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— Interface detectors.

— SRR

— On line water cut meters

— EEEKFLSI

— Multiphase Flow meters.
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http://www.agarcorp.com/detectors.html
http://www.agarcorp.com/watercut_meters.html
http://www.agarcorp.com/flowmeters.html
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GVF Measurement

4 Measured
= = =lIdeal
Lower Limit (-2.5%)
—— Upper Limit (+2.5%)
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(%)

GVF Measured

i

GVF in wet gas regime

¢ Measured
Lower Limit (- 0.5%)
—— Upper Limit (+ 0.5%)
----Ideal

Superficial Gas Velo
Superficial Liquid Ve

city varies from 10 - 27 m/s
locity varies from 0 - 0.3 m/s

98.8 929 99.2
GVF_Reference (%)
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1100

1000 A

800

BOO

700

600

500

400

Density of mixture {Kg/im*3)

300

200 -+ ——Mo-Slip Density
——Liguid @ 20 gpm+ Gas - Varying, Re_SL=31623
100 — —=—Liguid @40 gpm+ Gas - Varying, Re SL=63246
=—Liquid i@ B0 gpm+ Gas - Yarying, Re_SL=94869
0 T . T . T . . . T

0 10 20 30 40 80 60 70 B0 80 100

Gas Volume Fraction (%)
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APstraight pipe = fe (p: QG ' Qo y QW ’ Sy,U, P ,T)

€= f;(0Q5,Q0.,Qy .S, 4,P,T)

APt —throat = F4(2:Q61Q0 . Qu S, 4, P, T)

Power = f,(0,Q5,Q0,Qw,S, 4, P,T)

TWlSt = fZ(p'QG !QO ;QW ysuﬂ’ P!T)

o= 1,(p,Q5,Q0.Qy .S, 4P, T)
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Microwave Field Propagation

D) )

Qil, Water, and GCJS Flow Field

Transmitter

Phase — Microwave Propagation
Amplitude — Microwave Attenuation

Receiver
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Mixture Permittivity Behavior @

Mixture Permitivitty

90 -

80

70

60

50 5 —e— Oil Continuous
Em / —o— Water Continuous
40 /'
30 M
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" . W‘ﬁwﬂ
0 I I 1
0 10 20 30 40 50 60 70 80 90 100
WC%
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Coriollis: Venturi 1: Venturi2: P, T AP,
Mt’pt’Qt Apl Ap2
4 o
Slip comp. And
Mass Flow Model
‘(' e Inputs:
Gas void Total Mass Flow
. : Sg g Sg W Sg (0]
»| fraction: Rates:
a Mt
\4
. Water Cut
(():WZOO. | we

\ Measurement

Volumetric flow Calculation
rates:
Q, Qg Q0. Qu Final Results
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http://www.swri.org/3pubs/brochure/d18/MultiphaseFlow/MultiphaseFlowFacility.pdf
http://www.swri.org/3pubs/brochure/d18/MultiphaseFlow/MultiphaseFlowFacility.pdf
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SN

MPP MIN.LIOUID Pressure Range:

| 0-800 psi
TOTAL: 2 change psig

REQUIRED= 8 =

1

Momal Range ﬂg Range
AP=049 AP=047

) Lo S
alve. oS e

Valve Pos= 9650 0F= 10370 OP= 10370

: change |
£1 ]]iﬂ: Om= 000 om= 000

. PUMP
Multiphase pump <—sprete=—m— _ P H= 1228 P L= 1230
phase pump -

Qv (Mormal Range)=  0.000
Qv (High Range)=  0.000
Qv (Coriclis)= 0034
=032

AGAR MPFM-50

Test Meter DP= 522 P_H= 1007
P_L= 1009 Om= 1817 -04
GVF= 01 [ G= 753 Water

L Qil= 08

S0S5= 28673
GVFCc(HP)= 00 Om= 22002 )
GVFC(LP)= 01 Qv= 1079.74 Ov= 114516
0= 83644 £=849.72
G= B394 G=750

6" Orifice (NR DP) | | | l 7 Om= -168

Qy= -8B5
6" Orifice (HR DP) ! | 1 —_—————————— 2= 80455

. —J G= 1138
112" Coriolis
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90 ©P=100psig | |
] ® o® °

