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CAUTION:

When installing the OWD® sensor in a pipeline containing petroleum products, petrochemicals, waste waters with
the presence of pressure & temperature, and high-pressure steam refer to the Pipeline Operators’ "Health, Safety and
Environmental Policy Procedures" to ensure safe installation.

KAM CONTROLS, INC. reserves the right to make changes to this document without notice.
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INTRODUCTION

AVAILABLE MODELS and MOUNTING OPTIONS

FIG. 1-1 INSERTABLE/RETRACTABLE MODELS

Full-opening
Ball Valve

Full-opening
Ball Valve

— e

Option 1: Insertable/retractable OWD® Option 2: Insertable/retractable OWD®
on a main pipe with on a main pipe
2", 3", or 4" flanged seal housing with 2" MNPT seal housing
FIG. 1-2 FIXED INSERTION MODELS FIG. 1-3 FLOW THROUGH MODELS

q o Included
KAM® SMS™
Static Mixing
Spool

b d

Option 3: Fixed-insertion OWD® Option 4: 2" OWD®flow through
with 1.25" NPT or flange sensor with integrated
KAM® SMS™ Static Mixing Spool
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INTRODUCTION CONTINUED

THEORY OF OPERATION

Rugged, easy to use and extremely accurate, the KAM® OWD® Watercut Meter is the ideal instrument for
continuously monitoring water concentration in your pipeline. Especially vital in production management, the OWD®
sensor lets you maximize oil production versus produced water. The simplicity of design and quality of engineering
employed in the OWD® sensor mean there are no moving parts. Patented microwave sensors measure the
conductivity, dielectric, and both the real and imaginary part of permittivity of the fluid with an extremely high degree
of accuracy. The multiple-antenna design means that different microwave frequencies and antennas measure during
the oil-continuous and watercontinuous phases, allowing for optimal measurement in each phase and continuous
accuracy across the entire 0-100% range. Measurement is fully automatic without the need for operator intervention
or supervision. The output signal can be sent to flow computers, SCADA, PLC's or to a central control room for
logging or display on chart recorders or monitors.

The KAM® OWD® sensor also uses internal references to auto calibrate for drift caused by temperature changes of
the electronics, the aging of the electronics components, fluid pressure, and fluid temperature.

To ensure the highest degree of accuracy, the flow at the point of measurement must be homogenous, and OWDs
should be installed per the KAM mixing recommendation, which may include a KAM SMS Static Mixing Spool, a KAM
SMP Static Mixing Plate, or a KAM ML Measurement loop. KAM units should also be calibrated in the field under
process conditions per the steps in this manual.

For larger pipelines, insertable models can be installed through a hot tap and isolation valve, avoiding costly drainage,
the need for a bypass loop, or having to cut a section in the pipe. All wetted parts are machined from 316 stainless
steel and hastelloy. Space-saving fixed-insertion models can be installed through 1.25" NPT ports or flanged ports. Off-
the-shelf shaft lengths are 20", 24", 30" and 36" for insertable models and 7" and 12" for fixed insertion models. Metric
and custom lengths are available.

OWDMANUAL 0723 3 KAM CONTROLS, INC.



SPECIFICATIONS

Media: Crude oil, refined products and water.
If entrained gas is constant, its effect is factored out. If entrained gas is introduced
or removed after OWD calibration, it will shift water cut measurement by
approximately 1-2% for every 1% change in gas levels.

Material: Wetted parts—316 stainless steel* / hastelloy (Other materials available)
Electronics enclosure—Copperfree aluminum

Fluid Temperature: 32°F to 176°F (0°C to +80°C)
Ambient temperature: -4°F to 131°F (-20°C to +55°C)
Power requirements: 24VDC/1 amp at 24 watts
Accuracy: +/- 1%
Repeatability: +/-0.01%
Resolution: +/- 0.01%
Minimum water detection: 100 PPM
Outputs: 4-20 mA

Alarm relay

RS232/RS485

HART (optional)

Mounting: %", %", 1" or 2" flanged flow through
(other sizes available)
2" MNPT seal housing*
2", 3", or 4" flanged seal housing
Flanged or 1.25" fixed insertion

Pressure ratings: ANSI 150, 300, 600, 900
Flow conditions: Well mixed in accordance with KAM recommendations
Hazardous areas: PTB 08 ATEX 1026

12 GExdblIBT6 Gb
IECEx PTB 19.0048

Ex db lIBT6 Gb
Sensor dimensions: @1.5" x 4.5" (38 mm x 114 mm)
EX enclosure: Sensor electronics- 4.4" x 71" x 4.6" (101.5 mm x 180.3 mm x 117 mm)
Shaft length: Off-the-shelf lengths are 20", 24", 30" and 36" for insertable models

(508 mm, 609.6 mm, 762 mm, 914.4 mm)

Off-the-shelf lengths are 7" and 12" for fixed insertion models
(1778 mm and 304.8 mm)

Additional sizes available

Pipe Size: A" 10 48" (15 mm to 1200 mm)

Weight: from 20 Ibs. (9 kg)
* Seal Housing for 2" MNPT Models are Carbon Steel.
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INSTALLATION

INSTALLATION MIXING AND FLOW REQUIREMENTS

The OWD should always be installed per KAM recommendations, including the mixing requirement calculated per
customer provided flow conditions. Vertical installations are ALWAYS preferred.

FIG. 3-2

Recommended
KAM® SMS™
Static Mixing Spool

Recommended
KAM® SMP™
Static Mixing Plate

FIG. 3-3 OWD INSTALLED ON A KAM ML MEASUREMENT LOOP

Q
—_— SUCTION
|
? o <§

QHO )
o o =

The KAM ML Measurement Loop utilizes a pump to draw a representative flow from the main line into a
circulation loop, incorporating a KAM OWD. The loop flow is injected back into the main pipeline upstream

of the suction site, creating mixing and homogeneity prior to suction. A homogenous flow of 10-13 fps is
maintained at the sensor head for the most accurate measurement at all times.

OWDMANUAL 0723 5 KAM CONTROLS,
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INSTALLATION CONTINUED

GENERAL INSTALLATION DO'S AND DON'TS

OWDMANUAL 0723

Always install OWD®
sensors with the
electronics enclosure
shaded from direct
sunlight.

DO NOT use Teflon
tape on threads con-
necting to the OWD®
flow through sensor.
DO use liquid thread
sealant.

KAM CONTROLS, INC.



INSTALLATION CONTINUED

PRIORTO INSTALLATION

Remove all the protective packaging materials, and ensure that the OWD® sensor was not damaged during transit.
The following items are provided with the KAM® OWD® sensor:

One (1) RS232 communication cable for connecting your PC to the OWD
One (1) USB-to-serial converter, in case your computer does not have an RS232 serial port

Please ensure you have received these items and store them properly. They will be used for initial startup and
operation of the OWD sensor.

REMINDER: Please refer to the Installation Mixing and Flow Requirements on page 5 of this manual to ensure proper
sensor placement where at all possible.

In installations below -4°C where the OWD is exposed to an open environment, KAM CONTROLS recommends
operators insulate the OWD, and if the pipeline is heated, that the heating trace be extended to include the OWD.

If the pipeline is not going to flow for extended amount of time and the pipe is not heated then OWD should be taken
out to avoid damage to the sensor probe by freezing water.

MAIN LINE INSTALLATION INSERTABLE MODELS

The KAM® OWD® sensor should be installed
according to FIG. 34. A full-opening ball valve is FIG. 3-4 KAM® OWD® INSTALLED ON A MAIN PIPE
used to isolate the OWD® sensor from the pipeline
during installation or removal. The seal housing of
the OWD® sensor allows the probe to be inserted
and removed from the pipe under pressure and flow
conditions. The OWD® sensor should be inserted
so that the windows of the probe are located
approximately in the center half area of the pipeline. Locking Collar

NOTE: If line pressure exceeds 100 psi, use a \
KAM®IT Insertion Tool when installing/removing the
KAM® OWD® sensor. Failure to do so could result in
damage to the instrument and/or serious Full-opening

bodily injury. Ball Valve — _”

Seal Housing —

Center half area
of the pipeline

OWDMANUAL 0723 7 KAM CONTROLS, INC.



INSTALLATION CONTINUED

CALCULATINGTHE REQUIRED INSERTION LENGTH
Prior to mounting the OWD™ sensor on the Full-opening Ball Valve, you must determine the insertion length required.
1. Lay the OWD™ sensor on the ground or a table.

2. Loosen the Socket Cap Screws, using a 3/8" Allen wrench on the locking collar. This will allow the OWD™ shaft to
slide through the seal housing.

3. Push the OWD™ back through the seal housing until
the OWD probe is retracted inside the seal housing.
FIG. 3-5.

FIG. 3-5

NOTE: The antennas on the OWD sensor probe won't
necessarily end up all the way inside the seal housing.

4. Retighten the Socket Cap Screws on the locking collar.
This will prevent the OWD™ shaft from sliding and the

probe from getting damaged during mounting.

5. Measure the distance (D1) from the outside diameter of main pipe to the end of the connection where the OWD®
sensor is going to be installed. FIG. 3-6a and FIG. 3-6b.

FIG. 3-6a FLANGED SEAL HOUSING FIG. 3-6b MNPT SEAL HOUSING

)

i e

[ ]
[ |
: /KN t v

~ L Pipe O

Pipe OD
Pipe ID

Ds
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INSTALLATION CONTINUED

6. Calculate the insertion distance:

For flanged Seal Housing models TABLE 3-1 OWD FACTOR

MID - Minimum Insertion Distance Class Rating | 2 Slz"e 3 Slz"e
D1 - Distance from the top of the valve to the pipe 1504# 1.00 1.20
Lg - Gasket Width (Typical 0.134") 300# 112" 1.37"
WT - Pipe Wall Thickness 600# 1.50" 1.75"
Ls - Pipe ID x 0.25 (Sampling Area Length) 900# 200" 200"
Ds - Pipe ID x 0.5 (Sampling Diameter Area)

Minimum Insertion Distance (MID)= D1 + Lg + WT + Ls + OWD Factor

Example: D1=14"
Lg=0.134"
WT=0.25"
ID=8.125"
OWD Factor 2" 150#=1"

MID=14 + 0.134 + 0.25 + (8.125 x 0.25) + 1
MID=14 + 0.134 + 0.25 + 2.03 + 1 = 1741"

Take note of the calculated MID and proceed to step 7.

NOTE: The recommended sampling area per API guidelines is approximately the center half of the pipe. Use the
'Ds" parameter described above to determine this area if needed.

