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BOCT{BINCIONIb30BAHMMIMHOTO(a3HBIX
namepuTenenMIKnoYeBbIelnpo6aeMbIN
KOTOPBIEJOHWNOMOT Al T{NELIATH

The Growith off Multiphase) Meters;
andl the, ey Challenges They Ate)

Addressing

BuHceHT Bber,
EmepcoH YnpasneHve [Npoueccamm

CoBpemMeHHbIi PbIHOK MHOrothasHbIX U3MepuTenen
Bes BCSKOro COMHeHNs, pbIHOK MHOrOasHbIX
n3mepuTenen B HepTerazoBOM CEKTOPE MPOOOHKAET
pacTu.

Hanpumep, Oyrnac Becteya (Douglas Westwood)
nonaraeT, YTO OKOJO ThICAYM MOABOAHBIX MHOFO(Aa3HbIX
n3mepuTenen 6yoyT BBEAEHbI B SKCyaTaumio K

2015 roay, a Takxe 60MbLLOE KOMNMYECTBO KOMMAHNI
NpPOJOJSKAET NHTEHCUBHBI BBOA, B 3KCMUTyaTaumio

Kak MogBOAHBIX, TaK U MOBEPXHOCTHBIX MHOrOo(asHbIX
nameputenen. Npmumepsl BKNKOHAKT KOMMaHMIO
MNeTpobpas (Petrobras), koTopas 3asBuna, 4YTo
HamepeHa MCMob30BaTb MHOrodasHble 3MepUTENn
Ha KaxKOoW NoABOAHOM CKBaXKMHE W KoMnaHuto CtaTounn
(Statoil), Ha4aBLLYyKO 0HOM 13 MEPBbLIX UCMOL30BaTb
OaHHYIO TEXHOJOMMIO 1 B HACTOSILLIEE BPEMS
aKcnyatmpyeT cBbllwe 150 MHOroasHbIX Y MOKPbIX
rasoBbIX M3MepuTenen.

Ha cerogHs MHoroasHble U3MepuTenu ABAATCA
KPUTUNYECKNUM KOMMOHEHTOM, 06yCnaBnmBatoLLIMM pocT
KOMMaHWU 1 paspaboTKy UX MECTOPOXOEHWNA.

OHW MOTYT UCMNOJIb30BaTLCHA KaK A1 MOHUTOPUHIa
NPON3BOACTBA, Tak U 4719 NPOBHON aKcnyaTauum
OTAESbHbIX CKBaXKWH, a TakXKe AN NNaHnpoBaHns
0T60PA 1N MOHUTOPUHIa MPOAYKTUBHbLIX NNacToB. OHY
TaK e B COCTOAHUN NPefoCcTaBUTb KPUTUYECKYHO
NHMDOPMALINIO O XapakKTEePUCTUKAX CKBaXWHbI,
HanpuMep, 0 BOAOHACHILLEHUN 1 cOoMKax,

NpopbIBax rasda, XapakTepUCTUK NMPOHNLAEMOCTH U
pacnblBaHNns.
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Vincent Vieugue,
Emerson Process Management

The Multiphase Meter Market Today
There is no doubt that the market for multiphase meters
within the oil and gas industry is continuing to grow.

Douglas Westwood, for example, predicts that there
will be one thousand additional subsea multiphase
meters deployed by 2015 and many operators are
continuing the rapid deployment of such meters — both
subsea and topside. Examples include Petrobras, who
have indicated that they would like to see a multiphase
meter on each of their subsea wells and trees; and
Statoil, one of the first users of the technology, which
today has more than 150 multiphase and wet gas
meters in operation.

Multiphase meters are today a vital component of
operators’ development and field production plans.
They can be used for production monitoring, individual
well testing, production allocation and reservoir
monitoring and they provide the operator with critical
information on a well’s capabilities — information such
as water saturation and break through, gas coning,
permeability and flow characteristics.

Yet, there is plenty more room for growth. According
to Rystad Energy Global, just 12% of global oil & gas
production is currently facilitated by multiphase meters.