O P=1,000 psig

GVFMeasured (%)

Agar Multiphase Flow Meter

30 o o ina Envel Pressure: 1000 psi
L o o perating Envelope Temperature: 80 °F
Maximum Pressure Drop: 14.7 psi
20
10,000 0% %5% ?0% 60% ?0% FO% ?9 ,95 o

0 62 , . - , \ -
0 10 20 30 40 50 60 70 80 90 100 \
Water Cut Measured (%) ' .

o
o
@ 1,000
z
3
g
-
'MPFM-50-30
m— == S|ug 2* max flow
= = = %GVF
- Test Points
100 +— = + - t t
10,000 100,000 1,000,000 10,000,000 100,000,000

Gas (scfd)
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©  P=100 psig
O P=1,000 psig
O  Unsteady Reading
~——— Agar Accuracy Limits

— = = +/-5% of Reference

1000 2000 3000 4000
Q Liquid, Reference (BPD)

5000

6000

7000
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Q Oil, Measured (BPD)
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© P=100 psig

O P=1,000 psig

O Unsteady Reading

AgarAccuracy Limits

= = =+/-5% of Reference

Ideal Measurements

L I L !

2000

3000
Q Oil, Reference (BPD)

4000

N N
o wu
o o
o o

Q Water, Measured (BPD)
&
o
o

I 32\ —

©  P=100 psig

O P=1,000 psig

O Unsteady Reading

— = +/-5% of Reference

Ideal Measurements

——— Agar Accuracy Limits

J

1000

1500 2000
Q Water, Reference (BPD)

2500

3000

3500
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O P=100 psig

O P=1,000 psig

O Unsteady Reading
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~—— Agar Accuracy Limits

= = = +/-5% of Reference

Ideal Measurements
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Q Liquid, Measured (BPD)

D
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o

800 1000 1200 1400 1600
Q Liquid, Reference (BPD)




WELL NO. 1

4000 BFDL, 50% WC
33% GVF
5000 BPFD TOTAL

GLR: 10 SCF/BBL

WELL NO. 2

2000 BFDL, 50% WC
495% GVE
40000 BPD TOTAL

GLR = 383 SCF/EEL
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EaRE/KEEIEE (HGOW): @

Principle of operation
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MPFM-50-20 X 6” HGOW MPFM-50-20 X 12” HGOW
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— HJF: 24 VDC,110 & 220 VAC P4+ HLJE.

— HHYRER: AR E N36W

HAF 2 NI

— ATEX: ExiallB T4, Ex Il 1G - OW

— ExislIC T6-T1, Ex Il 1G - Coriolis

— ExdiallB T4, Ex Il 2G - DAS

— CSA:Class 1,Divland 2, Groups C & D

B @ T (AR 7] )

— K5 x 4-20 mA (=, K&, [E, WE, K7)

— P33 x 0-5V JT Rk (W&, KE, =)

— trEAEHRS232 5 &0 AR #H T3 115 Agar WINDOWSIHE .
— LA FIRSA85 5 RS232iE il i FiMODBUSHHMXL.
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— WS-

BLA R~
— meter'2~[ & T2 HE: 440 |b (200 kg)
— fﬁRﬂL(F/FXWXH): 30in X20in X50in (76 cm X 51 cm X 127 cm)

H/X. -
— MERBEAZI®E. FEHE. pHE. RiE. B SR 520,
2~ I v R R oK R
——(FS,2 = Liquid Full Scale, R = Reading)

IKER + 2% FS, + 5% R
TR 2 + 2% FS, =+ 5% R
SEIRE: + 2% FSy,s = 5% R

1 AFEEEES, EEMRSTERAR, RS- 82" 2 HimET.
2 FS, 24 FrsKiE. FS, Bk TRE TR,
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Agar Multiphase Flow Meter
Operating Envelope

Maximum Pressure Drop: 14.7 psi

100,000

Max Flow @ Momogeneus Condition .