For 2" MINPT Seal Housing models

D1 - Distance from the top of the valve to the pipe
WT - Pipe Wall Thickness

Ls - Pipe ID x 0.25 (Measurement Area Length)
Lt - Thread Engagement (0.75")

Ds - Pipe ID x 0.5 (Measurement Diameter Area)

Minimum Insertion Distance (MID)= D1 + WT + Ls + OWD Factor - Lt

Example: D1=14"
WT=0.25"
ID =8.125"
OWD Factor= 1.65
Lt=0.75"

MID=14 + 0.25 + (8.125 x 0.25) + 1.65 - 0.75
MID=14 + 0.25 + 2.03 + 1.65-0.75 = 17.18"

OWDMANUAL 0723 9 KAM CONTROLS, INC.



INSTALLATION CONTINUED

10.

1.

Measure the calculated MID from the top of the
Locking Collar and place a mark with a permanent
marker or tape on the Shaft (Do not use anything
sharp to mark the shaft as this will create grooves
that will damage the O-rings in the seal housing.)
FIG. 3-7

You can now attach the OWD to the valve on the
pipeline. For threaded models, KAM CONTROLS

recommends liquid thread sealant and not Teflon
tape for the threaded OWD™ sensor.)

Open Full-opening Valve.

Loosen Socket Cap Screws on the Locking Collar.

Push OWD® sensor in until the mark is at the top edge of the Locking Collar. Ensure that OWD® flow indicator is

aligned with pipeline flow direction. FIG. 3-8.

FIG. 3-8

Flow indicator

Mark

et 4,

OWDMANUAL 0723
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INSTALLATION CONTINUED

12. Re-tighten the Socket Cap Screws.
13. Tighten the hex nuts holding down the Locking Collar one half turn. (FIG. 3-8) These should never be over-

tightened. Their major function is to apply light pressure on the chevron packing to ensure a seal between the
seal housing body and the insertion shaft.

REMOVINGTHE INSERTABLE/RETRACTABLE OWD® SENSOR

1. Toremove the OWD® sensor, first shut off power to the instrument.

2. Loosen the Socket Cap Screw on the Locking Collar.

3. Add grease to the shaft. Push shaft in approximately 4" (if possible).

4. Slide the OWD® sensor outward until the probe rests inside the seal housing.
5. Close the Full-opening Ball Valve tightly. Drain oil from valve if possible.

6. The OWD® sensor may now be unbolted from the system.

NQOTE: If line pressure exceeds 100 psi, use a KAM®IT Insertion Tool when installing/removing the KAM® OWD®
sensor.

Removal should be conducted in accordance with all regional and Class requirements.

REMOVING THE OWD® SENSOR FROM 2" FLOWTHROUGH SPOOLS

1. To remove the OWD® sensor, first shut off power to
the instrument. FIG. 3-9

(¢ )

2. Discontinue flow in loop from the main line and drain
fluid from loop.

3. The probe can removed from the housing by removing
the Hex screws on the collar. FIG. 3-9. Hex screws

4. The probe can then be lifted from the cell for testing/ J_L
inspection/calibration purposes.

R

Removal should be conducted in accordance with all U/
regional and Class requirements.

REMOVING FIXED INSERTION OWD® SENSOR
1. Toremove the OWD sensor, first shut off power to the instrument.
2. Discontinue flow in line and drain.

Removal should be conducted in accordance with all regional and Class requirements.

OWDMANUAL 0723 1 KAM CONTROLS, INC.



INSTALLATION CONTINUED

WIRING

Any components attached or installed (e.g. terminal compartments, bushings, explosion-proof cable entries,
connectors) shall be of a technical standard that complies with the specifications on the cover sheet as a minimum
and for which a separate examination certificate has been issued. The operating conditions set forth in the relevant
component certificates must by all means be complied with.

The temperature of the process fluid must not exceed +80 °C.
All wiring and maintenance on the KAM OWD must be done in accordance with regional and classification
requirements. It is the user's responsibility to understand these requirements.

It is also recommended that the OWD be wired with flexible wiring/conduit with additional slack/length in the wire to
accommodate insertion, removal, and testing.

Operator's should take all possible precautions to avoid any moisture from entering the electronics enclosure. The
enclosure should not be left open in inclement weather or for long periods of time, especially during operation

as condensation will accumulate. Lid should be tightly screwed shut, all conduits should be sealed and secured

in accordance with regional and classification requirements, and unused 3/4" NPT openings should be sealed in
accordance with regional and classification requirements. Do not power wash the unit.

¢ The installed 3/4" NPT plug is not part of the instrument installation and should be replaced by the appropriate
Ex certified 3/4" NPT plug for the final installation.

e The Oil Water Detector KAM OWD/ATD/LRW shall be connected by means of suitable cable entries or conduit
systems, which meet the requirements of IEC 60079-1, sections 13.1 and 13.2, and for which a separate
examination certificate has been issued.

e Cable entries (conduit threads) and sealing plugs of simple designs must not be used. Should the Oil Water
Detector KAM OWD/ATD/LRW be connected by means of a conduit entry which has been approved for this
purpose, the appertaining sealing device shall be provided immediately at the terminal box.

e Openings not used shall be sealed in compliance with IEC 60079-1, section 11.8.

e The connecting wire of the Oil Water Detector KAM OWD/ATD/LRW shall be installed to provide for permanent
wiring and adequate protection against mechanical damage.

e |f the temperature at entry fittings should exceed 70 °C, the connecting cables used have to be of the temperature
resistant type.

¢ The QOil Water Detector KAM OWD/ATD/LRW has to be included into the local equipotential bonding.

e The connecting wire of the Oil Water Detector KAM OWD/ATD/LRW has to be installed in an enclosure which
complies with the requirements of an accepted type of protection acc. to IEC 60079-0, section 1, if the connection
takes place in an area with potentially explosive atmosphere.

INPUTS INPUT/OUTPUT
24VDC - GND RS232 Console port — communication interface
24VDC + 24-30VDC for calibration
OUTPUTS LED INDICATORS
4-20 mA - Current output, source powered. LED1 24 VVDC Power
Set to requisite percent water at factory.  LED2 5VDC Internal supply
4-20 mA +

DIG OUT (+)  Alarm or relay (digital contact closure)

RS485 Modbus interface

OWDMANUAL 0723 12 KAM CONTROLS, INC.



INSTALLATION CONTINUED

WIRING CONTINUED

RS232 communication
cable (provided)

FIG. 3-10a WIRING DIAGRAM — UNITS WITHOUT HART

Alarm Output

(Dry Contact,
max 1 Amp)

Max 500 Ohms
Max Load

Power Supply

24VDC

MADE IN USA

ElKam ¢
5
TP6
KAM OWD
oo [ |[S]] am
oo || || S ewo
GND ® ® Dig Out (+)
GND ® ® GND
RS-232 RX ® ® GND
RS232 Serial Connections —— RS-232 TX ® ® 4-20mA -
GND ® ® 4-20mA +
—— RS-485 - ® ® 24 vDC -
MODBUS Serial Connections 4[
—— RS-485 + ® ® 24 VDC +
TP1©) Iﬁ)zu
3939 Ann Arbor Drive
TP2 Houston TX - 77063 LEDL
O o200 'E5
GND -ram.

(24 Watts)

CAUTION: OWD provides the
power for the 4-20 mA loop.

Do NOT apply external voltage as
this will damage the output/board.

FIG. 3-10b WIRING DIAGRAM — UNITS WITH HART

Alarm Output
(Dry Contact,
max 1 Amp)

[Lep2

Aln
GND
Dig Out (+)
CHS
GND

HART -

HART Connections —|:
HART +

Power Suply 24 VDC -
24 \VDC
(24 Watts) 24 VDC +

QOVVVVDD

o O

4-20 -

4-20 +

CHS

GND

Max 500 Ohms
Max Load

,_,D|_| RS232 communication
cable (provided)

RS232 Serial
Connections

RS-232 RX

RS-232 TX

CHS
GND

GND

3 o ©

GND

CAUTION: OWD provides the
power for the 4-20 mA loop.

Do NOT apply external voltage as
this will damage the output/board.

OWDMANUAL 0723
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WIRING CONTINUED

INSTALLATION CONTINUED

TYPICAL POWER AND LOOP WIRING CONFIGURATION

FIG. 3-11
OWD Power Supply TYPICAL
24VDC + wim WIRING
24VDC -
. 24VDC
el (24 Watts) Recommended
configuration see FIG.
w 3-12/3-13
.
4-20mA + RECEIVER
4-20mA - 5 INPUT
OWD WRONG
Power Supply
) WIRING
24VDC + i
24 VDC - ranill 24VDC
(24 Watts)

The OWD provides power for the 4-20 mA
4-20mA + 0 E RECEIVER loop. Adding external power can damage
4-20mA - ) INPUT the output and/or board.

OWDMANUAL 0723 14 KAM CONTROLS, INC.



INSTALLATION CONTINUED

WIRING CONTINUED

POWER SUPPLY AND OUTPUT WIRING WITH LOOP POWERED ISOLATOR (RECOMMENDED)

FIG. 3-12 Recommended 4-20 mA Loop
OWD Isolators:
Power Supply
20\DC + win XCONPC528P DIN Rail Mount
24VDC - o1 24VDC Loop Powered Isolator, 4-20mA,
(24 Watts) Galvanic, UL Listed or similar (V
min 10 Volts)
(+) | INPUT (+)
4-20mA + 8 é RECEIVER Loop Isolator Minimum
4-20mA - 0 -~ 3 NEUT Requirements:
Loop lsol Voltage: 6- 30 VDC
p Isolator

Input Range: 0-20 mA

POWER SUPPLY AND OUTPUTWIRING WITH LCD AND LOOP POWERED ISOLATOR

FIG. 3-13
OWD Power Supply
24VDC + ®)
24 VDC - suuill 2aNDC
(24 Watts)
0 INPUT (+)
4-20mA - RECEIVER
4-20mA + o INPUT
* OUTPUT O
Loop Isolator

+ | |
n w [an)]

LCD Model PD663

OWDMANUAL 0723 15 KAM CONTROLS, INC.



INSTALLATION CONTINUED

WIRING CONTINUED

RS232 WIRING DIAGRAM

FIG. 3-14 DB9 Female Connector
OWD

Pin 1 CD - Not connected
Pin 2 TxD

RS-232 TX Pin 3 RxD

Pin 4 DTR - Not connected
RS-232 RX Pin 5 GND

Pin 6 DSR - Not connected
GND Pin 7 CTS - Not connected
Pin 8 RTS - Not connected
Pin 9 RI - Not connected

RS-232 TX (Red)

RS-232 RX (White)

GND (Black)

NOTE: To avoid repeatedly opening electronics enclosure during diagnostics, it is recommended operators
permanently wire an RS232 connection to the instrument with corresponding 9-pin connection at junction
box for PC connection.