From 1st to 3rd Generation

In order to understand the current adoption of
multiphase meters and their future potential, it is
necessary to examine how they have developed.
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Hy>KHO OTMETUTb, YTO BOSMOXXHOCTW Pa3BUTUSA 3TOrO
HanpaBneHnsa Oanexko He ncdepnaxbl. B HacToswee
BpeMms, COrfacHo nccnenoBaHuio Puctan SHep>xu
no6an (Rystad Energy Global), Toneko 12 %
MVPOBOW HEDTEra30BOM MHOYCTPUM SKCINyaTUPYHOT
MHOroasHble USMEPUTENN.

MepemeHbl OT NepPBOro K TPEeTbeMy NOKONIEHUHD
[ns Toro, 4to 6bl NOHATL NPOLIECC BHEAPEHWS
MHOroQasHbIX USMEPUTENEN U X MOTeHLMan
HeobxoOMMO NPOBECTY aHaNM3 nNpoLecca rx
pas3BUTUSA.

MHoroasHble N3MepuUTen NPOLLAN
3HAYNTENBHbBIN NyTb Pa3BUTUS CO
BPEMEH, KOraa OHW BrnepBble NOSABUNNCH
Ha NOTPEOUTENBCKOM PbIHKE B Havane
OEBSHOCTbIX FOA0B MPOLUNOro CTONETUS.

[NepBble KOMMEPYECKME MOBEPXHOCTHbIE
MHOrohagHble U3MepUTENN, HanpPUMeP
Pokcap (Roxar’s), nosiBuBLUNACS Ha
pblHKe B 1992 roay, 6a3mpoBannch Ha
MUKPOBOJIHOBOW TEXHONOMMM, YYUTbIBASA
€[1HYI0 CKOPOCTb, MOAPa3yMeBasi, YTo
B FOMOIreHHOM MOTOKE XUAKOCTb U ras
OBWXKYTCS C OMHAKOBOW CKOPOCTLIO.

Cxema 1
Figure 1

B Havane aToro Beka 6b1n10 BHeQPEHO
BTOPOE NOKONEHNE MHOrOMasHbIX
n3mepuTtenen (cxema 1 nokasbiBaeT
noaBoaHbIN n3meputens Pokcap (Roxar)
BTOPOrO NOKOMEHNs). ITOT N3MepUTENb BNEPBbIE
MO3BONNA USMEPSATb CKOPOCTU XUAKOCTU U rasa
oToenbHO apyr oT apyra. OH BKNtoYan B cebs
meTton Oetoan Benocutn™ (Dual Velocity ™),
KOTOPbIA OCHOBbLIBA/ICS Ha pac4éTe 6a30BbIX
KOMMOHEHTOB, 6a3MpPysaACb HA EMKOCTHbIX U
NPOBOAHWKOBBIX U3MEPEHMSX. STOT n3MepuTenb
TakXXe KOMMEKTOBANCA OAHO3apsAaHbIM raMma
MAOTHOMEPOM 1 HNIOKOM BEHTYPMU.

LpyruMn oTANYUTENBHBIMW CBONCTBaMU U3MepUTENen
BTOPOrO MOKOMEHUs, BKNOYasa TO, YTO OHM Bblnn
paccyMTaHbl HA TPUALATUAETHUIA CPOK CY>KObl

B TSPKebIX YCNOBUAX SKCnyaTauun, Obino
3HEPronoTpedneHne B YeTbIPE Pasa MeHbLLE MO
CPaBHEHUIO C U3MEPUTENSAMU NEPBOIro MOKONEHMs. A
Takxe B N0ABOAHbIX N3MEPUTENSX Oblna NpUMeEHeHa
M3BNEKaEMas KaHncTpa.

Ha aTon cTagmm 6b1M SICHbI MPerMyLLIEeCTBa C

TOYKM 3peHna akcrnyaTaumn. OHM BKIKoHam B

cebsi OTCYTCTBME Hy>XXObl B cenapaLmmn 1 gopormx
KOHTPOJbHbIX CEMapaTopOB, MOMEHTaSIbHbIN 1
HEenpepbIBHbIN NPOLLECC N3MEPEHMS B TPEX (DasHOM
TEMME — He TONbKO B ANCKPETHbIA MOMEHT BPEMEHM
1 HEe TONMbKO 019 OTOESIbHON CKBaXKMHbLI. Kpome Toro,

www.rogtecmagazine.com

Multiphase meters have undergone a significant evolution
since they first came on the market in the early 1990’s.
The first commercial Roxar topside multiphase meter,

for example, (launched in 1992) was based on
microwave technology, operated on a single velocity
basis, and assumed that homogenous flow and liquid
and gas were travelling at the same speed.

