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CAUTION:

When installing the ATD™ sensor in tanks containing petroleum products, petro-chemicals,
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 Full-opening
Ball Valve 2 Ball Valve

Option 1: Insertable/retractable ATD™ Option 2: Insertable/retractable ATD™
with 2", 3", or 4" flanged seal housing with 2" MNPT seal housing

FIG. 1-2 FIXED INSERTION MODEL

Option 3: Fixed-insertion ATD™
for direct mount on dewatering line
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INTRODUCTION CONTINUED

THEORY OF OPERATION

FIG. 1-3 AUTOMATED TANK DEWATERING
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KAM ATD™ Automated Tank Dewatering incorporates 2 microwave sensors. The first sensor monitors the descending
emulsion layer and triggers the closing of the MOV on the draw-off line when the percentage of water falls to a
predetermined level. With the MOV closed, water concentrations increase in the bottom of the tank eventually
triggering the reopening of the MOV.

The second ATD™ sensor is an alarm
sensor. Should Sensor 1 fail for any
reason, Sensor 2 detects decreasing
water concentrations and triggers both
auditory and visual alarms as well as the
closing of the MOV.

t

Alarm
Sensor

Because Sensor 2 detects the
descending emulsion layer well before
it reaches the draw-off line outlet, no oil
ever enters the draw-off line. FIG. 1-4.

KAM ATD™ probes are designed
with a solid tubular surface to prevent —
parafins or any other substance from 0000C000000s
accumulating on the probe and affecting WATER

measurement.

<— Emulsion Layer
Draw-Off Line Outlet

Sensor 2

FIG. 1-4 AUTOMATED TANK DEWATERING ALARM SEQUENCE
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SPECIFICATIONS

Media:

Material:

Fluid temperature:

Ambient temperature:

Power requirements:
Accuracy:
Repeatability:
Resolution:

Hazardous area:

Outputs:

Mounting:

Pressure ratings:
Sensor dimensions:
EX enclosures:
Shaft length:

Weight:

* Seal Housing for 2" MNPT Models are Carbon Steel.

ATDMANUAL 0723

Crude oil, refined products and water

Wetted parts— 316 stainless steel*, PEEK
Electronics enclosure— Copperfree aluminum

-32°F to 176°F (0°C to 80°C)

-4°F t0 131°F (-20°C to +55°C) Temps below 32°F (0°C) require heat tracing
24\VDC/1 amp at 24 watts

+5%

+0.01%

+0.01%

PTB 08 ATEX 1026

12 GExdblIBT6 Gb

IECEx PTB 19.0048

Ex db [IBT6 Gb

4-20 mA

Alarm relay

RS232

RS485 Modbus on non-HART models

HART (optional)

2" MINPT seal housing for tank mounted models*

2" 3", or 4" flanged seal housing for tank mounted models
Flanged fixed insertion for draw-off line installations

ANSI 150, 300

@1.3"x 1.25" (33.1 mm x 31.75 mm)

Sensor electronics—4.4"x 71" x 4.6" (101.5 mm x 180.3 mm x 117 mm)

Per user specification up to 16 feet

from 20 Ibs. (9kg)

4 KAM CONTROLS, INC.



INSTALLATION

GENERAL INSTALLATION DO'S AND DON'TS

Always install ATD™
sensors with the
electronics enclosure
shaded from direct
sunlight.
DO NOT use teflon
tape when install-
ing ATD™ threaded
models. DO use liquid /8\
thread sealant. N — "
v
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INSTALLATION CONTINUED

PRIORTO INSTALLATION

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

One (1) RS232 communication cable for connecting your PC to the ATD™
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 ATD™ sensor.

A full-opening ball valve is used to isolate the ATD™ sensor from the tank during installation or removal. The seal
housing of the ATD™ sensor allows the probe to be inserted and removed from the tank under pressure and
operating conditions.

NOTE: If line pressure exceeds 100 psi, use a KAM® IT Insertion Tool when installing/removing the KAM® ATD™
sensor. Failure to do so could result in damage to the instrument and/or serious bodily injury.

Although the ATD™ has been calibrated in the factory, it should be calibrated offline prior to installation.
Follow instructions on pages 31-32 of this manual for off-line calibration.
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INSTALLATION CONTINUED

CALCULATINGTHE REQUIRED INSERTION LENGTH

Prior to mounting the ATD™ sensor on the Full-opening Ball Valve of a tank, you must determine the insertion length
and where you will need to stop the insertion on the ATD™. The ATD™ shaft length should have been calculated
during the purchasing process.

1. Calculate the insertion length (See FIG. 3-1):

SIL -
Hv -
Hs -
Hp -
Ap -

Insertion length
Valve Port height

Sump height

Probe height (desired distance from the ATD™ probe to the bottom of the sump)

Port Angle

SIL=(Hv+ Hs-Hp)/sin(Ap)

Example: Hv=474"
Hs=22.55"
Hp=10"
Ap=3

SIL=(474 + 22.55 - 10) / sin(A1)

SIL=59.95/(0.5)
SIL=119.9

FIG. 3-1

Side View

SIL

Ap

ATDMANUAL 0723
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INSTALLATION CONTINUED

2. Next, take note of the shaft length of the ATD™. This information can be found in the documentation or in the
serial tag placed on the enclosure of the ATD™. The shaft length is part of the Model Number, shown in the tag.
For instance, on Model Number "ATD-2-150-134," the last set of digits correspond to the shaft length in inches
(134"). If you would like to verify that the shaft length is correct, preassemble the shaft and measure it.