FIG. 3-15

USB-to-serial converter RS232 communication cable
(provided) (provided)

) —

RS232 communication cable
(provided)

OWDMANUAL 0723 16 KAM CONTROLS, INC.



INSTALLATION CONTINUED

WIRING CONTINUED

RS485 WIRING DIAGRAM

FIG. 3-16

OWD

RS-485 -

RS-485 +

RS485 Converter (2-Wire)

TDA(-)/ DATA -

TDB(+)/ DATA +

POWER SUPPLY AND OUTPUT WIRING WITH EXTERNAL POWER ISOLATOR

FIG. 3-17

OWD

Power Supply

24 VDC +
24 VDC -

4-20mA +

INPUT

4-20mA -

:

(+)

s

L] 24VDC
(24 Watts)
RECEIVER

INPUT

OUTPUT
Loop Isolator

OWDMANUAL 0723
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INSTALLATION CONTINUED

WIRING CONTINUED

DIGITAL RELAY CONFIGURATION

FIG. 3-18
OWD 24 VDC
Relay
Digital Out (+)
) Low Side § ) High Side
L !
GND
OWD
Relay
Digital Out (+)
) Low Side § ) High Side
L in !
GND oD
OWD AC Voltage
Relay
Digital Out (+)
) High Side \ g Low Side
|
L
GND

TYPICAL
WIRING

WRONG
WIRING

WRONG
WIRING

OWDMANUAL 0723 18
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KAM OWD OPERATION REALTERM

REALTERM SOFTWARE CONFIGURATION

RealTerm software is used for calibration, debugging and configuration of the OWD. To download RealTerm, go to
https://www.kam.com/documentation/ and download the file "Realterm Software" from the "Software" section. Once
downloaded, unzip the file, double-click on the executable file (.exe) and follow on-screen instructions to install.

1. Open RealTerm software. A window will open as shown in FIG. 4-1.
2. The window will automatically default to the "Display" tab. Click on the up arrow underneath of the "Cols" window

until the number reaches 120. Do not attempt to type the number in as this will result in an error message. If you
receive the error message, you must close RealTerm and reopen.

FIG. 4-1 2 RealTerm: Serial Capture Program 2.0.0.70
-
W
< >
Display tab ———p- Display | Port | Copture| Fins | Send | EchoPor ] 120 | 1202 | 120Mise | Mise | An| Clear] Freeze| 7|
Dizplay :‘_53 [ Half Duplex Statu.s
?: ﬁﬁg:' I~ mewline mode _ | Disconnech
" Hexlspace] | [ Inwet [ 7Bits _|R=D [2)
£ ekl | M XD 3)
2 s Data Frames _|CTS (8]
g ntl _IBB Bytes 2 - _|pcom)
uint] . _|DSR (8]
bl [ Single  Gulp :
= Einan _IRing (3)
(C_ Hlbblf Rows Calg _ |BREAK.
b e, Teminal Fort| 207 =] [120 2] & Serolback [2000 = IEnor
Char Count:0 CPS5:0 Port: 4 115200 8M1 Non

Click until number equals 120
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KAM OWD OPERATION REALTERM CONTINUED

3. Click on the "Port" tab (FIG. 4-2) and change the Port settings as follows:

Baud: 9600
Parity: None
Data Bits: 8
Stop Bits: 1
Hardware Flow Control: 1

Port: Select port number assigned to your serial port or USB port connected to the converter. You can find this
information in the Device Manager of your PC under "Ports." FIG. 4-3.

4. Click on the "Change" button to save these settings.

File Action View Help

= @ HElIE

— Disk drives
[ Disploy adapters
2 DVD/CD-ROM drives
) Human Interface Devices
=8 IDE ATA/ATAP! controllers
@ IEEE 1354 host controllers
35 Imaging devices
= Keyboards
@ Mice and other pointing devices
§ Microchip Tools
[ Monitors
& Network adapters
PO rtS —p | v @ Pots (COMELPT)
@ Communications Port (COM1)
& ECP Printer Port (LPTI)
@ USB Serial Port (COME)
7 Print queves
P Printers
[ Processors
By Security devices
[ Sensors.
o Smart card readers
0 Software devices
i Seund, video and game controllers
G Storage controllers.
B Suctom devicec

OWDMANUAL 0723
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RealTerm: Serial Capture Program 2.0.0.70
< >
Port tab —— o Fu | Capture | Pins | Send | EchoPart| 12¢ | 1202 | 12CMisc | Misc | An| Clear Freeze| |
Status

Baud [0 =] pon [ <] [open Seu — Change to save

S | b Parity Diata Bits| Stop Bits Sl A (i j ?5:5 [[g]]

elect port numper [f_':Nuna — T — r Hecem.a on Char: [17 CEeE

- ESedn " 7bits | ~Hardware Flow Cortral [ Transmit Xoff Char: |19 _|DCD (1)

el || € Bbits || & None  C RTS/CTS ro— _IDSRE)

 Gpace | C Bbits| | O DTR/DSR{ RS4E5s R "~ Ring (3]

& ichet |BREAK

I I _|Error
Char Count:0 CPs:0 Port: 1 115200 8N1 None
Port settings
FIG' 4-3 & Device Manager - [m] X
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KAM OWD OPERATION REALTERM CONTINUED

5. Click on the "Send" tab. FIG. 4-4.
6. Check the first 4 boxes in the "EOL" section. FIG. 4-4.

7. The RealTerm software configuration is complete.

FIG. 4-4

RealTerm: Serial Capture Program 2.

Send tab ——prpap-ror—-eaprret-eim® Send | EchaPart| 120 | 1202 | 120Misc | Mise | An| Clear| Freeze| ?|

EOL <—m Slatus EOL section
| | Send ﬂumbers| Send ASCII ||7 +CR || Bafore —| Diseonnect
¥ +LF &t _RED (2)
| | Send Numbers|  Send ASCII |||; 2 = CITXD (3
+
,— = _|CTS (8
ﬂ ﬂﬂ Repeats |1 ﬂ ™ Literal [ Ship Spaces [~ +oro| JSMBUS 8 _|oco 1)
Dump File to Port _|DSR (6]
|c:\temp\capture.txt j J Send File x Stop | Delaps |0 (IO 3% _|Ring (3]
........... __|BREAK
Repeats W m _ | Errar
Char Count:2172 CPS:0 Port: 4 115200 8M1 Non
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OUTPUT DATA

An RS232 cable for connecting your PC to the OWD has been supplied with the OWD along with a USB-to-serial
converter in case your computer does not have an RS232 serial port. Go to https://www.kam.com/documentation/ and
download the file "RS232 Driver" from the "Software" section. Once downloaded, unzip the file, double-click on the
executable file (.exe) and follow on-screen instructions to install.

Before proceeding, install and configure RealTerm as per instructions on pages 19-21 of this manual. Ensure your
PC is connected to the OWD sensor via the supplied RS232 serial cable and USB-to-serial converter as per wiring
diagram on page 13. To access the boards, use a 7/16" wrench to remove the (6) hex screws on the Explosion Proof
electronics enclosure and remove the cover.

Follow the steps below to view output data.
1. Launch RealTerm and turn on power to the OWD. The initial message will only appear once the unit is powered

up and after all the connections and configurations are made. If the OWD was already on, the message won't
display. FIG. 4-5.

FIG. 4-5 -

[
erial Number = OWD-28-20810iLF

[
There are 56 logs in flas
Initialization completelilF

Display| Port | Capture | Pins  Send | EchoPon| 120 | 1202 | 12Chisc | Misc | An| Clear| Freeze| 7|
EOL " Status

[ | Send Mumbers|  SendASCIl | +CR | Cornected
Q Q ¥ +LF ||: i:f”e _IRD(2)
[ 7| SerdMumbers| Send A5CI llg +E§ b _ITHD (3)

-
’— = _ICTs @
ﬂ ﬂ ﬂ Repeats |1 = [ Literal | Ship Spaces [ +orc | |SMEUS 8 _|oco@)
Durnp File ta Port _|DSR8)
|C:\Usels\F\nDEng\Desktop\Dutput.txt j J Send File x Stop | Delaps 100 3110 % _|Ring (9]
Stopped __|BREAK
EENENENENNRNENENNNNNNNNENENEE Fepeats [0 %) [0 = _ | Ewor
Char Count:392 CP5:0 Port: 19600 8N1 Mone
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2. Go to the "Send" tab, type "=ostart" on either command box for continuous data output every second, and click on
the "Send ASCII" button on the same line as the text box where the command is entered to send the command.
FIG. 4-6.

FIG. 4-6
i '19 746,18 .162 . 0.600, '5947 8485, 96.463.73 .86 %, 1041500, 83 EFFFir
S19.9747.18.162.0.00 J5945.-@.405.96.463.73.062.%.10.415.0C. 53 . *x2CA3
-19.8749.18.162.0.00 -5942.-8.485.96.463.73. 362,*.13 415.0C. 83, 113201
Send tab _B'IW'}'PUH—"WW'}'WVSBM | Echo Pon] 2t |z | I2EM|sc] Mise | An| Clear| Freeze| 7|
EaL o Statuz
—> |-ostart x| 5erd Numbers| Send ASCII ||—" +CR | Connected
[~ Before
M F || e _|R%D (2]
[ =] send Numbers| Send ASCII |||: /o il D (3)
+
ﬂ ﬂﬂ Repeats |1 % [~ Literal [ Ship Spaces || +crc SHBUS 8 :| ngcg[[i]]
Dump File ta Port _|DSR ()
|c:\temp\capture.txt j J SendFile | 3 Stop | Delays |0 3|0 3 _|Ring (9)
___________ _|BREAK
Bepeats W m _ | Emor
Char Count:5454 CPS0 Port: 19600 8M1 Mone

3. The output will start automatically in CSV (comma separated values) format. See FIG. 4-7 on page 25 for output
data definitions.

If the output readings do not display in the RealTerm menu, proceed to the "RS232 Communication”
troubleshooting section on page 43 of this manual.
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FIG. 4-7 OUTPUT DATA

Column Headers/ilF

.088, .19 .8782,.18.162

1BP@_ %19 @781 .
-880, *, 190778,
-B0A, * 19 @773, .18.16
-BPA.%*.19 _A766.18.162.0.
0900, 4.9@8.*.19 .@758.18.162.8.

A.000.4.P00,.*.1%.0747,.18.162.8.
4 BBB.*,i? 3?49 18 162 B

8.883,4.838.*,19.B?G4.i8.162,8.
4,880, =,17.0772,18.162.8.
-088,. =%, 19 8778 ,.18.162.0.