In the early 2000’s, the second generation multiphase
meters came to market (figure 1 shows a subsea
version of the Roxar second generation meter).

The meter allowed, for the first time, measurement of
both liquid and gas velocities. The meter incorporated
a Dual Velocity™ method with calculated phase
fractions based on capacitance and conductivity
measurements. The meter also came in combination
with a single energy gamma densitometer and

venturi section.

Other highlights of the second generation meter included
parts designed to withstand more than 30 years of
operating in harsh environments, power consumption

at less than four times that of the first generation meter,
and for subsea meters, a retrievable canister.

By this stage, the benefits to the operator were also
clear. This included no separation requirements; no

need for costly test separators; the instantaneous and
continuous measurement of three phase rates - not

just at a discrete point in time and not just for one well;
and limited maintenance requirements. The result was
substantial CAPEX/OPEX savings, increased well control,
and enhanced production from the fields.
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N3MEPUTENIN BTOPOIO NOKONEHNs TpeboBanm ropasno
MEHbLLLIEro TeXOOCY>KMBaHWS.

Kak pesynbTaT BblllenepeymcieHHoro, Habnonanoch
CHV>KEHVE KanuTarnbHbIX 1 OnepaLyioHHbIX 3aTpar,
yNyuLLIEeHe KOHTPOS 3a paboToM CKBaXKMH 1 POCT
nebuta MeCTOPOXKAEHWA.

N3meHeHue Tpe6oBaHWin IKcNayaTauum

B TO Bpems kak MHOroasHble N3MepUTenn
yBENNHMBANN CBOE MPUCYTCTBUE HA PbIHKE,
NPOUCXOONN USMEHEHUA cnpoca 1 TPEBOBaHU K HUM.

Bosblloe KOIMYeCTBO COBPEMEHHbIX HehTerasoBbIxX
MECTOPOXXOSHUIA ABNSIETCA ropasno 6onee
CIOXXHBIMU C Fe0IOrMHEeCcKON TOUKM 3peHunst, bonee
yaanéHHbIMU 1 HEOAHOPOAHBIMU. DTO NoAHMMAET
CMPOC Ha MHOrodasHble N3MEePUTENN, NO3BONSIOLLINE
NPOV3BOANTL TOYHbIE N HAOEXKHbIE N3MEPEHNS B
peanbHOM BPeMeHM, MOMOratoLIMe B AMAarHOCTUKE U
onTUMM3aLMK PaboThbl CKBaXKUH U NpedoTepaLlaTh
MOrPELUHOCTY B U3MEPEHVSIX J00bIYN,

HeobxooMMOCTb B YAOBNETBOPEHUM STUX HOBbIX
noTpebHOCTeN He Morna 6bITb o6ecnedeHa
MHOroas3HbIMN U3MEPUTENSMIN BTOPOIO MOKOSIEHNS,
KOTOPblE B OCHOBE CBOEN MPUMEHSINV MPUHLMM
YMPOLLEHNST CNOXKHbBIX MOZENEeN MOTOKOB 1 3aBMCENM
OT Toro chakTa, 4To pe3epsyap 6bln OTHOCUTENBHO
FOMOIEHHbBIM.

Bo-BTopsbIX, 3a nocnegHue rodel Habnwonanca poct
pPaspadboTKN OTHOCUTENIBHO MasibIX MECTOPOXKOEHUI
(B cpegHem o1 200 go 300 MunnmoHoB Bappenen),
a TakXXe CTapblXx MeCTOPOXXAEHUN. TONbKO

HepgaBHO kKoMnaHus CtaToun (Statoil) obbsBuna o6
aKkTMBM3aumm paboT, HanpaBfeHHbIX Ha paspaboTKy
CTapbIX MECTOPOXOEHWI ONs NOAOEP>KaHNS
Npon3BoACTBa Ha HOPBEXKCKOM KOHTUHEHTANIbHOM
wenbde.