3. Proceed to calculate the marking length (where to stop insertion):

ML - Marking Length
ATDSL - ATD™ Shaft Length

ML=ATDSL - SIL - 6.55

Example: ATDSL=134"
SIL=119.9"

ML=134 - 119.9 - 6.55
ML=755

4. Measure the calculated Marking Length (ML) from the bottom of the Enclosure Shaft Section and place a mark
with a permanent marker or electrical tape (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. 3-2.

NOTE: The Enclosure Shaft Section can be identified by the wrench flats. It is the only shaft section with wrench
flats.

FIG. 3-2
ML

Example = 755"

R —
e

Enclosure Shaft Mark Here Wrench Flats
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INSTALLATION CONTINUED

SHAFT SECTION ASSEMBLY PROCEDURE

The ATD™ shaft may be separated in two or more sections. The first section of the ATD™ shaft will come pre-
installed with the probe and the seal housing. Follow the steps bellow to assemble the entire ATD™ shaft.

The following tools and parts are required for the shaft section assembly procedure:

—~ e~~~ — —

1.

2.

1) Locking Tool (provided)

1) 13/16-20 Hex Jam Nut (provided)
1) 3/4" NPS Nut (provided)

1) 3/8" Allen wrench

1) 3/4"Wrench

1) 7/16"Wrench

Lay the ATD™ sensor on the ground or a table.

Use a 3/8" Allen Wrench to loosen the Socket Cap Screws on the Locking Collar. This will allow the ATD™ shaft to
slide through the seal housing.

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

Retighten the Socket Cap Screws on the Locking
Collar. This will prevent the ATD™ shaft from FIG. 3-3
sliding and the probe from getting damaged during
mounting.

You can now attach the ATD™ to the valve on the
tank. For threaded models, KAM recommends
liquid thread sealant and not Teflon tape for the
threaded ATD™ sensor.

Cap Screw

o

| Socket
Cap Screw
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INSTALLATION CONTINUED

6. Open the Full-opening Valve.
P P g FIG. 3-4

7. Use a 3/4"Wrench to open the Locking Tool and Probe Coax Cable —
loosen its Hex Bolts.

'«——RTD Cable

/_13/16-20 Thread

<«——13/16-20 Hex Jam Nut

8. Place the Locking Tool about 3" from the 13/16-20
thread of the first shaft and thread the 13/16-20 Hex
Jam Nut to the shaft thread. FIG 3-4.

NOTE: This will prevent the shaft from sliding during y «—— Locking Tool

the installation. .
<«——Locking Tool

NOTE: The first shaft is pre-installed with the probe Hex Bolts

and the seal housing. You will see the RTD cable
and the Probe Coax Cable coming out from the
threaded end of the shaft.

9. Loosen Socket Cap Screws on the Seal Housing

Locking Collar. FIG. 3-5

WARNING: Loosen the Socket Cap Screws Locking Collar

completely to avoid scratching the shafts.

Locking Tool

/_

10. Push ATD™ sensor in until the Locking Tool reaches
the Locking Collar. FIG. 3-5.

11. Re-tighten the Socket Cap Screws on the Seal Housing Locking Collar.
12. Remove the 13/16-20 Hex Jam Nut and the Locking Tool.

13. Wrap thread lock tape three times around the 13/16-20 thread of the first shaft section.

14. Inspect the internal thread of the second section of
the shaft and ensure that the two 2-017 O-rings are FIG. 3-6
installed. FIG. 3-6.

2-017 O-rings

ATDMANUAL 0723 10 KAM CONTROLS, INC.



INSTALLATION CONTINUED

15. Push the Probe Coax and RTD cables through
the next Shaft Section and and attach the
Second Shaft Section to the first shaft by
turning it clockwise by hand. FIG. 3-7.

16. Place the Locking Tool on the next Shaft
Section close to the union of the shafts and
tighten its Hex Bolts. Use the Locking Tool to
tighten the shafts together. FIG. 3-8.

17. Loosen the Locking Tool Hex Bolts and move

the Locking Tool 3" from the thread of the top
end of the shaft.

18. For models with only two Shaft Sections:
Screw in the 3/4" NPS Locknut to the top of
the shaft (Enclosure Shaft Section) by hand.
FIG. 3-9. Once done, proceed to step 19.

For models with more than two Shaft
Sections: Repeat steps 9 through 18 until you
have reached the last shaft (Enclosure Shaft
Section). Once done, screw in the 3/4" NPS
Locknut to the top of the last shaft (Enclosure
Shaft Section) by hand. FIG. 3-9. Proceed to

step 19.

ATDMANUAL 0723

FIG. 3-7
Probe Coax Cable —

'«——RTD Cable

FIG. 3-8

Shaft union
First Shaft Section

N
N

Next Shaft Section \

Locking
Tool

FIG. 3-9

<«——3/4" NPS Locknut

Section

/ <«—— Enclosure Shaft
1

1
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INSTALLATION CONTINUED

19. Loosen the Socket Cap Screws on the Seal
Housing Locking Collar.

WARNING: Loosen the Socket Cap Screws
completely to avoid scratching the shafts.

20. Push the ATD™ shaft until the Marking Length
(ML) mark on the shaft reaches the Locking Collar.
FIG. 3-10.

21. Re-tighten the Socket Cap Screws.
22. Remove the 3/4" NPS Locknut.

23. Remove the Locking Tool by loosening its Hex
Bolts and sliding it out of the shaft.

24. Once the Enclosure Shaft Section has been
installed and placed at its proper insertion length,
you are now ready to prepare the Electronics
Assembly for installation. Open the Round
Enclosure cover by hand. FIG. 3-11. Set the cover
aside.