A-PPA.4.PPA. %19 _A?53.18.162.0.
0003, 4.000,%,19_A747.18.162.0.
0.008.4.001,.%*.1%.0744,18_162.0.
A.006.4.001,.%.1%.073%,.18.162.8.
0.005.4.001 ,.%.17.0748,18.162.8.
A.003.4.P00.»*.1%.0742,18_162.8.
0.006.4.001.%.19.0744,18.162.0.
0.000,.4.000,.*.17.0745,18_162.0.
A.000.4.P00,.*.1%.0746,.18.162.8.
0.000.4.000,.%.17.8758,18.162.8.
0.000.4.000,.*.19.8758,18.162.0.
A.000.4.000,.%.19.0747,.18.162.8.
0.000.4.000 %17 .0746,.18_162.0.

Live OQutput is enabhled: 9688 baud rate. 8 Bit,. No parity. 1 stop bitilr ~
B._091.4._ 088, *_ 19 _A753 .18 _162_A.808, . =_2 5951 -@_485_95_562,72 _9580EPercent Water. 4-28mA Output. =51 U

*,82 Uoltage.0C Offset.Board Temp.Prohe Temp.*.83 Unliage.Fluid Ph

A0, =2 5944,
B0, *.2.5944
BAe,. =2 5945,
B.800.x,.2.5947,

.808, *,2_5746

.88, =, 2 5947,

.B00, =« 2 5946,
.88, =, 2 5946,
BA0, *.2.5%946 .
Be0,. *.2.5746 .
AR, =2 5949
B0, *.2.5951 .
AA,. =2 5953,
BA0,. *.2.5953 .
Be0,. *.2.5952,
BA@,. =2 5951,
B0, *.2.5953 .
BAe,. =2 59508,
BAR, *.2.5%49
B0, *.2.5747,
A0, %2 5948,
BA0, *.2.5947,
AR, *.2 5947,

BAA,. *.2.5%45 .
BBB *,2. 5942

| |
r_ D| Acl | Febats |1 E |

-

| I T rs| Sendlbacl ||— +CR

—@.405.96.358,.73 806, =, 18.418,.0C. 83 . =11CA
@.4685.96.912,73 062, =, 10.418.0C,. 83, «AFDE
-485.96.812,72 950, %,.10_.417_0C .83, =E982
-405,.96.125.73.862,%.10.420,0C. 83, =8EEA
-485,.96.125.73.806,.%.10.418,.0C,. 53, *A7DE
-485,.96.125,.73 862, =.10.417.0C,.53, =582C
-485,96.125.73 806, =.10.417,0C,. 83, =B58D
-485 .96 .125,73 886 . =, 10_.417_0C .83, =BCYD
—0.485.96.125,73.806,.%.10.414,.0G.53, =845F
—8.485.76.238,73.862,.%,.10.428,0C. 53, %6 DE2
—@.405.96.238,.73.862, %, 18.415,.0C.83 . =8139
—0.485.96.350,73 .806,.%.10.417,.0C.53, =B63B
—@A.405.96.358,73 862, %,10.414,.0C .83, =84CH
—0.485.96.238,73.006,.%.10.412,.0G.53,=91CD
—8.4085.76.238,73.862,%,.10.417,.0C. 583, %9285
—@.405.96.238,73 806, =,.10.415.0C.53, »92F@
—0.485.96.238,73.862,%,.10.415,0C. 83, =82CD
—8.4085.96.3508,73 862, ,x.10.417,0C, 83, %8361
—A.485.96.358,73 .886,.%.10.418 . 0G. 53, «FBED
—8.485.76.308,73.862,%.10.417,.0C. 53, =C2B8
—@.405.96.350,73 806, %=.10.414,0C_ 53, x58DC
—0.485.96.463,73.862,.%.10.417,.0C.53, =817
—0.405.96.463,73 806, %,.10.412 . 0C .53, =EFFF
—B.405.96.463,.73.862,*,18.415,0C,.83 . =2CHA3
B 435 96 463 73.862.%.18. 415 0C.583,%1132
o[ 11 () 448

(5L

An| Clear| Freeze| 7|
Status
_ | Conmected
[ §+LF _|R¥D (2]

Column 2: 4-20 mA output

Column 1: Percent water output

cr After TIT=D (3]
Ly
— b [ chin Racee [T o | SPEUS 8 :I JEE [ﬁ]\

Column 15: Fluid phase sensor
(S1 or S3)

Column 14: Fluid phase state (OC
orWC)

Column 13: Sensor 3 voltage

Column 12: Separation indicator

Column 11: Probe temperature. Range: 0 to 149 °C

Column 10: Board temperature. Range: 0 to 70 °C

Column 9: Oil continuous mode offset

Column 8: Sensor 2 voltage. Range: 0-20 volts
Column 7: Separation indicator

Column 6: Temperature compensation factor

Column 5: Water continuous mode offset.

Column 4: Sensor 1 voltage. Range:0-20 volts

Column 3: Separation indicator
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4. Type "=ostop" and click on "Send ASCII" to stop the continuous output. Always do this before disconnecting.

FIG. 4-8.

FIG. 4-8

Live Output is enabled: 9688 bhaud rate, 8 Bit, Mo parity, 1 stop hitlsF
Column Headers!ir

0.801,4.088,x,19.0753,18.162,0.0800, =, 2.5951,—0.485,95.562, 72 . 950@4Percent Hater,4—28nA Output,=,S51 U
oltage, UG OFfset,Temp Comp Factor,x,$2 Uoltage,OC OFFset,Board Temp,Probe Temp,x,$3 Uoltage,Fluid Ph

ase,Fluid Phase Sensor,CRCIF

B.008,.4.080,%,19.08764,.18.162.0.0008,.%.2.5944,-0.485, 96 .358,73 . 806 . =, 10.418,.0C, 53, *1 1CAlilr
B.000,.4.080,%,19.8772,.18.162.0.0008,.%.2.5944,-0.485,96.812,73.862 . %,108.418,.0C,. 53, *AFDE(:LF
B.000,.4.080,%,19.8778,.18.162.0.0008,.%.2.5945,-0.485,96.812,72_.958,.%,108.417,.0C, 53, *E982(ilr
B.000,.4.080,%,19.8782,18.162.0.0008,%.2.5947,-0.485,96.125,73.862.%,108.428,.0C,. 53, >3 EEA (il
B.000,.4.080,%,19.8782,.18.162.0.0008,%.2.5946,.-0.485,96.125,73 806 . =,18.418,.0C,. 53, *A?DE(LF
B.000,.4.080,%,1%.0781,18.162.0.008,>,2.5947,-8.485,96.125,73.862,>,10.417,0C, 53, =582Clf
B.000,.4.080,%,19.8778,.18.162.0.0008,%.2.5946,.-0.485,96.125,73 806, %,18.417,.0C,. 53, *B5ADLr
B.000,.4.080,%,19.8773,18.162.0.0008,.%.2.5946,.-0.485,96.125,73 806, %,108.417,.0C, 53, *BC?DIlr
B.000,.4.080,%,19.8766.18.162.0.0008,%.2.5946,.-0.485,96.125,73 806, %,108.414,0C, 53, 345 F(ilr
B.868 ., 8. %,19.8758, 1 62.0.800,.%.2.5946,.-0.485,96.238,73.862.%,108.428,.0C, 53, %6 DE2(ilr
B.868 ., 8. %,19.8753,18.162,.0.000,%,2.5949,-0.4085,.96.238,73.0862,%,18.415,0C,. 53, =8139 (s

B.EEB,Q:EBE,*,lS‘ .5747:18 .162,.8.880,%,2.5951,-8.4085,96.3508,.73.0886 . %,.10.417,0C,53 . *B63Blslr
B.008,.4.0081,.%,19.8744,18.162.0.0008,%.2.5953,-0.485,96.358,73.862 . %,108.414,0C, 53, *34CAClr

B.806,.4.0081,.%,19.8739,.18.162.0.0008,%.2.5953,-0.485,96.238,73 806, %,108.412,0C, 53, %91 CDUlr
B.805,.4.0081,%,19.8740.18.162.0.000,%.2.5952,-0.4085,96.238,.73 062, %.108.417,0C, 53 . *99B5 (!
B.0083.4.080,%,1%.0742,18.162.,0.800,>,2.5951,-0.4085,.96.238,73.806, *,10.415,0C, 53 . *92FaA(
B.806,.4.0081,.%,19.8744,.18.162.0.0008,.%.2.5953,-0.485,96.238,73.862.%,108.415,0C, 53, *89CDlr
B.000,.4.088,%,1%.0745,18.162.0.808,>,2.5958, -8.485,96.350,73.862,>,10.417,0C, 53, =A361 (i
B.000,4.080,>,19.08746.18.162.0.0008,.%.2.594% . -0.485, 96 .350,73 . 806 . =, 18.418,.0C, 53 , *FBED(:lr
B.000,.4.080,%,19.8750,.18.162.0.0008,%.2.5947,-0.485,96.350,73 .862 . %,108.417,.0C, 53, *C2BALF
B.000,.4.088,%,1%.0750,18.162.0.008,>,2.5748,.-8.485,96.350,73.006,. >, 10.414,0C, 53, =58DCrF
B.000,.4.080,>,19.8749,.18.162.0.0008,.%.2.5947,-0.485,96.463,73.862.%,108.417,.0C,. 53, 31 7Blilr
B.000,.4.080,>,19.08746.18.162.0.0008,.%.2.5947,-0.485,96.463,73 .806 .. %,108.412,0C,. 53, *EFFFilr
B.000,.4.080,%,19.8747,.18.162.0.0008,%.2.5945,-0.485,96.463,73.862 . %,108.415,0C, 53, *2CA3 (ilr
B.000,.4.080,%,19.8749,.18.162.0.0008,.%.2.5942,-0.485,96.463,73.862.%,10.415,.0C, 53, »*11320lr
B.000,4.080,%,19.8752,18.162.0.0008,.%.2.5940,-0.485,96.463,73.862 . %,10.415,0C, 53, 4478 (slr
B.000,.4.080,%,19.8753,18.162.0.000,.%.2.5940,-0.485,96.463,73 .862.%,.10.412,0C, 83, *855Elslrialr

Live Output is disabled: type ®=ostart’ to enable the outputiiF

Display | Fort | Capture | Fins

EOL |
I x| SendNumbers| Send 43CI | +CR| | porore
v 4

S
[}

5 V¥ After
ostop - v +CR
—_— Send Numbers| Send ASCII v

[ 0] 2] LF] Pepeats [T 2 I Lieral [ Sitip Spaces | +orc| |SMEUS E

Durmp File to Part

[ Memp'capture tat jJ Sendfile | 3 Stop | Delws |0 3|0 %
o Bepeats I 2] 0 2

Send |EchoPart| 120 | 1202 | 12CMise | Mise | An| Clear| Freeze| ?|

Status

| Connected
_IRxD [2)
™o @
_lcTs 8
_|pco )
_|DSR Bl
_|Ring (9]
_|BREAK.
_|Enar

Char Count:5454 CPS:0 Port: 19600 8N1 Nene
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OFF-LINE CALIBRATION

NOTE: This procedure should be used in applications where manual samples are not easily collected from the main
line.