MHorogasHble USMePUTENN UrPaKOT BAXKHYKO POJb
B paspaboTKe CTapbIX MECTOPOXAEHWN, B cdepe
YAYHLLEHNS Ka4eCTBa N3MEPEHNS CPELbl CKBaXKWH,
3a4aCTytO CJIOXKHbIX 3aBMCUMOCTEN CPOKOB
3KcCMyaTauum 1 COBPEMEHHbBIX TEXHOMOMI.

HakoHel cyulecTByeT HEOO6XOANMOCTb YO0BNETBOPSATh
TpeboBaHKs MO OXPaHe OKPY>KatoLLEN Cpeabl

1N TexHnke 6e3onacHOCTU, 0COBEHHO TaMm, rae
NCMONb30BaHNE SAEPHbBIX TEXHONOMMIM 3anpeLLeHo
3aKOHOOATENBCTBOM UMK CTaHAapTamMn KOMMaHuu.
B0o3MOXHOCTb aKkcnyaTtaumm MHOroasHbIx
namepuTenen 6e3 NPUBAEYEHNSA A0EPHbIX TEXHOOMNI
N B TO XXe BpemMsi obecneveHmne TOHHOCTN U3MEPEHUI
TPeOdyYT AOCTATOYHO CIIOXKHbBIX TEXHUYECKUX
peLleHni.
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Changing Operator Needs

However, as multiphase meters continue to increase
their market penetration, so do the challenges increase.
Many oil & gas fields, for example, are more geologically
complex, remote and heterogeneous than ever before.
There is an even greater need for multiphase meters

to generate accurate and reliable, real-time data from
the wells to help diagnose and optimize the well’'s
performance and fend off flow assurance threats.

Such a need can’t necessarily be met by the second
generation multiphase meter’s measurement principle
which provides a simplification of complex flow patterns
and is dependent on the reservoir being relatively
homogeneous.

Secondly, the last few years have seen a growth in
smaller fields (on average 200 to 300 million bbl) as well
as brownfields. Only recently, Statoil announced that it is
to focus further on brownfields to sustain production on
the Norwegian Continental Shelf (NCS) at current levels.

Multiphase meters have an important role to play in
brownfield developments in improving well testing

in environments characterized by often complex
interdependencies between aging and new technologies.
There is also a subsequent need for an even simpler and
compact meter design, which helps widen the operating
envelope, increase flexibility, and lower the cost

per meter.

Finally, there is the need to meet environmental and HSE
requirements, particularly where the use of nucleonic
sources is unacceptable, due to legislation or company
policy. The ability for operators to forgo the nucleonic
source within multiphase meters without forgoing
accuracy remains a continuing challenge.

In summary, while second generation meters continue
to be successful and effective, there is an increased
onus on multiphase meters for even greater accuracy
and a measurement principle that enables the operator
to better handle complex, flow regimes and achieve
maximum production rates.

There is also a need for multiphase meters to take on
board environmental implications, widen the operating
envelope, and operate at lower costs and in previously
inaccessible locations.

The Third Generation Multiphase Meter
So how can the third generation multiphase meter (see
figure 2) address these challenges?

The development of a new electrode geometry
sensor for the meter, for example, can allow for
measurements in separate sectors in addition to the
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Cxema 2 - Figure 2

O606LLas BblLLECKA3aHHOE, B TO BPEMS Kak BTOPOE
MoKoNeHe MHoroasHbIX U3MepUTenen NpoaomKasT
YCMELLHO 3KCMJlyaTUpOoBaTbCH, YBENNHNBAOTCA

n Tpe6OBaHI/I9I K HAM, KaK C TOYKN 3peHNA
NPEUN3NOHHOCTU, Tak 1 MPUHLMMOB U3MEPEHUIA.

3TO AO/HKHO YNYHLLUTL BO3MOXXHOCTU 3KCMyaTaLmm
YNpaBnATb CIOXKHbIMU peXXMamMit N YBENTNHNTb
npon3BoOOANTENIbHOCTb.
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full cross sectional area. This
results in more combinations
and more accurate fraction
measurements and velocities
for each segment.