25. Pass the probe Coax and the RTD cables
through the Shaft Adapter until it is inside the
Round Enclosure and screw the Electronics
Assembly onto the Enclosure Shaft Section.
FIG. 3-12.

NOTE: Hand tighten only the Electronics
Assembly to the Enclosure Shaft Section.
Also, be careful to not twist the excess Coax
and RTD cables while rotating the Electronics
Assembly.

ATDMANUAL 0723

FIG. 3-10
3/4" NPS Locknut

e

Locking Tool

N

ML Mark

\ Locking Collar

FIG. 3-1

Electronics Assembly__.

Round
4~ Enclosure

FIG. 3-12

RTD Cable Coax Cable

<«—— Shaft Adapter

<«—— Enclosure Shaft Section
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INSTALLATION CONTINUED

26. Secure the Electronics Assembly by using
the (3) 8-32 x 3/16 Set Screws on the Shaft
Adapter. FIG. 3-13.

WARNING: Make sure the Set Screws
Groove is visible through the 8-32 Set
Screw orifices. The Set Screws should at
least be able to sit flush with the adapter.

27. Use a 7/16" wrench to remove the (6) hex
screws on the Explosion Proof electronics
enclosure and remove the cover. Once done,
pass the Coax and RTD cables up through it.

28. Connect the probe cable to the J12 connector
(right connector) and the RTD Cable to the
3-Pin Connector on the Processor Board. FIG.
3-14.

28. Wrap any excess Probe Coax and RTD cables
in the Round Enclosure.

29. Screw the Round Enclosure's cover by
hand. Tighten the Round Cover by placing a
3/8" Allen Wrench horizontally between the
Mounting Lugs, grabbing it from both sides
and turning clockwise. FIG. 3-15.

NOTE: Make sure the Round Enclosure is
fully closed to prevent water ingress.

NOTE: KAM recommends using some
oxide inhibitor or similar product to create
an airtight seal between the threads of the
Round Enclosure.

ATDMANUAL 0723

FIG. 3-13

<—Set Screws
Groove

y

Set Screw

FIG. 3-14

3-Pin Connector
(Middle Processor
Board)

RTD Cable
Probe Coax

J12 Connector

FIG. 3-15

3/8" Allen Wrench

r
\

Mounting Lug
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INSTALLATION CONTINUED

REMOVINGTHE INSERTABLE/RETRACTABLE ATD™ SENSOR

The following tools and parts are required for the
removal procedure:

(1) Locking Tool (provided)

(1) 13/16-20 Hex Jam Nut (provided)

(1) 3/4" NPS Nut (provided)

(1) 3/8" Allen wrench

(1) 3/4"Wrench

(1) 7/16"Wrench

NOTE: Prior to remove, turn off all power to the
ATD™ probe.

1. Use a 7/16" wrench to remove the (6) hex
screws on the Explosion Proof electronics
enclosure and remove the cover.

Disconnect the probe cable to the J12
connector (right connector) and the RTD

Cable to the 3-Pin Connector on the Processor
Board. FIG. 3-16.

Unscrew the Round Enclosure's cover by
placing a 3/8" Allen Wrench horizontally
between the Mounting Lugs, grabbing it from
both sides and turning counterclockwise.

FIG. 3-17 Set the cover aside.

Unwrap any excess Probe Coax and RTD
cables in the Round Enclosure.

Start detaching the Electronics Assembly
by removing the (3) 8-32 x 3/16 Set Screws
on the Shaft Adapter. FIG. 3-18.

Pull the Probe Coax and RTD cables until
they are inside the Round Enclosure.

ATDMANUAL 0723

FIG. 3-16

3-Pin Connector
(Middle Processor
Board)

RTD Cable
Probe Coax

J12 Connector

FIG. 3-17

3/8" Allen Wrench

Mounting Lug

FIG. 3-18

Set Screw

<—Set Screws
Groove

y
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INSTALLATION CONTINUED

7. Unscrew the Electronics Assembly at the junction
of the Shaft Adapter and Enclosure Shaft Section.
Shaft Adapter should remain screwed onto the
Electronics Assembly. FIG. 3-19.

NOTE: Be careful to not twist the excess Coax
and RTD cables while rotating the Electronics
Assembly.

8. Place the Locking Tool about 3" from the thread
of the top end of the Enclosure Shaft Section and
use a 3/4"Wrench to tighten its Hex Bolts.

FIG. 3-20.

9. Screw in the 3/4" NPS Locknut to the top of the
shaft (Enclosure Shaft Section) by hand. FIG. 3-20.

10. Use a 3/8" Allen wrench to loosen the Socket Cap
Screws on the Seal Housing Locking Collar.

WARNING: Loosen the Socket Cap Screws
completely to avoid scratching the shafts.

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

12. Carefully pull the ATD™ shaft until the next
section of the shaft is about 6" from the Seal
Housing Locking Collar.

13. Tighten the Socket Cap Screws on the Seal
Housing Locking Collar.

14. Loosen the Locking Tool Hex Bolts and slide it

toward the end of the shaft section, close to the
union of the shafts. FIG. 3-21.