Although the OWD has been calibrated in the factory, it should be calibrated in process conditions prior to use. This
can be done using 100% brine (produced water) and 100% dry oil in buckets as outlined below. Once installed, it will
need to be adjusted per the steps in the following "In-Line Calibration and Verification" Section.

For the brine/dry oil method, in addition to fluid samples, operators will need appropriate tools for the extraction of the
OWD, an RS232 cable (supplied) or an USB-to-serial converter (supplied), and a PC equipped with RealTerm software.
Follow instructions on the "RealTerm Software Configuration" section to install and configure RealTerm.

1. If the OWD has been installed, remove from the line according to the instructions on page 11 of this manual.
Clean the OWD sensor according the guidelines on page 41 of this manual.

2. Restore power to the OWD. Connect your PC to the OWD sensor via supplied RS232 serial port or USB-to-serial
converter as per the wiring diagram on page 13 of this manual. To access the boards, use a 7/16" wrench to
remove the (6) hex screws on the Explosion Proof electronics enclosure and remove the cover.

3. Launch RealTerm. Let the OWD warm up for 20 minutes. This will stabilize the electronics temperature.

4. Insert the sensor in a bucket with brine (produced water). Probe should remain in brine until a stabilized
temperature is observed. Readings should show 100% water or something close to 100% (Column 1) and the
watercontinuous state (Column 14) in the RealTerm menu.

NOTE: As all water in crude oil has salt, the OWD sensor has already been calibrated for salt water. You will not
get an accurate reading if you use fresh water for testing. Salt water content should match stated content on
approved drawings/data sheet. It should also show 20 mA if the mA range is calibrated for 0-100%, which you can
measure at the output terminal. Regardless of readings, the sensor must be recalibrated.

WARNING: If the sensor is submerged in brine and Column 14 does not display WC (Water Continuous), do not
perform the calibration and contact KAM Technical Support for further assistance.

5. On RealTerm, type "lcal" (lower case L) on the first command box under the "Send" tab and click on "Send ASCII."
An "Enter Percent Water" prompt will appear, you have 20 seconds to enter the water percentage. Type "100" on
the second command box and click on "Send ASCII." The calibration confirmation message will display. FIG. 4-9.
If the 20-second window expires, repeat the process.

FIG. 4-9 Enter Percent 99.975.19.996.=.1.6569.0.654.0.000,%,13.2970,-0.766.92 412 .'73.963 . =, 0.400, 1/C, 53, *IESL iif
Calibration Mode: Enter Percent Water{or press n to exit calibration mode>CRLf

Water prompt

Display| Port | Captwre | Pins  Send | EchoFat| 120 | 1202 | Izchise| Misc | An| Clead Fr

5
EOL | '
——> ||Llcal | Send Mumbers| Send ASCII g :EE  Before

[ =1 Send Ngmbers| SendASCII ||7 o£R | [ After I
. . . ¥ +IF

) ) A.766.92.412.73.963, x.0.488,\C, $ 3, x3ERL ir
Ca“bra‘“on Calibration Mode: Enter Percent UWater{or press n to exit calibration mode>klF
Calibration percent water enterved iz 100.888 [LF

| | WG Offset B.6570F
Conflrmatlon 166 . 000, 20.0008,%.1.6572.0.657.0.808,.%.13.2972,.-0.766,92 .412,
100080, 20 0008, *,.1 6567, 8. 657, 0000, %,.13_2964.-8.766,.92 412,
180.000,.20.0008,.%.1.6562.0.657.0.808,.%,.13.2957,.-0.766,92 412,
100.900.20.000 . *,.1 6557 .8.657.80. 000, .13 .2955.-A.766.92 .525.73.
100 . A8A_20._AAA_ * 1 6567 A. 657 B. 000 = 13.2962 —A.766,.92. 525 - _ 48 3 G F5 Ll

Display | Port | Coplure| Pins  Send | EchoPart| 120 | 1202 | 120Misc | Mise | An| Clear| Fr
:

EOL— [ \n
[1eal | SendMumbers| SendASCI [ +CR  Befare
¥ +LF

e |1EB ﬂ Send Ngmbers| Send ASCII |g +|E§| [ After
I * . — 4+
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6.

7

Remove the instrument from brine, and thoroughly clean and dry the probe.

Insert the OWD sensor into a bucket or a jar filled with a sample of dry oil. To accurately test the OWD, you must
use oil that does not have any water in it or which has a known, low percentage of water (preferably <1%).
Sample water percentage can be determined by Karl Fischer, centrifuge or distillation per APl Chapter 10. The
water percentage reading should show 0% or reflect the known water percentage (Column 1) and the oil-
continuous state (Column 14) on RealTerm.

WARNING: If the sensor is submerged in dry oil and Column 14 does not display OC (Qil Continuous) do not
perform the calibration and contact KAM Technical Support for further assistance.

Type "lcal" (lower case L) on the first command box under the "Send" tab and click on "Send ASCII." An "Enter
Percent Water" prompt will appear, you have 20 seconds to enter the water percentage. Type "0" or the known
percentage of water on the second command box and click on "Send ASCII." The calibration confirmation
message will display. FIG. 4-10. If the 20-second window expires, repeat the process.

FIG. 4-10 Enter Percent

- P 395 L R b1 51315 g g 3 T ORI 3.0, F 7D, LW 303, UL, 53 %L D FEILH
W 1 t 2231484 . %,17.5134_18_.162 . 8.888, =, 2 _ 465 43,.93.875.74.131 . %,18.452,0C .83 =3ADCIHF
ater promp e g 1ibration Mode: Enter Percent Water{or p to exit calibration mode il

Display | Port | Capture| Fins  Send | EchoPort] 120 | 1202 | 12CMisc | Misc | An|
EOL— n
—— [Ical v | SendNumbers| Send ASCIl |V +CR I Before
ool e

[ =] Send Numbers| SendAsCil | +CR

Calibration 231, -341:;:17:5%:34,181.:162,B.Bﬂﬂ:*:%:45 i
H H i i ode: Enter Percent Water{or pre
confirmation ———p s t water entewed is B.0@@ i
Lo 8.5
.4627,.-8.
.4618.-8.
-4616.-0. 5 C.83, i
.4628,.-8. 3. L4 -18.456,.0C .83, =F89D
2.4627 -0.5 _988 _ * 10, G, 83 =913 Eir
D\splay] Part ] Eapture] Pins ~ Send IE:ho Port] 12C ] 1202 } IZEMlscw Mizc I m
EOL 2l
[Teal | SendNumbers| Send ASTI b +CR
E |
—> |8 ] SendMumbers|  Sendagri | +CR

The OWD has now been calibrated to process conditions and can be installed.
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IN-LINE CALIBRATION AND VERIFICATION

PLEASE NOTE: The following calibration steps are to be conducted during initial installation with existing process
conditions; during routine verification procedures; or when OWD readings indicate a slight drift off acceptable
accuracies in continuous operation. You will need an RS232 cable (supplied) or an USB-to-serial converter (supplied), a
PC equipped with RealTerm software, and a means for manually collecting and measuring samples.

Before proceeding, install and configure RealTerm as per instructions on pages 19-21 of this manual. Ensure your
PC is connected to the OWD sensor via the supplied RS232 serial cable and USB-to-serial converter as per wiring
diagram on page 13. To access the boards, use a 7/16" wrench to remove the (6) hex screws on the Explosion Proof
electronics enclosure and remove the cover.

1. Launch RealTerm. Manually draw (3) samples of fluid according to API MPMS Chapter 8.1, waiting at least 15
minutes in between each sample draw.

NOTE: It is preferable to take the manual samples when you have steady OWD readings not varying by more than
1%.

2. Each time a sample is drawn, note value or take a screenshot of the current percent water OWD reading
(Column 1) in the RealTerm window.

3. Determine water percentage in each sample using centrifuge or the best available method to measure the
amount of water required.

4. Average the water content from the three manual samples per API Chapter 10.
5. Average the water content from the three OWD readings or screenshots (Column 1 in RealTerm).
6. Take note of the current reading of the OWD in RealTerm or capture it in your computer.

7. Calculate the difference between the manual sample average and the OWD average and add or subtract that
value to the current reading of the OWD in RealTerm. This value is the calculated percent of water to be entered
in RealTerm to calibrate the OWD. See Calibration Example on page 29.

8. Type "lcal" (lower case L) on the first command box under the "Send" tab and click on "Send ASCII." The
"Calibration Mode" message will appear, you have 20 seconds to enter the value. Type the calculated percent of
water (i.e. 2.89 for 2.89%) on the second command box and click on "Send ASCII." The calibration results will
display. FIG. 4-11. If the 20-second window expires, repeat the process.

NOTE: For 0-100% water applications, calibration is required on both oil-continuous and water-continuous
phase. If the OWD will operate on the watercontinuous phase (approximately 75% to 100%) range only,
watercontinuous phase calibration alone is required. If the OWD will operate on the oil-continuous phase
(approximately 0 to 40%) range only, oil-continuous phase calibration alone is required.
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CALIBRATION EXAMPLE

Manual samples water content:
1.2.51%
2.2.75%
3.2.62%

Average = 2.63%

Difference of averages:
2.74%-2.63% = 0.11%
According to the averages, the OWD is reading 0.11% high.

Current reading: 3.0%

To adjust the OWD, the reading needs to be lowered by 0.11%.

3.0% -0.11% = 2.89%.

This is the new value to be entered into the OWD.

OWDMANUAL 0723 29

OWD screenshots water content:

1.2.60%
2.2.91%
3.2.70%

Average = 2.74%
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CALIBRATION WITH LABORATORY ANALYSIS

In cases where on-site reference measurement (Karl Fischer or centrifuge) is not available, the OWD can be verified
after obtaining results of manual sample analysis at a laboratory. The oil-continuous mode and water-continuous mode
need to be calibrated separately.