Rather than being able to
perform cross sectional
measurements, the new
measurement principle will
allow the meter to perform
both rotational near wall
measurements and cross-
volume measurements, thereby
providing a comprehensive
mapping of the flow regimes.
Asymmetrical flow and less-
than-perfect mixtures of the
gas and dispersed phase
can also be handled in a
manner that was impossible
with previous meters. The
measurement principle is
shown below in figures 3a
and 3b (red indicates high
sensitivity, blue indicates low
sensitivity).

In this way, the operator can
benefit from an accurate
understanding of flow regimes,
mixing effects and velocity
profiles, and can detect rapid
changes in compositon,
thereby making the
measurements more accurate
and consistent than with other
available technology.

There is also the potential

for widening the operating
envelope with the next
generation of multiphase
meters. This can be achieved
through reduced height and
weight, opening up substantial
potential cost savings in terms
of installation, maintenance and
deck space.

Field Replaceable Insert
Venturis also allow for extended service life and operating
range, and can remove uncertainties in sizing meters
based on uncertain production forecasts.

A meter with several Field Replaceable Insert Venturi
sizes, for example, means that the optimal size can
be selected for early life and replaced later with a

www.rogtecmagazine.com
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B nobaBok ko Bcemy,
HeoOXOANUMOCTb BHEAPEHNS
MHOroasHbIX N3MepuUTenen
OOJDKHA y4uTbiBaTb MOCNEACTBUS
01151 OKpY>KatoLLLEen cpefpl,
pacLuMpeHns pabo4dero amanasoHa,
CHW>KEeHWE onepaLMoHHbIX 3aTparT W
HeobXxoAMMOCTb PaboTbl B Mpexxae
TPYAHOOOCTYMHbIX YCMNOBUSIX.

MuorothasHbie U3MepUTENN TPETbero
noKonenna

VITak, Kak MHOrogasHble n3meputenm
TPETLErO MOKOMEHNS (CM. CXEMY 2)
MOIyT OTBETUTb BbISOBY PbIHKA?

3oHa Bo36y)xaeHuA
Excitation

Detection

3oHa o6Hapy>xeHuA
Detection

3oﬁ§“m§w¢ﬁéﬁun

Excitation

Cxema 3a -Cpes npu n3MepeHun ¢ MCNoNb30BaHMEM 2 SNEKTPOOOB

Hanpumep, npuMeHeHve HOBOW
KOHMUrypaLmm SNeKTpoaa ceHcopa
MOXXET NO3BO/NTL MPOU3BOANTL
N3MEPEHVS B OTOENBbHBIX CEKTOPAX,
BOOOABOK K M3MEPEHWSIM MO BCEMY
ceveHuto. B pesynbtaTte MoXeT OblTb
OOCTUrHYTO 60JbLLIEE KONMYECTBO
KOMOVHaLUWK, 60nee TO4YHble
N3MePEHVa pakLnii, CKOPOCTEN B
K2XXOM CErMeHTeE.

BmecTo ocyulecTBneHus
N3MEPEHUI MO BCEMY CEYEHUIO,
HOBbIE NMPUHLMMBI NO3BONAT
N3MEPUTENIO MPON3BOAUTL
N3MEPEHNS Kak BpallaTenbHble

y CTEHOK, Tak Y OOBEMHbIEe
N3MepeHns. TeM cambim
obecnevmBast MOAPOOHYIO KapTUHY
noToka. ACCUMETPUYHbIE MOTOKM

N He COBEPLUEHHblE CMEeCK rasa

1N OUCNEPCHOM cpedbl Tak e
MOryT yCrewHo obpabaTtbiBaTbCs,
YTO He MO3BONAM U3MEPUTENU
MPOLUMBIX KOHCTPYKLNNA.
[PUHUMMBI U3MEPEHWI NoKa3aHbl
Ha cxemax 3a 1 36 (KpacHbIn uBeT
NPencTaBnseT 30HY BbICOKOW
4YyBCTBUTENBHOCTU, CUHUI LBET
NPencTaBnseT 30Hy HU3KOW YyBCTBUTEIbHOCTH)

Taknm 06pa3omM onepaTop MOXKET NOAYHUTb
BO3MOXXHOCTb TOYHOIO MOHUMAaHUS PEXKMMOB MOTOKa,
3(hHheKTOB CMELUMBAHKS 1 NPOUIEN CKOPOCTU. Takxke
BO3MOXXHbI OBHAPY>KEHNST MOMEHTaNbHbIX U3MEHEHWIA B
CMECK, TeM CaMbIM Aenas nsMepenns 6onee TOYHbIMU U
CTabubHbIMU MO CPABHEHWIO C APYMMMM TEXHOOMMSIMA.