ATDMANUAL 0723

FIG. 3-19

RTD Cable Coax Cable

<«—— Shaft Adapter

<«—— Enclosure Shaft Section

FIG. 3-20
3/4" NPS Locknut
Locking Tool \ /
Enclosure
Shaft Section

Locking Tool

/_ Hex Bolts

FIG. 3-21 Next Shaft

Section

<«—— Locking Tool

First Shaft
Section
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INSTALLATION CONTINUED

15. Loosen the shaft section with the help of the
Looking Tool, remove the tool and unscrew the
shaft by hand.

16. Pull the RTD and Probe Coax Cables from the
removed shaft section.

17. Place the Locking Tool about 3" from the 13/16-20
thread from the next shaft section and thread the
13/16-20 Hex Jam Nut to the shaft thread.

FIG 3-22.

18. Loosen the Socket Cap Screws on the Seal
Housing Locking Collar.

WARNING: Loosen the Socket Cap Screws
completely to avoid scratching the shafts.

FIG. 3-22

RTD Cable and
Probe Coax Cable

13/16-20 Thread

A/—

<«——13/16-20 Hex Jam Nut

<«——Locking Tool

<«——Locking Tool
Hex Bolts

19. For models with only two Shaft Sections: Pull the Probe Shaft section until ATD™ probe is retracted inside the

Seal Housing.

For models with more than two Shaft Sections: Carefully pull the ATD™ shaft until the next section of the shaft is
about 6" from the Seal Housing Locking Collar. Repeat steps 13 through 18 until you have reached the Probe Shaft

Section.

20. Tighten the Socket Cap Screws on the Seal Housing Locking Collar.

21. Close the full opening Valve.

22. The ATD™ can now be removed from the tank valve.

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

REMOVING FIXED INSERTION ATD™ SENSOR

1. To remove the ATD™ 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.

ATDMANUAL 0723
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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 ATD™ 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 ATD™ 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

INPUTS INPUT/OUTPUT

24\VDC - GND RS-232 RX Console port — communication interface
24\VDC + 24-30VDC RS-232 TX for calibration

OUTPUTS LED INDICATORS

4-20 mA - Current output, source powered. LED1 24 VVDC Power

4-20 mA + Set to requisite percent water at factory.  LED2 5VDC Internal supply

Dig Out (+) Alarm or relay (digital contact closure)

RS-485 — Modbus interface

RS-485 +

ATDMANUAL 0723 17 KAM CONTROLS, INC.



INSTALLATION CONTINUED

WIRING CONTINUED

RS232 communication
cable (provided)

FIG. 3-23 WIRING DIAGRAM- UNITSWITHOUT HART

RS232 Serial Connections

MODBUS Serial Connections

—

O

GND

www.Kam.com
MADE IN USA

P4 (©)
KKam =
KAM ATD
GND ® ® Aln
GND ® ® GND
GND @ @ Dig Out (+)
GND @ @ GND
RS-232 RX @ @ GND
—— RS-232 TX ® ® 4-20mA -
GND ® ® 4-20mA +
RS-485 - @ @ 24 VvDC -
+—— RS-485 + @ @ 24 VDC +
TP1© Iﬁ’zﬂ
e S e
Tel. +1-713-784-0000  LED1

Alarm Output
(Dry Contact,
max 1 Amp)

Max 500 Ohms
Max Load
Power Supply
24 VDC
(24 Watts)

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

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

FIG. 3-24 WIRING DIAGRAM — UNITS WITH HART

O

O

©00000000060O0 TP3TP4 O
000000000000

= TP1
LED1

O O O O o

EIKam °

™5©)
™6 (©

Max 500 Ohms
Max Load

8 KAM ATD ’_’D‘_‘ RS232 commumcatlon
) cable (provided)
Alarm Output O
(Dry Contact, -20 -
max 1 Amp) Aln ® ® 4-20
v || || O ¢20+ RS232 Serial
Dig Out (+) ® ® CHS Connections
CHS ® ® GND
GND ® ® RS-232 RX
———  HART- RS-232 TX
HART Connections { ® ®
HART + ® ® CHS
Power Suply 24 VDC - GND
o NI
(24 Watts) 2avoc+ (| || ]| eno
O . ™2 O _
O ) O CAUTION: ATD™ provides the
° ° GND power for the 4-20 mA loop.
°° oo o0 ° ©° Do NOT apply external voltage as
°% 06060 MADE IN USA this will damage the output/board.
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WIRING CONTINUED

INSTALLATION CONTINUED

TYPICAL POWER AND LOOP WIRING CONFIGURATION

FIG. 3-25
ATD
" Power Supply TYPICAL
.
24VDC + I WIRING
24 VDC - cnnil 24VDC
(24 Watts)
(+)
4-20mA + RECEIVER
4-20mA - 5 INPUT
ATD Power Supply WRONG
24VDC + ® 1M WIRING
24 VDC - |:|_ .
(-) 24VDC ™
oawats) | 1he ATD™ provides
power for the 4-20
0 mA loop. Adding
4-20mA + RECEVER | external power can
4-20mA - INPUT
+) damage the output
and/or board.
ATDMANUAL 0723 19 KAM CONTROLS, INC.