Before proceeding, install and configure RealTerm as per instructions on pages 19-21 of this manual. Ensure your
PC is connected to the OWD sensor via the supplied RS232 serial cable and USB-to-serial converter as per wiring
diagram on page 13. To access the boards, use a 7/16" wrench to remove the (6) hex screws on the Explosion Proof
electronics enclosure and remove the cover.

OIL CONTINUQOUS CALIBRATION

1. Launch RealTerm. Got to the "Send" tab, type "output" on either command box and click on "Send ASCII" to get
one line of OWD reading. FIG. 4-12.

FIG. 4-12 “* RealTerm: Serial Capture Program 2.0.0.70

e gl 1.490.4.238, %, 0.5874,-75.028,0.144,.%,8.9692.-2.061.34.625,23 984, %,10.267,0C. 53, =3EDC

< >
Display | Pt | Capture | Ping  Send lEcho Port| 120 | 1202 | 12CMisc | Miss | An| Clear Freeze| ?|
i EOL - Status
——— | [output v | Send Numbers| {8 |f +c ~ Befae jg;gn[azn]ted
[ =1 Send Numbers| Send ASCII I— +EH [ At IR0 3
[ ol el e T H o o 1 e ] Joisig

2. Check column 14 to ensure that the OWD is in OC mode (Oil Continuous).

3. Manually draw (3) samples of fluid according to APl MPMS Chapter 8.1, waiting at least 15 minutes between
sample draws.

4. Each time a sample is drawn, note or take a screenshot of the current OWD reading in the RealTerm window.
5. Send the samples to the lab for water content determination.

6. Once results have been received from the lab, average the water content from the three samples. This value is
the "Lab observed % water".

7. Average the water content from the three OWD screenshots. This value is the "OWD observed % water."

NOTE: The "OWD observed % water" should be more than 0.
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8. Type "=pcaloc,<OWD observed % water>, <Lab observed % water>" in either command box under the "Send"
tab and click on "Send ASCII." For instance, if the OWD observed percent water was 1.5% and the Lab observed
percent water was 1.9%, you would input "=pcaloc,1.5,1.9". FIG. 4-13.

Calibration results will be displayed. FIG. 4-13. If not, calibrate once more or contact KAM Technical Support for
further assistance.

FIG. 4-13 =
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WATER CONTINUOUS CALIBRATION

1. Launch RealTerm. Go to the "Send" tab, type "output" on either command box and on click on "Send ASCII" to get
one line of OWD reading. FIG. 4-14.

FIG. 4-14

_
< >
Dlsp\ayl Port ] Eaplurel Pirs  Send lEcho F‘ortl 12C ] l2c-2 I I2EM|sc| Mizc ] m Clear| Freeze j

FOL - Shatus
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2. Check column 14 to ensure that the OWD is in WC mode (Water Continuous).

3. Manually draw (3) samples of fluid according to APl MPMS Chapter 8.1, waiting at least 15 minutes between
sample draws.

4. Each time a sample is drawn, note or take a screenshot of the current OWD reading in the RealTerm window.
5. Send the samples to the lab for water content determination.

6. Once results have been received from the lab, average the water content from the three samples. This value is
the "Lab observed % water."
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7. Average the water content from the three OWD screenshots. This value is the "OWD observed %

NOTE: The "OWD observed % water" should be more than 0.

water."

8. Type "=pcalwec,<OWD observed % water>, <Lab observed % water>" in either command box under the "Send"
tab and click on "Send ASCII." For instance, if the OWD observed % water was 75.5% and the Lab observed %

water was 73.75%, you would input "=pcaloc,75.5,73.75". FIG. 4-15.

Calibration results will be displayed. FIG. 4-15. If not, calibrate once more or contact KAM Technical Support for

further assistance.
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PROCESS PARAMETER VALUES

The overall configuration of the instrument is shown within the process parameter values, which include the 4-20 mA
loop (water percent range), phase sensor, temperature coefficients, temperature units, OC-WC offsets, and alarm

settings.

Before proceeding, install and configure RealTerm as per instructions on pages 19-21 of this manual. Ensure your
PC is connected to the OWD sensor via the supplied RS232 serial cable and USB-to-serial converter as per wiring
diagram on page 13. To access the boards, use a 7/16" wrench to remove the (6) hex screws on the Explosion Proof

electronics enclosure and remove the cover.

To view the parameters:

1. Launch RealTerm. Type "?ppV" in the command box under the "Send" tab and click on "Send ASCII." The configured

values for process parameters will be displayed. FIG. 4-16.

FIG. 4-16 _— P%E:lé:cess Parameter Ualuesils

Percent Water Output 4mA:
Percent Water Output 28mA:
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SETTINGTHE PERCENT WATER FORTHE 20 mA OUTPUT

Before proceeding, install and configure RealTerm as per instructions on pages 19-21 of this manual. Ensure your
PC is connected to the OWD sensor via the supplied RS232 serial cable and USB-to-serial converter as per wiring
diagram on page 13. To access the boards, use a 7/16" wrench to remove the (6) hex screws on the Explosion Proof
electronics enclosure and remove the cover.

The default percent water for the 20 mA output is 100%. To set a lower percent water for the 20 mA loop output:
1. Launch RealTerm. Go to the "Send" tab, type "pct20,<percent value>" on either command box and click on "Send
ASCII." For example, if the water percent equivalent to the 20 mA of the output loop is 90, you would enter

"=pct20,90". The change will be confirmed in the main window. FIG. 4-17.

NOTE: Setting this value does not change the accuracy of the instrument +/- 1.0%

FIG. 4-17 5*'
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CHANGING THETEMPERATURE UNITS

Before proceeding, install and configure RealTerm as per instructions on pages 19-21 of this manual. Ensure your
PC is connected to the OWD sensor via the supplied RS232 serial cable and USB-to-serial converter as per wiring
diagram on page 13. To access the boards, use a 7/16" wrench to remove the (6) hex screws on the Explosion Proof
electronics enclosure and remove the cover.

To change the temperature unit (The default unit for temperature is degrees Celsius):

1. Launch RealTerm. Type "=degf" for Fahrenheit or "=degc" for Celsius on either command box under the "Send" tab
and click on "Send ASCII." The change will be confirmed in the main window. FIG. 4-18.

FIG. 4-18

Temperature Units: Degree Fahrenheitlilf
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SETTINGTHE ALARM SETPOINTS

Ensure RealTerm is installed and configured as per instructions on pages 19-21 of this manual. Connect your PC to
the OWD sensor via supplied RS232 serial cable or USB-to-serial converter as per wiring diagram on page 13. To
access the boards, use a 7/16" wrench to remove the (6) hex screws on the Explosion Proof electronics enclosure
and remove the cover.

To set the alarm [Digital Out (+)]:
1. Launch RealTerm, go to the "Send" tab, type "=alarm,<percent value>" on either command box and click on "Send

ASCII." For example, if the percent water where the alarm will activate is 30, you would enter "=alarm,30". The
configured values will be displayed. FIG. 4-19.

FIG. 4-19 e
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2. The hysteresis point is adjusted automatically to 0.1% lower than the high set point.

3. To adjust the hysteresis point manually, type the command "=alhy, <hysteresis percent>" and click on "Send
ASCIL" The hysteresis percent must have a difference higher than 0.1% from the high set point. For example, if
the water percent lower limit where the alarm will clear the high-water status and be able to reactivate is 29, you
would type "=alhy,29". The new hysteresis alarm value will be displayed. FIG. 4-20.

FIG. 4-20 i
_
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SETTINGTHE ALARM MODE

Before proceeding, install and configure RealTerm as per instructions on pages 19-21 of this manual. Ensure your
PC is connected to the OWD sensor via the supplied RS232 serial cable and USB-to-serial converter as per wiring
diagram on page 13. To access the boards, use a 7/16" wrench to remove the (6) hex screws on the Explosion Proof
electronics enclosure and remove the cover.

The alarm mode is set to "Normally Open" by default, follow the steps below to change the mode to "Normally Closed.

1. To set the alarm mode, launch RealTerm and type "=alnc" on either command box under the "Send" tab. Click on
"Send ASCII." The change will be confirmed in the main window. FIG. 4-21.

FIG. 4-21

Alarm mode changed to Normally ClosedUilr ~
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2. To change the alarm mode back to "Normally Open", type the command "=alno" and click on "Send ASCII."

SETTINGTHE DATE ANDTIME

Before proceeding, install and configure RealTerm as per instructions on pages 19-21 of this manual. Ensure your
PC is connected to the OWD sensor via the supplied RS232 serial cable and USB-to-serial converter as per wiring
diagram on page 13. To access the boards, use a 7/16" wrench to remove the (6) hex screws on the Explosion Proof
electronics enclosure and remove the cover.

1. To set the date, launch RealTerm and type the
command "=date,<MM>/<DD>/<YYYY>" on either FIG. 4-22
command box under the "Send" tab. Click on "Send SR | 0oy 15 887028 ac 14:00: MU
ASCII." For example, if the desired date is August
20th, 2020, you would enter "=date,08/20/2020".
The change will be confirmed in the main window
FIG. 4-22.

2. To set the time, type the command

":time <HR>:<MM>::<SS>“. For example If the Display | Port | Captue | Pins ~ Send }EcumtI\ZE | 1zc2 IIZEMlsnlMls: |
. . . v
desired time is 14:20::00 hrs, you would enter —P [date 8202020 S tmie || Serll 26 EH I Belos
. M . . . “time. [~ ahter
=time, 14:20::00". The change will be confirmed in —® [tine.14:20::00 JM\MF E?
. . [ 0] | ¥l Repeats [ = I Liersl [ Strip Gpaces || ere| SMBUS 8 =l
the main window. FIG. 4-22. B Pl o Pt . . .
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ENABLE/DISABLE MODBUS

Unless requested, Modbus is usually disabled prior to shipment from KAM. Before proceeding, install and configure
RealTerm as per instructions on pages 19-21 of this manual. Ensure your PC is connected to the OWD sensor via the
supplied RS232 serial cable and USB-to-serial converter as per wiring diagram on page 13. To access the boards, use a
7/16" wrench to remove the (6) hex screws on the Explosion Proof electronics enclosure and remove the cover.

1. Launch RealTerm. Go to the "Send" tab, type "?modbus" on either command box and click on "Send ASCII" to
check Modbus status. The Modbus parameters will display on the RealTerm window. FIG. 4-23.

FIG. 4-23
e 4 MODBUS PARAMETER UALUES ilr
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2. Type the command "Imodbus" and click on "Send ASCII" to enable Modbus. Modbus status will change to
"Enabled" confirming the change. FIG. 4-24.