CnenyeT 0TMETUTb NOTEeHLMaNLHOe paclumpeHme
pabouelt cpedbl B Criy4as NpuMeHeHUs MHOroasHbIxX

www.rogtecmagazine.com

(mepBasi MIOCKOCTb U3MEPEHUIN)

Figure 3a -Cross sectional measurement using 2 electrodes
(first measurement plate)

Cxema 3b - [10BOPOTHbIE UICMEPEHVST Y CTEHOK C UCMOJIb30BaHeM 6
3NEKTPOOOB (BTOPAas MAOCKOCTb M3MepeHnin) OanH SNEKTPOL CO CTaaun
BO3OY>KAEHUs, COCEACTBYIOLLNN SNEKTPOD, OOHAPYI>KEH.

Figure 3b - Rational near-wall measurements using 6 electrodes (second
measurement plane). One electrode is excited and the neighbour electrode
is detected.

different size in late production life. In this way, optimal
performance from the venturi can be achieved.

Finally, there is the challenge of alleviating environmental
concerns. To counteract concerns over nucleonic
sources, non-radioactive meters can today cover the
full operating range 0 -100% watercut and 0 - 95% GVF
(gas volume fraction).

However, for those operators who are concerned with
the limitations over the maximum GVF range or the
slightly higher uncertainty than the gamma version,
developments are underway in Emerson’s case to
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n3MepuTenel CneagyroLero NnoKoneHus. 3To MOXeT
ObITb JOCTUMHYTO MYTEM YMEHbLLIEHUS PasMepoB U
Beca, B CBOK O4epeb CHUXKAas 3aTpaThl HA MOHTaMX,
TexoBcny)XmnBaHe 1 NPou3BOACTBEHHbIE MIOLLAaAN.

3ameHsieMble Ha paboyYeM MecTe BCTaBKM BEHTYPU
MO3BONSAIOT YBENNYNTL BPEeMsl aKCnyaTaumm

1 OMepauUnOHHbIe PEXMMbI, TAKXKE CHXKAIOT
HEeobX0AMMOCTb MOArOHSTL MapaMeTPbl UBMEPUTENS
nof HeonpeaenéHHble pasMepbl MPOM3BOACTBA.
Hanpumep, nsmeputenb ¢ HECKONbKMMMN pasHbIMM

Mo pasMepy BCTaBKaMn BEHTYPW NO3BONUT
NoJorHaTb ONTUMaIbHbIA pasMep Ha pasHbIX CTaansx
akcnnyaTaumn. Takum obpasomM OyaeT 4OCTUIHYTa
onTUMasnbHasi MPOU3BOAUTENbHOCTL BEHTYPM.

HakoHeL, npobnembl oTpuLaTeNbHOrO BO30eNCTBUSA
Ha OKpPY>KaloLLyto cpeny Takke TPebytoT pelleHns.
[MpuMeHeHne Be3aaepHbIX N3MepUTeNen BMECTO
SAAEepHbIX, MO3BONSEeT paboTaTb B AnanadoHe 0-100%
obBogHeHus 1 0-95% rasoson hpakuuu.

OpHako Oong Tex onepaTtopoB, KOTOPbIE HE MOTYT
OOMYyCTUTb OrpaHnYeHns no MakcumarsHom
rpaHuue razoBor ppakumm, EmepcoH (Emerson)
paspabaTbiBaeT NIOTHOMEP, OCHOBaHHbLIN Ha
PEHTITEHOBCKOM N3Jy4EHUU, Kak anbTepHaTnBa
AAEPHBIM N3MEPUTENAM.