INSTALLATION CONTINUED

WIRING CONTINUED

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

FIG. 3-26
ATD Recommended 4-20 mA Loo
Power Supply p
24VDC + Wil Isolators:
24 VDC -
o ool XCONPC528P DIN Rail Mount
Loop Powered Isolator, 4-20mA,
NPUT (+) Galvanic, UL Listed or similar (V
4-20mA + w RECEIVER min 10 Volts)
4-20mA - 5 8 é INPUT
ouTPUT 6 Loop Isolator Minimum
Loop Isolator Requirments:
Voltage: 6 - 30 VDC
Input Range: 0-20 mA

POWER SUPPLY AND OUTPUTWIRING WITH LCD AND LOOP POWERED ISOLATOR
(RECOMMENDED)

FIG. 3-27
ATD
Power Supply
24 VDC + )
(24 Watts)
o | INPUT (+)
4-20mA - RECEIVER
4-20mA + o INPUT
* OUTPUT 0
Loop Isolator
Recommended 4-20 mA Loop
+ Isolators:
w

LCD Model PD663 1. ASI X756526 Loop Powered Analog

Signal Isolator, DIN Rail, Slim Line
Single Channel

2. ASI 451129 4-20 mA Loop Powered
Analog Signal Isolator, Single Channel,

DIN Rail

ATDMANUAL 0723 20 KAM CONTROLS, INC.



INSTALLATION CONTINUED

WIRING CONTINUED

RS232 WIRING DIAGRAM

FIG. 3-28 DB9 Female Connector
ATD
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. 3-29
USB-to-serial converter RS232 communication cable
(provided) (provided)
I —é
RS232 communication cable
(provided)
ATDMANUAL 0723 21 KAM CONTROLS, INC.



INSTALLATION CONTINUED

WIRING CONTINUED

RS485 WIRING DIAGRAM

FIG. 3-30

ATD

RS-485 -

RS-485 +

RS485 Converter (2-Wire)

TDA(-)/ DATA -

TDB(+)/ DATA +

POWER SUPPLY AND OUTPUT WIRING WITH EXTERNAL POWER ISOLATOR

FIG. 3-31
ATD
Power Supply
24 VDC + )
24 VDC - il 2AVDC
(24 Watts)
4-20mA + RECEIVER
4-20mA - ® INPUT
OUTPUT | () (+)
Loop Isolator
ATDMANUAL 0723 22 KAM CONTROLS, INC.




INSTALLATION CONTINUED

WIRING CONTINUED

DIGITAL RELAY CONFIGURATION

FIG. 3-32
ATD 24 VDC
Relay
Digital Out (+)
) Low Side § ) High Side
L !
GND
ATD
Relay
Digital Out (+)
) Low Side § ) High Side
L in !
GND GED
ATD AC Voltage
Relay
Digital Out (+)
) High Side \ g Low Side
|
L
GND

TYPICAL
WIRING

WRONG
WIRING

WRONG
WIRING

ATDMANUAL 0723 23
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OPERATION REALTERM

REALTERM SOFTWARE CONFIGURATION

RealTerm software is used for calibration, debugging and configuration of the ATD™. 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

52 RealTerm: Serial Capture Program 2.0.0.70

W
L4 >
Display tab ——pt bisplay | Port | Capture| Fins | Send | EchoPort| 120 | 1252 | 12CMisc | Mise | An| Clear| Freeze| 7|
Display Az [~ Half Duplex Status

Asci ¥ ™ newLine mode _ | Disconnect

Hewlspace] | [ Inwert [ 7Bits _|R=D[2)
H_e:-:8+ Azcil | [ T )
mf Data Frames _ICTS (8
intl6 Bytes |2 = _|pco 1)
E'Qé?is [ Single _ Gulp _|DSR )

Einary _|Ring[3)
Mibble Fows Colsz _ |BREAK,

oz . Teminal Fort| [20 =] [120 2] & Scolback 200 = .

Char Count:0 CPS:0 Port: 4 115200 8M1 Non

B 0 A 0 O 0 I 1 M 0 M i 1
2

Click until number equals 120
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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

ATDMANUAL 0723

25

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 [F500 =] pon [ <] open 5o [ — 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)
 Space | © Bbits| | DTR/DSA (" RS4854s R "~ Ring (3]
& ichet |BREAK

I I _|Error

Char Count:0 CPS:0 Port: 1115200 8N1 None
Port settings
FIG' 4-3 & Device Manager - [m] X

KAM CONTROLS, INC.




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

: Serial Capture Program

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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OPERATION REALTERM CONTINUED

OUTPUT DATA

An RS232 cable for connecting your PC to the ATD™ has been supplied with the ATD™ 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 24-26 of this manual. Ensure your
PC is connected to the ATD™ sensor via the supplied RS232 serial cable and USB-to-serial converter as per wiring
diagram on page 18. 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 ATD™. The initial message will only appear once the unit is powered
up and after all the connections and configurations are made. If the ATD™ was turned on prior to launching

RealTerm, the message won't display. FIG. 4-5.

FIG. 4-5 -

ATD 1.5 Firmuare Rev

= ATD-28-281 Gl

Tilere are 56 logs in flash.(
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)

- Fese <]
ﬂ ﬂﬂ Repeats |1 = [ Literal | Ship Spaces [ +orc | |SMEUS 8 jg.;) [[?]]
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

ATDMANUAL 0723 27
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OPERATION REALTERM CONTINUED

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 27 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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OPERATION REALTERM CONTINUED

FIG. 4-7 OUTPUT DATA

Column Headers/ilF

A BBA, 4.P00, %, 190764, 18

.088, .19 .8782,.18.162

1BP@_ %19 @781 .
-880, *, 190778,
-B0A, * 19 @773, .18.16
-BPA.%*.19 _A766.18.162.0.
0000 4.PAB. *.19 @758 .