10,000 ———— —— T MPFM-50-20
1 1  —— Max Flow & Homogeneus Condition
e R - T 1

PP 5S040 Max Fleny @@ Slug condithon

1,000

&
-
=
=

=
L
3

1,000 10,000 100,000 1,000,000 10,000,000 100,000,000
Gas [scfd)
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Liquid Rat i i
ocatio D2 Meter Model |q(uB|PD)ae (:’F:::::eg T:)r:ez::‘ug:'e WC | GVF | Viscosity Oil's API Accuracy Type of Application Contact Person- Email address
and Size P (%) (%) (cP) Achieved - Background Reference Title
Min | M (PSI) (F)
n ax
Oxy Petroleum Chuck Whitley
New Mexico 2007 MPFM-50-20-20 | 500 | 5000 | 80-120 80-120 85-95 | 0-50 30 20 +7%Reading €02 production Operator chuck_whitley@oxy.com
Oxy Petroleum
Ben Shani
+99
EnCana 2008 MPFM5030 | 700 | 7000 | 250 180 30-90 [0-30| 100 g | iZhFull Scale SAGD Managing Director benshani@agarcorp.com
Canada 5% Reading )
Agar Canada Corporation
Ricardo Soekhlal
. : Senior
. Mature Field. Using . \
+19)
gl 2000 MPFM5040 | 35 | 700 | 100-200 | Upto200 | 0-98 | 60 | 2000 | 1317 | HleFullScale | o erRodpumpg | Electicallnstumentation | oo o\ @staatsolie.com
Suriname 3% Reading PCP Pum Engineer
P Utility Department
Stateoil Company of Suriname
Pet 4% Full Scal Mature Field. Using lon Peleanu
etrom 2009 MPFM-5040 | 75 | 1258 | 50-150 | Upto160 | 0-98 | 20 | 2000 18 | *IPTUISCAE | o ker Rod Pump & General Manager peleanu@alconex.ro
Romania 5% Reading
PCP Pump Alconex
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Oxy Petroleum - New México EnCana - Canada
e Tl e

Staatsolie - Suriname
: ‘ 4 3




MPFM-50 3% 5 ]

MEG Energy- Canada

I W R P
VTRl Ty 7




MPFM-507E % 5 Je WV B = 25 &

MPFM (m*3/d)

10.00

Liquid Measured vs Calibrated Can in Petrom

20.00 30.00 40.00

Can flow rate (m”3/d)

50.00

¢ High water cut
wells

—— 1%fs+5%R

60.00
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Flow Rate Measurem

Lower Limit (-2%FS-5%R)
Upper Limit (+2%FS+5%R)
= = = Lower Limit (-1%FS-3%R)
= = = Upper Limit (+1%FS+3%R)
@® MPFM Flow Rate
4 Tank Flow Rate

MPFM Flow Rate (BPD)

Flow Rate Measurement_LowFlow

Lower Limit (-2%FS-5%R) ‘

= Upper Limit (+2%FS+5%R)

= = = Lower Limit (-1%FS-3%R)

600 = = = Upper Limit (+1%FS+3%R)
@® MPFM Flow Rate

Tank Flow Rate (BPD)

MPFM Flow Rate (BPD)

100 120
Tank Flow Rate (BPD)
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MPFM-50 Water Cut Measurement

4 Sample Water Cut
—— Lower Limit (-5%)
= Upper Limit (+5%)

® MPFM Water Cut

=]
o

S
-
3
o
-
2
© 60
=
=
'8
[-9
=

40 50 60
Sample Water Cut (%)
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4 Reference

60.00
Reference Flow Rate (BPD)
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