FIG. 4-24

MODBUS PARAMETER UALUES. false
RTU Address: 1
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3. Power cycle (turn off and on) the OWD to start the Modbus communication.

4. To disable Modbus, use the same command "!modbus" and click on "Send ASCII." Modbus status will change to
"Disabled" confirming the change.
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CHANGE THE MODBUS ADDRESS

The default Modbus address is 1. This address can be change to any number from 1 to 247 Follow the steps below to
change the Modbus address.

Before proceeding, install and configure RealTerm as per instructions on pages 19-21 of this manual. Ensure your
PC is connected to the OWD sensor via the supplied RS232 serial cable and USB-to-serial converter as per wiring
diagram on page 13. To access the boards, use a 7/16" wrench to remove the (6) hex screws on the Explosion Proof
electronics enclosure and remove the cover.

1. On RealTerm, go to the "Send" tab and type the command "=modbus,2,9600" on either command box. Click on
"Send ASCII." FIG. 4-25. The #2 represents the new address.

FIG. 4-25
e MODEUS PARAMETER UALUES (ilr
RTU Address: 1 pLr
Channel Baud Rate: 26800
Modbus Status = Disahledlilr
<
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2. To complete the change, turn the OWD power off, wait two to three seconds, and turn it back on.
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COMMAND LIST

Once RealTerm has been installed and configured as per the instructions on the "RealTerm Software Configuration”
section, any of the commands listed in the table below can be used to view or change the various instrument's

parameters.

TABLE 4-1
COMMAND PURPOSE
Aostart Start continuous output
output Single line output
Nostop Stop continuous output

[cal (lower case L)

Live calibration

Apcaloc,<value>,<value2>

Oil Continuous calibration for laboratory sample analysis

Apcalwe, <value>,<value2>

Water Continuous calibration for laboratory sample analysis

?ppv View the process parameters values
=degc Set the temperature units displayed to Celsius (°C)
=degf Set the temperature units displayed to Fahrenheit (°F)

Apct20, <value>

Set the percent water for the 20 mA output

Aalarm, <value>

Set high water percent alarm value

Nalhy,<value>

Set alarm hysteresis (lower limit for the alarm activation band)

=alnc

Set alarm mode to normally closed

=alno

Set alarm mode to normally open

=date,<MM>/<DD>/<YYYY>

Set the current date

=time,<HR>:<MM>::<SS>

Set the current time

Amodbus

View/Change Modbus parameters

?sn View the serial number of the instrument
?version Display the software version of the instrument
help Display a list of commands

The command the symbol "A" can be replaced with the following options:

"*"to see the command usage details
"?" to see the current value of the parameter

="to change the value of the parameter

Type the command with the replaced symbol in the command box and click on "Send ASCII" to send the command.

Detailed instructions on how to use commands and examples are available in the previous sections.
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OPERATION USING MODBUS

If you have not already done so, follow instructions on the "Enabling/Disabling Modbus" on page 36 of this manual
to enable Modbus.

Ensure power to the OWD is turned off.
Set any jumpers on the RS485 converter to use two wire mode.

Set your RS485 converter for two-wire mode as per the instructions on the RS485 converter manufacturer's
manual.

To access the boards, use a 7/16" wrench to remove the (6) hex screws on the electronics enclosure and remove
the cover.

Connect the "RS-485 +" terminal on the OWD's Terminal Board to the Data(+) line on the RS485 converter. FIG. 4-26.

Connect the "RS-485 -" terminal on the OWD's Terminal Board to the Data(-) line on the RS485 converter. FIG. 4-26.

FIG. 4-26 RS485 WIRING DIAGRAM

RS-485 Converter

OWD (2-Wire)
485 RX TDA(-)/ DATA -
485 TX TDB(+)/ DATA +

8.
9.

10.

1.

Turn on power to the OWD.

Make sure the activity indicator (when available) on the converter blinks as data is transferred or read by the
Modbus master reader software.

Set the appropriate COM port in the Modbus software. This setting varies with the system and whether the
connection to the converter is connected to the serial communications port or to the USB port. Follow converter
manufacturer's recommendations for settings.

Use the following configuration settings in the Modbus software:

Mode: RTU

Baud Rate: 9600

Data Bits: 8

Stop Bits: 1

Parity: None

Function Code: 3

Slave ID: 1 (By default, the Slave ID or Modbus Address is set to 1. To change Modbus address see "Changing
Modbus Address" section on page 37 if necessary).

Offset: 40001
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12. Registers 40100 to 40111 are 16 bit registers. Registers 40100, 40107 and 40108 are multiplied by 100 therefore
to get the correct value divided by 100 after receiving. Registers 40101 to 40106 and 40110 are multiplied by 1000
therfore to get the correct value divided by 1000 after receiving.

TABLE 4-2
Register Data Type of Register | Type of Data Expelg:’eni;/alue Multiplier
40100 Water Percentage Read 16 Bit Int 0-100 100
40101 Current Output (mA) Read 16 Bit Int 4-20 1000
40102 S1 Voltage Read 16 Bit Int 0-24 1000
40103 S2 Voltage Read 16 Bit Int 0-24 1000
40104 $3 (OC/WC) Volatge Read 16 Bit Int 0-24 1000
40105 OC Offset Read 16 Bit Int 0-24 1000
40106 WC Offset Read 16 Bit Int 0-24 1000
40107 Board Temperature Read 16 Bit Int (-) 40 to (+) 120 100
40108 RTD Temperature Read 16 Bit Int (-) 40 to (+) 120 100
40109 OCWC EnabledyDisabled Read 16 Bit Int Oor1 1
State

40110 Temperature Compenstation Read 16 Bit Int 0-24 1000
40111 Phase State(OC/WC) Read 16 Bit Int Oor1 1

13.Registers 40200 to 40222 are 32 float registers. (See table 4-3 for detail information)

TABLE 4-3

Register Data Type of Register Type of Data Expected Value Range
40200 Water Percentage Read 32 Bit Float 0-100

40202 Current Output (mA) Read 32 Bit Float 4-20

40204 S1 Voltage Read 32 Bit Float 0-24

40206 S2 Voltage Read 32 Bit Float 0-24

40208 $3 (OC/WC) Volatge Read 32 Bit Float 0-24

40210 OC Offset Read 32 Bit Float 0-24

40212 WC Offset Read 32 Bit Float 0-24

40214 Board Temperature Read 32 Bit Float (-) 40 to (+) 120
40216 RTD Temperature Read 32 Bit Float (-) 40 to (+) 120
40218 OC-WC Enabled/Disabled Read 32 Bit Float Oor1l

State
40220 Temperature Compenstation Read 32 Bit Float 0-24
40222 Phase State(OC/WC) Read 32 Bit Float Oorl
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MAINTENANCE

CLEANING AND INSPECTION

If probe is removed from the line for inspection, NEVER use sharp or metallic objects such as a knife or screw driver
to clean the antenna. Do NOT power wash the unit.

Instead, to remove any oil residues for visual inspection, use a clean cloth with oil solvent or part washer.
Preferred solvents include, any petroleum solvent such as mineral spirits, xylene, toluene, gasoline, or diesel. Do not
use WDA40 or other chemicals.

If you have a question regarding cleaning solvents, please contact KAM CONTROLS directly at +1 713 784 0000, or
email: sales@kam.com

During inspection, ensure that there are no foreign objects stuck in the probe or attached to the antennas.
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TROUBLESHOOTING

If experiencing any of the issues listed below, please proceed to follow instructions on each of the following sections
in their specific order, starting with the "Power Verification" section.

Instrument is not powering on

No 4-20 mA output

PLC is not reading the 4-20 mA output
No RS232 communication

No RS485 communication

Output is not changing

Instrument does not calibrate

To perform any of the troubleshooting procedures, you will need to access the boards. To do so, use a 7/16" wrench to
remove the (6) hex screws on the electronics enclosure and remove the cover.

A device to measure both voltage and amperage is needed during the troubleshooting process. Please have a
multimeter available before proceeding.

NOTE: Regardless of the problem being experienced, the troubleshooting steps need to be followed in order, starting
from the "Power Verification" section.

POWER VERIFICATION

There are 2 LEDs on the OWD's Terminal Board. These LEDs indicate the presence of power. When any of the LEDs
are lit, it indicates that there is voltage going to the boards, but not necessarily the proper voltage. When any of the
LEDs are not lit, it may indicate they are damaged. In any case, the first step is to check all power supplies. Please
follow the procedure below.

1. Use a multimeter in voltmeter mode to measure the

voltage across the power loop terminals 24 VDC + and FIG. 7-1
24VDC -. The voltage should be within the instrument's
requirements (24 V) and close to the power supply ratings O sescesessesely ()

(+/- 0.5V). For example, a 24 V power supply could
measure 23.5V on the OWD terminals. If the voltage is not
within those requirements, verify that the power supply
has a wattage capability of 24 watts, and check for any
blown fuses, faulty wiring, or a faulty power supply.

Dig Out (+)

GND

If LED1 does not light up, but you have the adequate

voltage at the power terminals, it indicates a bad LED. The
faulty LED will not affect the operation of the instrument, it
is only an indicator that a voltage is present.

RS-232 TX
GND

RS-485 -

4-20mA -

4-20mA +

24 VDC -

24VDC +

N
S
N
N
rs-232Rx ||
S
N
N
N

N
N
N
N
S| ene
N
N
N
S

RS-485 +

2. Once the voltage across power loop terminals has been
verified, make sure the OWD is wired with the correct
polarity as per the wiring diagram on page 13 of this
manual. If the polarity is wrong, turn off the power and
rewire the OWD with the correct polarity. Turn the power
back on when done.

LED 2

3939 Ann Arbor Drive
TP2 Houston TX - 77063

O Quummm _ife o ED1

GND MADE IN USA

NOTE: LED location may vary depending
on the version of board

NOTE: The OWD has built-in protection to avoid incorrectly
polarized voltages from damaging the instrument.
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TROUBLESHOOTING CONTINUED

3. Using a multimeter in voltmeter mode, verify the voltage of the primary power supply by measuring across TP1
and TP2 (GND). The voltage should be between +4.8 VDC and 5.1 VDC.

If the voltage is lower than 4.8 VDC, it indicates that the primary power supply of the Terminal Board is not
working properly or there is a short circuit on the board. In this case, the Terminal Board needs to be fixed or
replaced. Please contact KAM Technical Support for further assistance.

NOTE: LED 2 on the Terminal Board remains lit when there is voltage between TP1 and TP2. If not, it indicates
a faulty LED. The faulty LED will not affect the operation of the instrument, but a Terminal Board repair is
recommended.