18.
A.000.4.000,.*.1%.8753 .18

162.8.

0.0085.4.801 .*.17.0740,18
@.003.4.000,.+.1%.8742 .18

0.0008.4.6080,.»>.17.07508,18
@.000A.4.080, *.19.07508,18

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

.162.8.
4000, %.19.0772.18.162.8.
BP0, %, 19.@778.18.162.0.

(1628,
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.
-162.8.
-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.
-162.8.
-162.8.
A.000.4.000,.%.19.0747,.18.162.8.
0.000.4.000 %17 .0746,.18_162.0.

Live Output is enabled: 9688 baud rate. 8§ Bit.

No parity. 1 stop bhitlelr ~
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

A6, *.2.5%44_ -0 ._405.96.358,73 806 . =.10_418.0C. 53, =11CA
800, *,2.5944.-0.485 .96 .012,73 .862,=,10.418 . 0C .53, =AFDE

BAe,. =2 5945,
B.P00 . *.2.5947,
.808, *,2_5746
.88, =, 2 5947,
.888, =2 .5%46 .,
.88, =, 2 5946,
BA0, *.2.5%946 .
Be0, *,2.5946.-0.485.96.238,73 .862,%,10.420.0C.83 .

.485.96.012,72.950,%.180.417.0C,.

83.=E?82

-405,.96.125.73.862,%.10.420,0C. 83, =8EEA

-485,.96.125,73.806,.%.10.418.0C, 53,

=*A2DE

-485,.96.125,.73 862, =.10.417.0C,.53, =582C

-485 .96

-125,73.806,=,108.417.0C,.83, =B56D
.485.96.125,.73.806,%.180.417.0C,

83, =BC7D

—0.485.96.125,73.806,.%.10.414,.0G.53, =845F

=6DE2

A0, *.2.594% -0 .405.96.238,73 862, =,.10_415.0C.53 . =8139
—0.485.96.350,73 .806,.%.10.417,.0C.53, =B63B

B0, *.2.5951 .
a0a, %, 2 5953,
BA0,. *.2.5953 .

AAA, = 2 5951,
HE8, =, 2 5953,
Bef, =2 5950,.-0.405,96.350,73 .862 . %,10.417,0C,

—-0.485.96.350,.73 .862,%.10.414.0C,

53 .=84CH

—0.485.96.238,73.006,.%.10.412,.0G.53,=91CD
Be0, *,2.5952.-0.485,.96.238,73 .862,%,10.417.0C .53, *7785
—@.405.96.238,73 806, =,.10.415.0C.53, »92F@
—0.485.96.238,73.862,%,.10.415,0C. 83, =82CD

£3,=A361

BAf, *,2.5949 . —0.405 .96 .358,73 .806, =,10.418 .00 .53, xFBED

B0, =, 2.5947.-0.485.96.3008,73 . 862, =,.10.417.0C.83.,

BeA, *.2 5948, -0.405,.96 350,73 . 906, %,.10.414,0C,

=C2HA
53, =58DC

BA0, *,2.5947.-0.485 .96 .463,73 .862,=,108.417.00.83, =817

800, *.2.5%47,.-0.485,96.463,73 .8906,.%,10.412,.0C,

83 . =EFFF

BA@, *,2.5945 . -0. 485 .96 .463,73 .862,=,10.415 .00 .53, 2083

BBB *,2. 5942 B 435 96 463 73.862.%.18. 415 0CG.83.
] o[ 11 ()

T ofat
[l olyel €l res

ats |1

rs| SendMbsCll ||—

[ J+LF

Column 2: 4-20 mA output

Column 1: Percent water output

T N

Column 4: For factory use only

Column 3: Separation indicator

=1132

8 5L
An| Clear| Freeze| 7|

Status
_ | Conmected

_|R¥D (2]
After TIT=D (3]
E I sl

Column 15: Fluid phase sensor
(S2 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
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OPERATION REALTERM CONTINUED

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

FIG. 4-8.

FIG. 4-8

Send ASCII button

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

+LF

EOL |
T = | Send Humbers SEn*SCH M +CA ||~ Before

v
= I~ After
=ostop - [ +CR
—_ Send Numbers| Send 251 | ¥ +CA

[ 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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OPERATION REALTERM CONTINUED

OFF-LINE CALIBRATION

NOTE: This procedure should be used in all tank installations and in applications where manual samples are not easily
collected from the main line at the point of ATD™ installation.

Although the ATD™ 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.

For the brine/dry oil method, in addition to fluid samples, operators will need appropriate tools for the extraction of the
ATD™ 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 on pages 24-26 to install and configure RealTerm.

1. If the ATD™ has been already installed, remove from the line according to the instructions on page 14 of
this manual. Clean the ATD™ sensor according the guidelines on page 40 of this manual. You do not need to
completely assemble the ATD™ unit to do an off-line calibration. The RTD and Coax cables can be inserted into
the Electronics Enclosure and connected per the instructions on page 13 without connecting all the shaft sections.
This will make actual bucket insertion easier. Be careful not to bend the cables.

