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Out with the oldi 2= ...




On line Water content meter

Serie OW :

OW-301

= OW-302

OW-201

OW-202

In with the newIilL 7 ...
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N H:
Crude Oil and finished pipeline monitoring J& i A A% i 7

B 42 I
Glycol and water 7, —-EEf17K

Aqueous / organic measurement 7K/ H14 &




Dielectric constant /\-E

80 - Water, 78

Oll, 2.3 Gas’ 1




Basic Mechanical Design

FEAHL

OW 302 Series

Potted “puck” mounted on
the top of the sensor

B AR K AR 2 BEAEAR AR
THHE
Separate enclosure for the

power supply and customer
/O

IR EE: LR
JRE TP TN

Mini-Das single board
computer and interface
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OW Sensor :

Installation & $%:
— According with AP1 MPMS Cap. 8 and ISO 3171.

— It works in any pipe orientation, but it is recommended to install it in a
vertical pipe to avoid effects of gravity acceleration on the fluid.

%%@%j%ﬁ T, (Hie e ok T 2 B E DO i B ) na
Al
— It could be used as a spool (diameter smaller than 6™)
Hig/hTer, XHERN, owsol
— Pipe insertion (diameter equal or greater than 6").
HiEKT6", RHMAR, OwW302




OW 302 — no Insertion

NOTE 1:
1. "LS" = STANDARD LENGTH OF PROBE SUB-ASSEMBLY
2."A" = LENGTH FROM THE PIPE OD TO THE END OF SHAFT OF THE PROBE END
3."8" = LENGTH OF SEAL HOUSING
4. "Lv" = MAXIMUM LENGTH OF THE WELDED NOZZLE FROM THE PIPE OD TO THE FACE OF THE FLANGE
5. SEE TABLE (SHT 2/2~ 4/4) FOR SPECIFIC APPLICATIONS
6. ANTENNA SHALL BE AT THE CENTER OF PIPE ID WHEN INSERTED
7. PROBE SHALL BE FULLY RETRACTED BEFORE CLOSING THE ISOLATION VALVE
8, BRANCH CONNECTION WITH FULL PORT BALL VALVE SHALL BE PROVIDED BY THE CUSTOMER
9. CHECK WORK ORDER FILE FOR PRECISE DIMENSION OF PIPE DIAMETER & Lv
10. DIMENSIONS AS SHOWN ARE FOR SCH. 160 PIPE
LS=45" AND ©10" PIPE SHOWN IN THE FIGURE
11. DETAIL -A- SHOWED COUPLING AND SHAFT, COUPLING SHALL NOT BE INSERTED PAST SWAGELCCK IN LARGER PIPE OD

675

/SEAL HOUSING

——SAMPLE PORT
BALL VALVE

OW302 SHAFT/
PROBE ASSEMBLY

= Lv=22,0(MAX) =

PROBE SHALL NOT—" g, =11,
BE INSERTED ABOVE D))
THIS POINT =
DETAIL -A-

UNLESS OTHCRWIST SPECIFIED e
DIMERSIONS ARE B INCHES: WUL%ER#PES% '“f:s,;_b:
ALL TURNED SURFACES INCLUDING TAREADS MUST | s s w01 a0
BE CONCENTRIC WITHH 005" T 1R WITH ANY CTHER OW302 MAIN ASSEMBLY

0 NGT SEALE DAt R e ! ; SHAFT LENGTH VERIFICATION
e T o o oy AND INSTALLATION (§°-35" PIPE)

et b ed fon 2y
h

), AGAR CORPORATION, INC.

WY (e

OW3020001-CD [ Tn T

SIALE: WTS

russares OW300001-CO. idw THEET | of 4
1




OW 302 — no insertion tool t#H A\ T A

NOTE 2:

1. TO DETERMINE UN-INSERTED LENGTH ("A") SEE TABLE BELOW

2. TO LOCATE SHAFT/PROBE ASSEMBLY TO THE CENTER OF PIPE ID,
MAINTAIN "A" DIMENSIONS WITH GIVEN TOLERANCES

ANDARD ANTENNA/ PROBE - 2" CUSTOMER CONNECTI
PIPE LS=52" LS=65"
ANTENNA
e oo ||
v [emeso |

— [mmi

UNLESS OTHERWISE SPECIFIED,
DIMENSIONS ARE IN INCHES

ES INCLUDING THREADS MUST 116
WTHIN 005" TLR. WITH ANY OTHER ) 005 OW302 MAIN ASSEMBLY

ORIGINAL i i R SHAFT LENGTH VERFICATION
d o 1

el v

IR T3 il

RELEASED PERERZ 'L 5114 [ scaue: wms  Jrnenane: OW3020001-CD.idw
1




OW 302 — no insertion tool t#H A\ T A

NOTE 3:

1. TO DETERMINE UN-INSERTED LENGTH ("A") SEE TABLE BELOW

2. TO LOCATE SHAFT/PROBE ASSEMBLY TO THE CENTER OF PIPE ID,
MAINTAIN A" DIMENSIONS WITH GIVEN TOLERANCES

RD ANTENNA/ PROBE - 3" CUSTOMER CONNECTI

PIPE
ANTENNA |5 A METER

- I
meo ||
w0 || E
o ||
o [

150#/300

[ 1650 |
[ 1650 |
[ 1650 |
[ 1650 |

47.75 £ .500

DIMENSIONS ARE IN INCHES. .ﬁfu ;
ALL TURNED SURFACES INCLUDING THREAD!

THIN 005" T.L.R. WT! R =5 - OW302 MAIN ASSEMBLY

ORIGINAL - ¥ En THESM‘ECENTE_RL-INE ; o SHAFT LENGTH VERIFICATION
= nl -. . Al - - o : - g f

UNLESS OTHERWISE SPECIFIED, TOLERANCES A
DECIMALS:
£.0

1




OW 302 — no insertion tool t#H A\ T A

NOTE 4:

1. TO DETERMINE UN-INSERTED LENGTH ("A") SEE TABLE BELOW
2. TO LOCATE SHAFT/PROBE ASSEMBLY TO THE CENTER OF PIPE ID,
MAINTAIN A" DIMENSIONS WITH GIVEN TOLERANCES

ORIGINAL

UNLESS OTHERWISE SPEC!

DIMENSIONS ARE IN INCHE:

ALL TURNED SURFACES || UDING THREADS MUST
C " T.1R. WITH ANY OTHER

property of AGA ] ACI), and may
for amy purpose unless authorie. iting by ACI
mal CL T

—
17.50 19.00
175 | 1850 |

17.50

TOLERANCES ARE:
ONS: DECIMALS: ANGLES:
rig :

OW302 MAIN ASSEMBLY
SHAFT LENGTH VERIFICATION
AND INSTALLATION {

A e o

i Fename: OW3020001-CD.idw
1




H
5 MAXIMUM G ZZLE FROM THE PIPE O0 TO THE FACE OF THE FLANGE
5. ANTENNA SHALL BE AT THE CENTER OF PIPE 1D WHEN INSERTED
PROBE SHALL BE FULLY RETRACTED BEFORE CLS G THE IS0LAT ALVE
WNCH CONNECTION U OR E SHALL BE PROVIDED BY THE CUSTOMER
. OS5 AS SHOWN

CABLE TO DAS—.
OT SUPPLIED)

OW 302
with insertion tool

S EIAYAD N
80PSI (5.5 1)
L FE A

o
@
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=1
2

ORIGINAL

[ s22.ne-2000
| mez-ag4200
OROBO017

Saudi Aramco
3" - 3008
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:

(22.12)

& o 8 8 5 o/

(15.03) -”

(21.75)

NOTES:

1. 3" 300# RF FLANGE USED ON THIS FIGURE

AS SHOWN FOR 20” PIPLELINE

ORIGINAL

CABLE—
TO MINIDAS
(MOT SUPPLIED)

| sensor encuosue
16 CONNECTION-—

3" 300# RF
FLANGE CONNECTION TO
FULL PORT BALL VALVE

Order #: OR0B0277

PO #: 32757-024-IN-7260-P0

Customer: SK ENGINEERING & CONSTRUCTION
End User: KOC-KUWAIT

Project: Building New Gathering Center GC-24 at
Sabriyah Field North Kuwait

OWM MINIDAS ENCLOSURE ASSEMBLY

| 1D 202 SEAL HOUSING ASSEMBLY
| SHAFT/PROBE SUB-ASSEMBLY

BARRIER ENCLOSURE SUB-ASSEMBLY

v — Jor g |
D ] soue wms fmowewowioanon-coldeg foerr 1o |
1

OW 302 — with
DJARS

BRI R G




RECOMMENDED SPOOL DIMENSIONS AND PRESSURE RATING:

ANSI RATING
150 LBS. 300 LES.
T x vzl wl =l vz wlx]v] z]|
1225 | 17.38 | 1663 538 | 12.00 | 17.38 | 16.38 | 5.50 | 1188 | 17.38 | 16.25
[ 1213|1838 | 1550 663 | 1175 | 1838 | 1543 | 675 | 1163 | 18.38 | 1500 SENSOR TRANSMITTER
2180 | 1450 7.63 | 1425 | 2188 | 1413 | 825 | 13.63 | 2188 | 13.50 |
900 LBS, 1500 LS. .
[ 1075 [ 17.38 | 1513 6.63 | 10.75 | 17.38 | 15.13 | | | | | PROBE/ANTENNA
10.88 | 1838 | 14.25
(1263 | 2138 | 1300 943 | 1235 | 21, 1 | | ¥ FLANGE COVER —,
e L e e WELDMENT SUB-ASSEMBLY

~SPOOL (OPTIONAL)

ANTENNAJCERAMIC '
CENTER TO TEE

NOTES:

L. ALL PIPING SHALL BE IN ACCORDANCE WITH ANSI/ASME B31.3 & NACE MRO175

2. PRESSURE TEST IN ACCORDANCE WITH THE ASME/ANSI B15.5

3. ASSEMBLY SHOWN IS 3" PIPE, 300# ANSI RATING FLANGE COMNECTIONS

4, MATERIAL WILL BE STAINLESS STEEL 316

5. CONSIDER 1/8" THICKNESS FOR GASKET BETWEEN SPOOL AND SPOOL COVER

6. OVERALL LENGTH OF PROBE/ANTENNA SHALL BE 30.50° WITHOUT GUARD; WITH GUARD SHALL BE 31.25" OR IG I N AL
7. NOMINAL PIPE DIAMETER 2" WILL NOT HAVE A GUARD ON ANTENNA EXTENSION

8. SPOOL SUB-ASSEMBLY AND FASTENERS SHALL BE AN OFTION EY CUSTOMER

9. RECOMMENDED SPOOL DIMENSIONS WI':-HOCF:‘EEPECSVE PSES;SURE R.-ml:Gs ARE PROVIDED FOR REFERENCE ONLY —
10. BREAK VIEW IS SHOWN FOR CORRECT TION OF PROBE/ANTENNA CERAMIC -~ : " :

11. SPOOL WELDMENT SPECIFICATIONS SHALL BE SCHEDULE 80 ON ALL FITTINGS AND RFWN FLANGES FOR ALL pg i Lo ; @q AGAR CORP%R".\LIE)[} . INC.

ALL TURNED SURFACES INCLUDING THHEADS MUST .
DESIRED PRESSURE RATINGS BE CONCENTRIC WITHIN 005" T1 R VATH ANY DTHER 00 & 0 OW301 MAIN ASSEMBLY,
12. WELD IN ACCORDANCE WITH ANSI/ASME B31.3. B M I SANE CENTERLME: X 150# ~ 1500# ANSI RATING
13. AL FLANGE BOLT HOLES ARE TO STRADDLE COMMON CENTERLINE. e e e
14. ALLOW 1/8° GAP AT EACH BUTTWELD JOINT TO PROVIDE A MOMENT CONNECTION, = pupe = o At v ;WD AW W LR
r comsin ACTs . propticticy tfstration R ¥
s, T gl gy T T OWSDI0004CO [ = Jon 3
forict bk = il Wit easeD e the ruesane: OW3010004-C.idw [0 1 ol 1
7 1

tsrncd w0 ACL Thi




W 300 Series Data Sheet — pages 1 and 2

AGAR CORPORATION

Process Measurement & Control

W-301 Spool Piece Design

DESCRIPTION
AGAR

OW 300 Series Watercut Monitors

Rating 0 1500# Con-
[actory for others

Maximum Pressure Rating 1]

