and Multiphase FIOW Meter..........cccviiiiiiiiiiiiiieee e

Espen S. Johansen,, Weatherford/eP Solutions, USA; Andrew R. W. Hall, BP Exploration,
UK.; O. Haldun Unalmis,Weatherford/eP Solutions, USA.

A Discussion on Wet Gas Flow Parameter Defi NitiONS .......oovveeeiiiieee e

Andrew Hall, BP; Douglas Griffin, Petroleum Inspectorate, DTI; Richard Steven, Colorado
Engineering Experiment Station, Inc.

Wet Gas Performance of Differential Pressure FIOW Meters ........oocueeieiiviiieieiie e

Russell Evans, Stephen Ifft, Emerson Process Management, Rosemount Division; David
Hodges, TUV NEL Ltd.

GAS MEASUREMENT

V-CONE WELE GAS ML uu ittt e e e s e e et e e e b e e st e e et e et e sanesenns

Richard Steven, Colorado Engineering Experiment, USA



Pressure and Temperature Effects for Ormen Lange Ultrasonic Gas Flow Meters................. 181
Per Lunde and Kjell-Eivind Frgysa, Christian Michelsen Research AS, Norway; Trond
Folkestad, Norsk Hydro ASA, Bergen, Norway

Impact of Regulator Noise on Ultrasonic Flow Meters in Natural Gas........cccccccoevvevvvieeneeenennns 206
Adriz Krajcin, Martin Uhrig, E.ON Ruhrgas AG; Toralf Dietz, Volker Herrmann, SICK
MAIHAK GmbH

Euroloop: Metrological Concepts for Efficient Calibrations and Primary
Realization of Accurate Reference Values in FIOW..........cveiiiiiiiiiiii e 225
Mijndert van der Beek, NMi Van Swinden Laboratory B.V.

Uncertainty Modelling for Instruments Systems and Plants - An essential Guide
10 OPtiMISING PeIfOIMANCE ... . i e e e e e e e e s e sanb e e e e e e e e e e e aanes 249
Justin Walter, METCO Services Limited

HEAVY OIL MEASUREMENT

Erosion in a Venturi Meter with Laminar and Turbulent FIOW ... 274
Steven J. Svedeman and Robert A. Hart, Southwest Research Institute; Gordon J. Stobie,
ConocoPhillips

Experience with Ultrasonic Meters on High Viscosity Oil ... 295
@yvind Nesse, StatoilHydro ASA, Norway

A New Approach to MPFM Performance Assessment in Heavy Oil .......ccccccovviiiiiieeniecciccnnnee, 311
Martin Basil, SOLV Limit, UK; Gordon Stobie, ConocoPhillips; Richard Sharp, Scandpower
Petroleum Technology, USA

LNG MEASUREMENT

18 LNG Allocation Metering Using 8-Path UlItrasonic MEters ......cccccccviviiiieeiieeeiiiriiiiieeeeeee e 327
Gregor Brown, Terry Cousins and Don Augenstein, Caldon Ultrasonics, Cameron
Measurement Systems, UK

An Ultrasonic Flowmeter for Custody Transfer Measurement of LNG: A Challenge
for Design and CaliDration .........cooiiiiioii e 350
Jankees Hogendoorn and André Boer, Krohne-Altometer, The Netherlands

Hammerfest LNG Plant — Fiscal metering system (ADSTract).......cccooeiiiiiiiiieiiiieiiiiiiieeeeeee e 366
Erik Forgaard Andreasse, StatoilHydro, Norway

ENVIRONMENTAL MEASUREMENT ISSUES

Flare Metering with Optics— From Blue-Sky Technology to the Real World ...........cccccceeeenis 367
Chip Letton, Letton Group, USA; Gordon Stobie, ConocoPhillips, UK; Ivan Melnyk, Photon
Control, Canada; Jody Parker, ConocoPhillips, Canada

Uncertainty Analysis of Emissions from the Statoil Mongstad Oil Refinery

(Y 0153 = Lo ) 386
Kjell-Eivind Frgysa, CMR, Norway; Anne Lise Hopland Vagenes, Bernhard Sgrli and Helge
Jargenvik, StatoiHydro, Norway

Measurement of Produced Water Discharges — Regulatory Requirements and
100 = B Lo =23 PPNt 401
Alick MacGillvray, Ming Yang, Richard Paton, TUV NEL, UK



POSTERS/ALTERNATES

The Relevance of Two Different Path Layouts for Diagnostic Purposes in One

0] = 1o ] L og 1Y, (=] (=] TN
Toralf Dietz, Volker Herrmann, John Lansing, SICK MAIHAK GmbH, Germany

Test of a 1-Inch Roxar Watercut Meter on Light Condensate with Very Low Water

(70 ] o1 (=] o | S PSSP UUPPP PP
Georg Johnsen and Rune Martinussen, Roxar, Norway

Author Index