4-20 mA OUTPUT LOOP

Once the power supplies have been verified as per instructions in the previous section ("Power Verification"), proceed
to verify the output loop by following the procedure below.

1. Use a small screwdriver to disconnect the wires connected to the 4-20 mA terminals from the Terminal Board.

2. Using a multimeter in voltmeter mode, measure the voltage across the two wires that were connected to the
'4-20 mA+" and "4-20 mA-" terminals by placing one of the voltmeter's test lead in one wire and the other test
lead on the other wire. Polarity is not important. The voltage should be 0 V. If there is any voltage, the loop is
powered up externally. Proceed to disable the power source from the connected device.

3. Use a small screwdriver and fully close the terminals on the "4-20 mA+" and "4-20 mA-" terminals by turning the
screwdriver clockwise. Using a multimeter in voltmeter mode, measure the voltage across the "4-20 mA+" and
'4-20 mA-" terminals. The voltage should be between 10.0 to 12.0 volts. If the voltage is within the specified
range, continue to step 4. If not, contact KAM Technical Support for further assistance.

4. Using a multimeter in ammeter mode, measure the amperage across the "4-20 mA+" and "4-20 mA-" terminals.
The electric current should be between 3.9 to 20.1 mA. If the voltage from step 3 is within the set limits but
the electric current is not, check the multimeter fuse and repeat this step. If there is no change, contact KAM
Technical Support for further assistance.

If the measurements are within the corresponding ranges, reconnect the 4-20 mA output loop wires to the OWD
as per the wiring diagram on page 13. If the PLC cannot read the output, there could be a wiring issue with the
loop. Please inspect the wires from the OWD to the PLC If the issue persists, continue to the next section, and
contact KAM Technical Support for further assistance.

NOTE: The 4-20 mA terminals are isolated from the chassis/earth ground.

RS232 COMMUNICATION

If you have not already done so, follow the previous procedures of the Troubleshooting section to verify power
supplies.

Before proceeding, install and configure RealTerm as per instructions on pages 19-21 of this manual. Also, please
ensure the driver for the supplied USB-to-serial converter is installed on your PC.

1. If the RS232 cable is connected to the OWD, ensure all 3 wires from the OWD terminal are disconnected.

Proceed to connect the supplied RS232 serial cable and USB-to-serial converter to your computer and launch
RealTerm.
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TROUBLESHOOTING CONTINUED

2. The RS232 serial cable has three wires (red, white, and black). Connect the tips of the white wire (RS232 RX) and
the red wire (RS232 TX) together. While the tips of these wires are connected, type any letter (i.e. "q") in either
command box of the "Send" tab on RealTerm and click on "Send ASCII." If the configuration is done properly, the

letter should appear in the window display. FIG. 7-2.

RealTerm: Serial Capture Program 2.0.0.70

Display | Port | Capture| Pins  Send | EchoPort|i2c | 1202 | 120Misc | Mise | An| Clear| Freeze| 7|
0L o Statu.s
—> | Send Numbers ] IV +CR | ™ Before | Disconnect
W oLF || _IRHD 12)
| ] Send Numbers| Send s |||g ‘0 = CIT*D [3)
+
~ - _ICTS(8)
ﬁ ﬂ ﬂ Repeat: [1 = [~ Literal I Stip Spaces || +orc SHBLIS & _|DEo )
Dump File to Part _|DSR(E)
|c:\temp\capture.txt ﬂ J Send File X Stop | Delays |0 2|0 = _|Ring[3)
___________ _|EREAK
Repeats W m _ | Error
You can use ActiveX automation to contrel me! Char Count:6 CPS:0 Port: 4 115200 8N1 Nen

If there is no change, use another RS232 serial cable and/or USB-to-serial converter and try sending the command
once more. If the same letter you typed does not appear, try reinstalling the USB-to-serial converter drivers or try
a different converter and repeat step 2.

If there is still no change, there might be a communication issue with the RS232 serial cable, the USB-to-serial
converter, or the computer. Please contact KAM Technical Support for further assistance.

3. Once the letter appears on the window display, connect the RS232 serial cable to the OWD as per the wiring
diagram on page 13 of this manual.

4. Turn the OWD off and back on.

5. Type the command "help" in either command box and click on "Send ASCII." A list of commands should appear
in the window. If the list does not appear, proceed to the next step. If the list appears, you are now ready to
perform the desired procedures, such as calibration or configuration changes by following the instructions on the
corresponding sections of this manual.

6. Using a multimeter in voltmeter mode, measure the voltage between the terminals "RS232 RXD" and "GND."
Ensure the terminal screws on the board are fully closed. The voltage should be between -5 and -10 volts. If the
voltage is not between the stated range, the RS232 port from the OWD may be damaged. Contact KAM Technical
Support for further assistance.

If the voltage is within the specified range, but you are still not able to establish communication with the OWD,
please contact KAM Technical Support for further assistance.
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TROUBLESHOOTING CONTINUED

ELECTRONICS DEBUGGING

The following procedure is to be conducted in cases where the Power Connections, 4-20 mA Output Loop and R5232
Communication sections' steps have been performed, but the output is not changing, the instrument cannot be
calibrated, or is still having issues.

Before proceeding, install and configure RealTerm as per instructions on pages 19-21 of this manual. Ensure your

PC is connected to the OWD sensor via the supplied RS232 serial cable and USB-to-serial converter as per wiring
diagram on page 13. To access the boards, use a 7/16" wrench to remove the (6) hex screws on the Explosion Proof
electronics enclosure and remove the cover. Also, please ensure the driver for the supplied USB-to-serial converter is
installed on your PC.

1. Launch RealTerm and follow the steps to view output data as per instructions on pages 22-24. The instrument's
data will start being displayed. FIG. 7-3. If not, contact KAM Technical Support for further assistance.

F|G 7-3 Live Output is enabled: 9688 baud rate, 8 Bit, Mo parity, 1 stop hitldr .

Column Heade
6001, 1088, 0753,18.162,0.000, *,2 5951, -0.465, 95 562,72 _95@BkPercent Water,4-20mA Output,, §1 U
Temp Comp Factor,x,$2 Uoltage,0C Offset,Board Temp,Probe Temp,x,33 Unliage.Fluid Ph

e Sensor,CRGULF
-2.5944,-0.405,96 350,73 006, *.10.418.0C, 53,
»2.5944,-0.4085,96. 3. -%,18.418,
-2.5945.-0.405,96 . -950, %,.18.417.
-2.5947,-0.405,96. 2,%.10.420.
»2.5946,-0.405,96. .418,0C
-5947 485,96 .
- -96.
- - .5 96
B8, %, 19.8766,.18.162.8. %2, -8 96,
B8, », 190758, 18. -8, e, 2 - 96, -73.062, .420.0C.53,
B8, +,19.0753,18. -8, %2 -—8. -96. 73, 2%.10. -0G. 53, %813%ur
B8, %, 19.8747,.18. 8. -2 -8 96, .73.086,.%.108. »0C, 83, *B63Blxr
B1,%,19.0744,.18. -8, %, 2, -—8. 96, .73 . - -414.0C. 53, »84CHAIxF
81, 000 . -5953 40! ,gg. 73, 3. =91CDisr

96,
-96.
96
96,
96,

9635073006 414.0C_83.
296.363,73.062, =, 1 0C.S3 *81 7B
1961463173, 0C.S 3. *EFFFIss
1961463173, 150G, 53, %2003 i
05,96 N 78371132k .
46596 46 a 44798 i
| 12eise| ise An| Clear Freeze| 7|
EOL \ Statug
[-ostart | sendMumbers|  SendASCI | A _| Connected
4 4 v +LF IE iﬁ'“"& _IRRD (2)
[ | SendMumbers]  Send asCN gﬁ‘ al D (3]
= < el T | c1s @
0] 7c| ¥ Repeats [T 3] [ Lieral [ Stip Spaces [ +ue| [SMEUS S jDCD[ﬂ]]
-Durmp File to Pott ~|DSRE)
[e-htemphoapture. tt = J SendFile | € Stop | Delays |0 3|0 3 _|Ring (9]
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2. Using a multimeter in voltmeter mode, measure the voltage between the test point TP3 and TP2 (GND). Compare
this voltage to the value on Column 3 (Sensor 1 voltage) of the RealTerm display. With a steady state fluid
condition (i.e. constant water content and flow conditions), the values should have less than 0.2 V difference. If
not, contact KAM Technical Support for further assistance.

3. Using a multimeter in voltmeter mode, measure the voltage between the test point TP4 and TP2 (GND). Compare
this voltage to the value on Column 8 (Sensor 2 voltage) of the RealTerm display. With a steady state fluid
condition (i.e. constant water content and flow conditions), the values should have less than 0.2 V difference. If
not, contact KAM Technical Support for further assistance.

4. Using a multimeter in voltmeter mode, measure the voltage between the test point TP5 and TP2 (GND). This test
point can have two values 9.75 +/- 2V or 0.7 +/- 1 V. This voltage and the value on Column 13 (Sensor 3 voltage)
of the RealTerm display should have a difference of less than 2 V. If not, contact KAM Technical Support for further
assistance.

5. \Verify that the value of the 4-20 mA current output (Column 2) matches the reading of the connected device
to the 4-20 mA terminals (PLC, flow computer, etc.) If the values do not match, please contact KAM Technical
Support for further assistance.

If initially experiencing RS485 communication issues, continue to the next section. If any of the other issues
persist after performing all the troubleshooting procedures above, contact KAM Technical Support for further
assistance.
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TROUBLESHOOTING CONTINUED

RS485 COMMUNICATION

The following procedure is to be conducted in cases where the Power Connections, RS232 Communication and
Electronics Debugging sections' steps have been performed, but there is no RS485 communication with the PLC/
computer.

1.

Ensure the Modbus settings are configured according to the instructions on page 39 of this manual and verify
that the RS485 converter (not provided) is installed on your PC as per the device's user manual.

Connect the RS485 converter to the OWD per the wiring diagram on page 17 of this manual.

Use a multimeter in voltmeter mode to measure the voltage between the "485TX" and "485 RX" on the Terminal
Board. The differential voltage is usually around 2 volts. Continue to the next step.

NOTE: The RS485+ and RS485- lines in two-wire mode are differential, so their voltage needs to be measured
with respect to each other to conform to the RS485 standards. The bias is provided by the master device.

Ensure the OWD and PLC/Computer are connected properly as per the RS485 converter's user manual.

Check the activity LEDs on the RS485 converter connected to the RS485 terminals of the OWD. The LEDs should
be blinking while data is being sent/received.

If the differential voltage is not present and/or there is no activity on the LED of the RS485 converter, contact
KAM Technical Support for further assistance.
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