ng Weigh Approximate|

2, The DAS

www.agarcorp.com

World-Class Process Measurement & Control Solutions




OW 300 Series Data Sheet — pages 3 and 4

DESCRIPTION

PROCESS CONDITIONS
OW-302 Insertion Type Ambient Temperature

; . lastomers - Te W
Sizes 4" and above . Elastomers - Teflon, PDN

r othi ilable ma

MEASUREMENT CAPABILITIES & ACCURACY

Absolute | Repeatability
+

Diameter
Length: 12

Probe Diameter
DATA OUTPUT/INPUT
Length f i Standard

5000PSI
Shipping \ Approximate
Insertion Tool e i ke (o - ABL DHAS NDONESIA
; Agar Corporation Agar Comoraton L, Agarcorp de Venezuel C.A Agar Corpeeation (ACAD)  PT AgarCorp Indenesia
5150 Tacomm Dive PO Box 10206 77 EST 5 de Jdio, Piso d, Oficina 165-154 7 Main R Salak So 1505, Thiee Sails Towsr  Jalan Teraksi CB-17
Fouston, TX 77041 Grand Cayman, BW1 D4, Secor Tiera Negra, Zona 57100 Kiaka Lumpur Cormicha, Knalidiys Cipatat Baru, Ciputat
Tol: {B32) 476-5100  KY1-1002 Postal 4002, Maracaiba, Edo, Zula  Tet 803-7580.7069 Abu Dhaks, UAE Tangseang 15413
Fax (B32) 476-5200  Tol: (M45) B45.5242 Tol: +56 761 324 5789 Far B13.7560.5369 TolFax GT12681-1778  Tok: 62 21 7409208
ACH ACL com AL ]
) a @ d WWW.agarcorp.com
www.agarcorp.com 510011 Rev -




Customer Wiring F /" it £k

4 | 3 | 2 1
S : _
REV | VCN ER# | CKD BY DATE ARVD BY DATE
= 4 E186 [t 10/ 10408 DF 10/10/08
SAFE AREA HAZARDOUS AREA EXSLOSIDN  FROOE: WRING
DAS CUSTOMER
POWER INPUT
CUSTOMIN REOUSRERENT)
B B
1.6 AMP —
UME FUSE
e s e = INTRINSIC SAFE WIRING
@& OW30D PUCK
CUSTOMER | —
CONNECTION ENTRY —
—— H b
- M i
 =a —
S
]
[
EN1GExia BT
{-20°C<Ta<60°C)
EXPLOSION PRODF WITH 1.5. OUTPUTS
INTERFACE CARD {EDI1 26 Ex d [la] OB+H, TG
i EXPLOSION PROCF [-20PC<Ta<50PC)
[ EN26EdIBTE
DAS ENCLOSURE (-20°C<Ta<60°C) BARRIER ENCLOSURE
HOTES:
1 ALL OYI0U SEXSOR CONNECTIONS 10 B WIRED USING EXPLSICH ROGE ANALOG OUTPUT CUSTOMER CIRCUTS ] 1
METHODS. PER, LOCAL COCE -
2 A/~ ARE 420 A CURRENT [NPUT CONNECTIONS (250 OHM E¥PUT RESISTANCE) 4220, T L
A ALMINUS () TERMINAL 15 GROUNCED L @ pcidionpissolls I . 1
Fuloedn +/- ARE PLLSE INFUT CONNECTIONS | | A
a0 TR LA | HTLS0SL w
() CONNECT R5-422 CUSTONER CONNECTION T0 MINIIAS i, BX. RESHCTIVELY A GND S o 3
CONNECT MOMIDAS TX+, TX- TO CLISTOMER HXs, RX- RESPECTIVELY T — il g
BY CLISTOMER: 12 - 18 AWG TWSNIILE(DMR& MAX. LENGTH 3000° (RECOMMEND BELDEN 9368)
{) SEE ANALOG QUT TYFICAL CUSTOMIR CIRCUIT (ALL ANALOG CLTRUT ARE FOWERED)
A CABLE LENGTH BETWEEN DAS AND BARRIER ENCLOSURE IS 50 FEET W ERWISE SPECIFIED, "
MAY CABLE LENGTH BETWEEN BARRIER, ENCLOSURE AND OW-300 PUCK IS 560 FEET DMER G A RhIEREL e LERANCES ME: @J\Pf\R CORPOR J\;T[G'\. INC
@ SEE INTRINSIC SAFE CABLE PARAMETERS "E' mr?é‘r_p?mai‘;:m: Ea,.";‘.%””."ﬁ“,}'}'ﬂﬁm”(‘,‘#% +1fib LT [
BLIRRALS On FHE SAME CENTERLINE. X0t .05 OW300 MINI DAS
@ RO INTRINSICALLY SAFE WIRING TO HAVE A GRADE OF INSULATION CAPABLE OF WITHSTANDING AN i . o CUSTOMER WIRING DIAGRAM
RMS AC TEST VOLTAGE OF 15000 Thes o of AGAR CORPORATION, [NC . (ACT), mnd mmary m”m—"/
ORIGINAl == b — e
oo may conctis ACT sor il praretary nfertion i . B
SR e e e DASOWTECD e AT
Spartiaky imeranl s wag b A [ariensen P e 195 | ccue: w |mewes DASCHO7E-CD.gwy [=eer tof