2. Restore power to the ATD™. Connect your PC to the ATD™ sensor via supplied RS232 serial port or USB-to-
serial converter as per the wiring diagram on page 18 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 ATD™ 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 ATD™ sensor has already been calibrated to salinity content stated
on approved drawings. 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,%,8.408, \UC, 53, *3E81 L1l

Calibration Mode: Enter Percent Water{or press n to exit calibration model(lF

Water prompt

Dlsnlayl Part } Eapturel Pins ~ Send IEcho Fortl 12C } 1202 ] IEEMlscl Misc: ] M Clear| Freez
EOL o Status
——p [Ical x| Send Murmbers|  Send ASCI EIEE I Before jg;
. i — i
. . 99 . 975,19 .996,%.1.656%,0.654,0.000,=,13.2970, —0.766,92.412,73.963,,%,8.4008 WC, 53, *IELL bl
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OPERATION REALTERM CONTINUED

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

7. Insert the ATD™ sensor into a bucket or a jar filled with a sample of dry oil. To accurately test the ATD™, 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.

8. 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 o P A Rt S, —
W t t -231.4.841.=,17.5134,18.162.8. 000, =2 . 465 43.93.875,74.131,.%,108.452,0C. 83 =3ADCIrF
ater promp ey _gCalibration Mode: Enter Percent Water{or to exit calibration modeliilr

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 ! -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 ] _ * 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

9. The ATD™ has now been calibrated to process conditions and can be installed.
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OPERATION REALTERM CONTINUED

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 24-26 of this manual. Ensure your
PC is connected to the ATD™ sensor via the supplied RS232 serial cable and USB-to-serial converter as per wiring
diagram on page 18. 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. 4-11.

FIG. 4-11

Percent UWater Qutput 4mA:
Percent Water OQutput 26mA:
Fluid Pha i

u

B0081 ., —8.8163 . 8. 4773kl
hrenhe it iiLr

» Alarm High Set Point:
teresis Set Point: 89.9
Normally Opentilf

Display | Port | Capture | Pins  Send lEcho Pot| 120 | 12c2 | 12CMise | Mise | An| Clear Freeze| 7|
Status
EOL iy
 —— i ) = | Send Mumbers| | SendasCHl | +CR r” Before _| Connected
r . 1 ||7 +LF Coaie _|RxD [2)
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OPERATION REALTERM CONTINUED

SETTINGTHE PERCENT WATER FORTHE 20 mA OUTPUT

Before proceeding, install and configure RealTerm as per instructions on pages 24-26 of this manual. Ensure your
PC is connected to the ATD™ sensor via the supplied RS232 serial cable and USB-to-serial converter as per wiring
diagram on page 18. 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. 4-12.

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

FIG. 4-12 5*'

s g1 28MA Percent Water Output RangelilF A
Percent Water for 4mA Qutput = B.BOAGLF
[Percent Water for 28mA Qutput = 90.088ULF

Display | Pot | Capture| Pins  Send | EchoPort| 120 | 1202 | 120Misc | Mise | An| Clear] Freeze| 7|
EOL . Statuz
—— [=pct20.90 | 5end Numbers g— :EE\ I Before jg;gl?;]ted
[ =1 Send Numbers|  Sendagcil |2 R [ [T ARer _ITHD (3
'_ ﬂ ﬂﬂ Repeats m [™ Literal [ Strip Spaces ’E :\E'FC SHBLS S :I —ETS )

_|pco)

D ump File to Port | nco e

CHANGING THETEMPERATURE UNITS

Before proceeding, install and configure RealTerm as per instructions on pages 24-26 of this manual. Ensure your
PC is connected to the ATD™ sensor via the supplied RS232 serial cable and USB-to-serial converter as per wiring
diagram on page 18. 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. 4-13.

FIG. 4-13

Display | Part | Captwe| Pins ~ Send | EchoPort| 120 | 1202 | 12EMisc | Miso | An| Clear| Freeze| 7|
Status
EOL—
——p |=degf ~ | Send Numbers| | Send ASCIl | +CR _| Connected
| St o] ]| ot

_|THD (3]
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OPERATION REALTERM CONTINUED

SETTINGTHE ALARM SETPOINTS

Ensure RealTerm is installed and configured as per instructions on pages 24-26 of this manual. Connect your PC to
the ATD™ 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 comand 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. 4-14.

FIG. 4-14 =

s | i9h—Yater Alarm Set Point: 38 . BAALILE A
Alarm Hysteresis Set Point: 29 .98810Lr
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4 ’—_‘
ﬂ ﬂ ﬂ Repeats |1 ¥ [ Literal [ Stip Spaces ’— vorc | |FHEUS 8 jg‘lc-:% [[81]]
Dumnp File to Port | MCR R

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. 4-15.

FIG. 4-15 i
e S | arm Hysteresis Set Point:

DISD|E_|,I] Port ] Eapture] Pins Send ]Echn F‘nltl 12C I 12C-2 ] IZEMlsc] Misc ] m Clear| Freeze ﬂ
EOL i Statug
——— [-alhy.29 x| Send Humbers| | Send 2501 [ +cr _| Connected
¥ +LF lI: 2;fura TIRKD 2)
[ | sendNumbers|  Send Ascil l'; +E§ & RO (3)
4
n - 58 <] _|CTs |
ﬂ ﬂ LF| Repeats |1 % [ Literal [~ Stip Spaces [ *orc SMBLS & “loco )
Durnip File o Paort | nen (e
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OPERATION REALTERM CONTINUED

SETTINGTHE ALARM MODE

Before proceeding, install and configure RealTerm as per instructions on pages 24-26 of this manual. Ensure your
PC is connected to the ATD™ sensor via the supplied RS232 serial cable and USB-to-serial converter as per wiring
diagram on page 18. 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. 4-16.

