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This presentation is provided for information purposes only. It should not be used or considered as an offer to sell or a solicitation of an offer to buy any securities.

Any opinions expressed are subject to change without prior notice. Although all reasonable care has been taken to ensure that the information hereinis not misleading,
Roxar ASA makes no representation or warranty expressed or implied as to its accuracy or completeness. Neither Roxar ASA, its employees, nor any other person
connected with it, accepts any liability whatsoever for any direct or consequential loss of any kind arising out of the use or reliance on the information in this presentation.
This presentation is prepared for general circulation and general information.
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Historikk

B Teknologiutvikling siden 1984
B Fluenta/ MFI - Roxar (2001)
B 1. generasjon
B MFI topside (1994 — 2001)
B MFI subsea (1995 — 2001)
B 2. generasjon
B MPFM 1900VI (1995 -)
B MPFM SRC subsea (2002 )
B Vatgass maler (2002 )
B 3. generasjon

B MPFM 2600 based on Zector
Technology (2009 )
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Internasjonal erfaringsbase

Antall malere i drift: ca 900

Antall malere solgt: 1 200 ?L'E 2
Flerfase: 970  EN
Vatgass 230
Subsea: 400
Topside: 800

72 operatarer i 55 land
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Flerfase maling — Ulike behov og lgsnhinger
i MPFM 2600 non-
Topside Meters no-gamma — i G o

RFM WaterCutMeter

&=

95 - 100%
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0-99% 95-100%

! EI i B

Subsea Meters

RFM WetGas

SRC MPFM 1900 VI
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Flerfase og vatgass applikasjoner

H MPFM 2600 H WGM
0 —99% GVF 90 -100% GVF
Maler olje / gass / vann Maler kondensat /_gasé / vann
Maleusikkerhet: Maleusikkerhetty .
Vaeske : + 4% rel Hydrokarbon masse =+ 5%
WLR: + 3% abs WVF 1 £0,1 - 0.2 % abs.
Gass: + 8% rel WVF falsomhet:.<0,005 % abs.
Anvendelse: Anvendelse:
Brenntesting, allokering Flow assurance

produksjonsoptimalisering
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Malekonsept - flerfase

B Impedans
— Kapasitans (0 — 60% WLR)
— Konduktans (60 — 100% WLR)
B Tetthet
— Densitometer, single energi Cs137
— Alternativ: Non-gamma software
B "Dual velocity”
— Kryss—Kkorrelasjon — hastighet til fri gass
— Venturi - veeskehastighet

Ve =V,
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Malekonsept - Vatgass

B Mikrobglge

— Resonant cavity

— Hoy sensitivitet for vann
B V-cone DP
B Samme prinsipp som WCM

Coaxial
<«
/m|crowave probes

< Flow

< E—
<
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Malengyaktighet — i praksis

Sammendrag av 32 bevitnede tester
MPFM 1900V e |
- Storrelser: 2, 3,4 6, 8 | e R |

Operating range

« WLR: 0-98% o """"" T
- GVF: 0-100% e S e A
+ Trykk 3-95 barg R e
« 455 test punkter _____ i Mt S C e

4 testanlegg
- CMR, Roxar, K-lab, NEL

« Tidsrom: 2003-2008

0,00 5,00 10,00 15,00 20,00 25,00 30,00 35,00
Superficial Gas Velocity(m/sec.)
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MAXIMUM RESERVOIR PERFORMAMNCE

Roxar Multiphase Meter Topside flow tests

Relative |

d volume flow rate performance

iqui

Liquid Flowrate of MPFM vs Loop

Liquid
— —— — +/-5% (for indication only)
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MAXIMUM RESERVOIR PERFORMAMNCE

Roxar Multiphase Meter Topside flow tests
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MAXIMUM RESERVOIR PERFORMAMNCE

WLR (Watercut) of MPFM vs. Loop

Roxar Multiphase Meter Topside flow tests
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MAXIMUM RESERVOIR PERFORMAMNCE

Roxar Multiphase Meter Topside flow tests
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MAXIMUM RESERVOIR PERFORMANCE

Roxar Multiphase meter -Topside flow tests

Relative gas volume flow rate performance

Gas Flowrate of MPFM vs loop

Gas

800

700 + - {————+/-10% (for indication only)
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MAXIMUM RESERVOIR PERFORMAMNCE

Roxar Multiphase Meter Topside flow tests
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Roxar Multiphase meter -Topside flow tests

B STATISTIKK
90% of the test | 95% of the test
points points
Gas rel % +/- 8,4% +/- 10%
Liquid rel % +/- 4,5% +/- 5,5%
WLR abs % +/- 2,9% +/- 3,6%

Inkluderer usikkerhet i referanse-malinger
* | hovedsak GVF > 70%
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Problem: Onsker bedre ngyaktighet
Loasning: Neerveggs impedans malinger

B Nyit elektrode design
H DP 26
B Tillater neerveggs malinger
B Mange ulike konfigurasjoner mulig
B Voxel-basert signalprosesserring
M Tilgjengelig pa MPFM 2600
B Impedans malinger
— Kapasitans
— Konduktvitet
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Problem: Usikkerhet i dimensjonering

Losning: Utskiftbar venturi

B Insert-venturi
B Felt-utskiftbar
B Enkelt & endre beta-faktor

B Forbedret ngyaktighet pa DP
B 4 P-tappinger
B Ringkammer

B Kompakt DP maling
B Integrert isolasjonsventil
B Direkte montert DP transn
B Selv-drenerende
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Anbefalinger til operatorselskap / brukere

1. Velg leverandor
B Erfaring
B Teknologi og produktkvalitet
B Oppfalging
2. Fremskaff best mulig dimensjoneringsdata
B Rett dimensjonert maler gir best ytelse
3. Opplaering og trening av personell
B Engineering selskap
B Commissioning team
B Driftspersonell
4. Oppfalging
B Prosjekifase
Driftsfase
Regelmessig vedlikehold
Data validering
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MAXIMUM RESERVOIR PERFORMANCE

Sporsmal...
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