4 1 3 1 2 1



FACTORY ACCEPTANCE TEST (FAT)
PROCEDUREST.) M 56 W FE 7




Calculations 11-&

= The OW-300 uses an L-C-R oscillator circuit to measure the
properties of the fluid. i H L-C-R% #i= HL I & 7 44 4er 14
» Each “data point” consists of resonant frequency and a peak voltage
measurement. &34 i CLFE VAR A 2 AT IR LR I =
= For a single water cut measurement we take 8 “data points” 8 il =
— High Frequency Water Continuous Reference
— High Frequency Oil Continuous Reference
— High Frequency Water Continuous Sensor
— High Frequency Oil Continuous Sensor
— Low Frequency Water Continuous Reference
— Low Frequency Oil Continuous Reference
— Low Frequency Water Continuous Sensor
— Low Frequency Oil Continuous Sensor




Test Application Details Screen Shot
I3 N7 FH 4001 1 1

i, OWM300 Test Application

nand Info

Murmber of

p Temp
Int Temp

oad Eps Dy Oil Delta




OWM 300 Operation and Calibration

BEAE R E

The following figure shows the general method of using various calibrations
and calculations to get from the raw measured sensor and reference resonant
frequency at high and low frequency:  Fi o Fioppoes Fipoon Figror

Peak voltage: Vi .seanhf.rqf?Ef.sen?Ef.rqf
Instrument temperature: I;,.;mens
Sensor temperature: L.

Final calibrated water cut measurement: #WC,

E&ro
span

——>7T

SENSOF 5 .ocal
A TR calib—s e, \
Fed 1 -F,I,_.,- s, i -F.I. o =+r : E,-,-,,-., hruppe Man H,:rcl Fra H,:I'Cfl
. I'l e S E E. IIIII .
salinity

[k [
Yoo

I'!:,ur .fl:r.h.'.'...ﬂ'n:l
rqf) IR 2rC T coefa b e Tr




Test Application Summary Screen Shot
MR FH e 46 1

&, OWM300 Test Applicati

Corrected Water Cut -31.97 %
Uncorrected Water Cut -32.28 %
Instrument Temp 24.3 °C
Stream Temp 23.6 °C

Fluid Group

ge - Function : Calc'/CutZShift - Description: Inwvalid procedure call or argument - Source:




Automatic Zero Shift Compensation

H 31 % FIESAME

8-Feb-07
water cut, %
praduct fluid corrected uncorrected

refined Al o1l dry 0.0R 012
refined S0 oil %W 0.95 1.03

refined kerosened1-50woil0 rjr : -0.14 -1.05

refined kerosenedd-50wallb0 1% 1.9k -0.03

crude crude #4
crude crude #5
crude crude #5




OW 300 Puck ConstructionZ&

= Currently less than 1W total power & /N F1W
Resonant Circuit %4z Hi %

CPU 1 e Ab 7 8%

= Power Supply ft e
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