FIG. 4-16
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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 24-26 of this manual. Ensure your
PC is connected to the ATD™ sensor via the supplied RS232 serial cable and USB-to-serial converter as per wiring
diagram on page 18. 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. 4-17
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. 4-17

2. To set the time, type the command

"—time <HR>:<MM>::<SS>". For example if the Display | Port | Captue | Pins  Send | EchoPort| 120 | 1202 IIZEMlsnlMls: |
. . . v
desired time is 14:20::00 hrs, you would enter —P [date 8202020 S tmie || Serll 26 EH I Belos
"t . .. 1 : : : ——P [-tine,14:20::00 | Send Numbers| | Send ASCI r EF‘ [ After
t|me,‘14.2_0..00 . The change will be confirmed in I & P r\_lsmspm B | s
the main window. FIG. 4-17. B Pl o Pt . . .
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OPERATION REALTERM CONTINUED

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 24-26 of this manual. Ensure your PC is connected to the ATD™ sensor via the
supplied RS232 serial cable and USB-to-serial converter as per wiring diagram on page 18. 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. 4-18.

FIG. 4-18

s & MODBUS PARAMETER UFILUESIFLF
RT resSs: 1r
Channel Baud Rate: iLF
Modbus Status = Dl*‘ahledlrLF

£
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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. 4-19.

FIG. 4-19

MODBUS PARAMETER UFILUES falze
RTU Address:
Channel Baud Rate: 96@@
Modbus Status : Enahled
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3. Power cycle (turn off and on) the ATD™ 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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OPERATION REALTERM CONTINUED

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 24-26 of this manual. Ensure your
PC is connected to the ATD™ sensor via the supplied RS232 serial cable and USB-to-serial converter as per wiring
diagram on page 18. 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. 4-20. The #2 represents the new address.

FIG. 4-20

e 4 MODBUS PARAMETER UALUES
RTU ress: 2
Channel Baud Rate: 9608
Modbus Status : Enabled
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2. To save the change, turn the ATD™ power off, wait two to three seconds, and turn it back on.
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OPERATION REALTERM CONTINUED

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.

ATDMANUAL 0723

39

KAM CONTROLS, INC.



OPERATION MODBUS

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 ATD™ 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 ATD™'s Terminal Board to the Data(+) line on the RS485 converter. FIG. 5-1.

Connect the "RS-485 -" terminal on the ATD™'s Terminal Board to the Data(-) line on the RS485 converter. FIG. 5-1.

FIG. 5-1 RS485 WIRING DIAGRAM

RS-485 Converter

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

8.
9.

10.

1.

Turn on power to the ATD™,

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: 0
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OPERATION MODBUS CONTINUED

12. Make sure that the correct registers are being read as 32 bit float. See Table 5-1.

TABLE 5-1
ATD Modbus Registers
Register Type Read/Write Value
42000 Float Read Percent Water
42001 Float Read Current Output (mA)
42002 Float Read S1 Voltage
42003 Float Read S2 Voltage
42004 Float Read S3 (OC/WC) Voltage
42005 Float Read OC Offset
42006 Float Read WC Offset
42007 Float Read Board Temperature
42008 Float Read RTD Temperature
42009 Float Read OC-WC Enabled/Disabled State
42010 Float Read Temperature Compensation
42011 Float Read Phase State(OC/WC)

13. The output data of the ATD™ can be accessed via the Modbus registers.
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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 ATD™'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 cececenncedll

requirements (24 V) and close to the power supply ratings O ceccocoococe o O

(+/- 0.5V). For example, a 24 V power supply could ]
KlKam =

™ I
measure 23.5V on the ATD™ terminals. If the voltage KAM ATD o

is not within those requirements, verify that the power
- e || || Qf am
supply has a wattage capability of 24 watts, and check for wo || || | oo
any blown fuses, faulty wiring, or a faulty power supply. o || || O visou
e || || | eve
If LED1 does not light up, but you have the adequate re2zrx || || || ove
voltage at the power terminals, it indicates a bad LED. The rezm || || O #2om-
faulty LED will not affect the operation of the instrument, it Rs_:::'f g g o
is only an indicator that a voltage is present. rsass+ | || ©] 2ewoc
2. Once the voltage across power loop terminals has been Wl@? ) R LED 2
verified, make sure the ATD™ is wired with the correct I
polarity as per the wiring diagram on page 13 of this O %ﬁ;ﬁﬁg&iﬂw - Se—O LED 1

manual. If the polarity is wrong, turn off the power and

rewire the ATD™ with the correct polarity. Turn the power
back on when done. NOTE: LED location may vary depending
on the version of board

NOTE: The ATD™ 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 ATD™
as per the wiring diagram on page 18. If the PLC cannot read the output, there could be a wiring issue with the
loop. Please inspect the wires from the ATD™ 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 24-26 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 ATD™, 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
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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 ATD™ as per the wiring
diagram on page 18 of this manual.

4. Turn the ATD™ 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 ATD™ 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 ATD™,
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 24-26 of this manual. Ensure your

PC is connected to the ATD™ sensor via the supplied RS232 serial cable and USB-to-serial converter as per wiring
diagram on page 18. 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 25-27 The instrument's
data will start being displayed. FIG. 7-3. If not, contact KAM Technical Support for further assistance.

FIG. 7-3
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2. 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.

3. 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.

4. \erify 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.

2. Connect the RS485 converter to the ATD™ per the wiring diagram on page 17 of this manual.

3. Use a multimeter in voltmeter mode to measure the voltage between the "485 TX" 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.

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

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

6. 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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