[1NoTHOMEpP, OCHOBaHHbBIN Ha PEHTrEHOBCKOM
N3Ny4YeHUn, N3BECTHbIN Kak Prtoop-IKe (FluorX)
6b11 pasdpaboTaH B coTpyaHudecTse ¢ MNAHanuTrka
(PANalytica), npumeHsaeT geMndupoBaHHble
N3MepPeHNs NPOTOHaMU C UOEHTUYHOW aHeprnen,
4YTO 1 cnabo aHepreTUYeckoe raMma U3nyyeHne
NPy NOEHTUYHOW TOYHOCTU U3MEPEHUI. BKtoueHne
droop-Oke (FluorX) KoMnoHeHTa B HEPaAMOaKTUBHbIN
N3MepUTENb NO3BONAET AOCTUYb NonHoro 0-100%
OnanasoHa B U3MEPEHUN ra3oBon pakLmm n
NOBbILLEHNSA TOYHOCTU UBMEPEHUIA, HYTO U oKasanu
HalUn NCMbITaHUS.

Oanbiue - nyyuwe!

B cBsisu ¢ TeM, 4YTO CMNpoC Ha MHOI'Od)aSHbIe
namepuTenn npogosmKaeT pacTtu, Kak 1 I‘IOTpe6HOCTb
B TOYHOM M3MepeHN NOTOKOB C pacu_lmpeHHon
onepaLyoHHOW CPeaon, Kak HUKOraa Heo6xoaMmo
YOOCTOBEPUTCA, HYTO COBPEMEHHbIE N3MEPUTENN
YOOBNETBOPAKOT 3arpocam 3akas4uka.

HOBbLIV NPUHLMMN N3MEPEHNA, HOBasA FrEOMETPUS
SNEKTPOA, TAKXKE KaK Y OKONOCTEHHbIE 3MEPEHNS
noaTBEePXAA0T, YTO MHOroa3Hble N3MepUTENn
MOCNEAHEro NOKONEHNS OTBEYAIOT TPEDOOBaHMAM
COBPEMEHHOIO PbIHKA.

Takoe TEXHUYECKOE Pas3BUTME, B COBOKYMHOCTM
C 3a60TOM 06 OKpY>KatoLLEN cpeae, Mes B
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develop a densitometer based on X-rays as an
alternative to the nucleonic gauge.

The X-ray based densitometer, known as FluorX
and developed in conjunction with PANalytica,
utilizes attenuation measurements of the same
photon energies as a low energy gamma-ray
source, and provides the same measurement
accuracy. Adding a FluorX system to the non-
gamma meter version means that the meter can
be used in the full 0-100% GVF range and also
ensures improved accuracy, as our tests have
shown.

Much More to Come!

With the market for multiphase meters continuing
to grow and the need for accurate flow
measurement and a wider operating envelope

as important as ever, it is imperative that today’s
multiphase meters are able to meet operator
challenges.

A new measurement principle, new electrode
geometry and near wall measurements are
ensuring that multiphase meters continue to
evolve to meet such demands.

Such technical developments, as well as meeting
environmental concerns through developments,
such as the x-ray based densitometer, will ensure
that multiphase metering becomes ever more
prevalent - not just in well testing but in reservoir
monitoring, flow assurance calculations, and
production optimization.

Vincent Vieugue is Vice President of Sales &
Marketing at Roxar Flow Measurement, part of
Emerson Process Management.

BMOY pa3paboTKy MIoTHOMEepa OCHOBaHHOIO Ha
PEHTIEHOBCKOM M3My4eHnM, MO3BONAET HaaesTbCs,
YTO MCMOSb30BaHMe MHOrOMasHbIX N3MepuTenel
CTaHOBWTCS BCE Honee pacnpocTpaHéHHbIM, OHY
NCMONb3YIOTCS HE TOSIBKO A1 U3MepeHuii, Ho 1 ANns
MOHWUTOPWHIa pe3epByapoB, JOCTOBEPHOro pacyeTa
MOTOKOB 1 OMTUMM3aLMM NPOV3BOACTEA.

BurHceHT Beer (Vincent Vieugue) sisnsetcs Buie
lNpesuneHTom oTgena MapketuvHra v [pogax KomraHum
Pokcap ®noy MesypemeHT (Roxar Flow Measurement),
KOTOpas SIBASIETCS HYacTeio OMepcoH [lpoLecc
MaHamkemeHT (Emerson Process Management).
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