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@ READ THIS MANUAL PRIOR TO INSTALLATION

This manual provides information on the CSIS
Intrinsically-Safe Capacitance Transmitter. It is
important that all instructions are read carefully and
followed sequentially. The QuickStart Installation
instructions are a brief guide to the sequence of steps
for experienced technicians to follow when installing
the equipment. Detailed instructions are included in
the Complete Installation section of this manual.

Conventions Used in this Manual

Certain conventions are used in this manual to convey
specific types of information. General technical
material, support data and safety information are
presented in narrative form. The following styles are
used for notes, cautions and warnings:

@’ Notes

Notes contain information that augments or clarifies
an operating step. Notes do not normally contain
actions and often follow the procedural steps to
which they refer.

/ Cautions

Cautions alert the technician to special conditions
that could injure personnel, damage equipment, or
reduce a component’s mechanical integrity. Cautions
are also used to alert the technician of unsafe
practices, the need for special protective equipment,
or specific materials. In this manual, a caution
indicates a potentially hazardous situation which, if
not avoided, may result in minor to moderate injury.

AWarnings

Warnings identify potentially dangerous situations, or
serious hazards. In this manual, a warning indicates
an imminently hazardous situation which, if not
avoided, may result in serious injury or death.

Safety Messages

Follow all standard industry procedures for servicing
electrical and computer equipment when working with,
or around high voltage. Always shut off the power
supply before touching any components. Although
high voltage is not present in this system, it may be
present in other systems.

Electrical components are sensitive to electrostatic
discharge. To prevent equipment damage, observe all
safety precautions when working with electrostatic-
sensitive components.

A\ WARNING!

DO NOT CONNECT OR DISCONNECT THE
TRANSMITTERS UNLESS THE POWER HAS BEEN
SWITCHED OFF.

Low Voltage Directive

If the equipment is used in a manner not specified by
the manufacturer, protection provided by equipment
may be impaired.

Notice of Copyright and Limitations

Copyright ©2022 AMETEK Magnetrol USA, LLC
Al rights reserved.

Solutions With Innovation reserves the right to make
changes to the product described in this manual at
any time without notice. Solutions With Innovation
makes no warranty with respect to the accuracy of the
information in this manual.

Warranty

All Solutions With Innovation Electronic Level and
Flow Controls are warranted free of defects in materials
and workmanship for one full year from the date of
the original factory shipment. If returned within the
warranty period; and, upon factory inspection of
the control, the cause of the claim is determined to
be covered under the warranty; then, Solutions With
Innovation will repair or replace the product at no cost
to the purchaser (or owner) other than transportation.

Solutions With Innovation shall not be liable for
misapplication, labor claims, direct or consequential
damage, or expenses arising from the installation or
use of the equipment. There are no other warranties
expressed or implied, except special written warranties
covering specific Solutions With Innovation products.

Quality Assurance

The Quality Assurance System in place at Solutions
With Innovation guarantees the highest level
of quality throughout the company. Solutions With
Innovation is committed to providing full customer
satisfaction; both in quality products and in quality
service.

Contacts

Phone: 203-729-6434 Mon-Fri, 9 AM - 5 PM ESTFax:
203-729-0541 for General Inquiries
Email: ct-nau-info@ametek.com
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1.0 QUICKSTART INSTALLATION

The Quickstart Installation procedures provide key steps for mounting, wiring and configuring the CSIS
Intrinsically-Safe Capacitance Transmitter. These procedures are intended for experienced installers of
electronic level measurement instruments. Refer to Section 2.0: Complete Installation for detailed installation
instructions.

A WARNING! CSIS TRANSMITTER PROBES SHOULD BE INSTALLED WHERE THE MAXIMUM OVERFILL LEVEL IS
AT A MINIMUM OF 0.50” (12.7 mm) BELOW THE PROCESS CONNECTION.

AWARNING! CSIS INTRINSICALLY-SAFE CAPACITANCE TRANSMITTER INSTALLATION LOCATIONS MUST BE
RATED CLASS I, DIV. I, GROUPS A, B, C & D; CLASS I, ZONE 1 AEx ia IIC T4 Ga; Ex ia IIC T4 Ga.

A WARNING! INSTALLATION MUST BE IN ACCORDANCE WITH ANSI/ISA RP 12-6; MUST CONFORM TO IEC60079-
11, CONFORMANCE OR NON-CONFORMANCE WITH 6.3.13.

1.1 GETTING STARTED

Before beginning the Quickstart Installation procedures, have the proper equipment, tools and information
readily available.

1.1.1 Equipment and Tools

* Open-End Wrenches or An Adjustable Wrench to Fit the Process Connection Size and Type
* 1/8” Wide, Small Flat Blade Screwdriver

* Cable Cutter & Wire Strippers

* Approved Electrical Apparatus (Barrier)

1.1.2 Configuration Information

The CSIS Intrinsically-Safe Capacitance Transmitter is factory-calibrated in water. If other medias are to
be used, contact the manufacturer for details. Refer to Section 2.8 for calibration instructions.



2.0 COMPLETE INSTALLATION

This section provides detailed procedures on propetly installing and configuring the CSIS Intrinsically-Safe
Capacitance Transmitter.

CAUTION! /F THE EQUIPMENT IS USED IN A MANNER NOT SPECIFIED BY THE MANUFACTURER, PROTECTION
PROVIDED BY THE EQUIPMENT MAY BE IMPAIRED.

2.1 UNPACKING

Unpack the instrument, carefully. Make sure that all components have been removed from the packing
material. Inspect all components for damage. Report any concealed damage to the carrier within 24 hours
of receiving. Compare the contents with the packing slip and report any discrepancies to the factory
immediately. Record the sales order number and/or serial number for future reference when ordering parts.

Before Proceeding to Installation, Complete the Following:

* Inspect all components for damage. Report any damage to the carrier within 24 hours of receiving,
* Record the model and serial numbers for future reference when ordering parts.

Model Number

Serial Number

2.2 INSTALLATION LOCATION

CSIS Intrinsically-Safe Capacitance Transmitter sensors should be located within easy access for service,
calibration and monitoring. Special precaution should be made to prevent exposure to corrosive atmospheres,
excessive vibration, shock and physical damage.

It is common practice to use the junction box as the reference ground.

CAUTION! THIS UNIT CONTAINS ELECTRONICS WHICH MAY BE DAMAGED BY STATIC ELECTRICITY. DO NOT
TOUCH ANY SEMI-CONDUCTOR DEVICES UNLESS YOU ARE PROPERLY GROUNDED.

WARNING! CSIS INTRINSICALLY-SAFE CAPACITANCE TRANSMITTER INSTALLATION LOCATIONS MUST BE
RATED CLASS I, DIV. I, GROUPS A, B, C & D; CLASS I, ZONE 1 AEx ia IIC T4 Ga; Ex ia IIC T4 Ga.



2.3 /A ELECTROSTATIC DISCHARGE (ESD) HANDLING PROCEDURE

A Solutions With Innovation’s electronic instruments are manufactured to the highest
\ , quality standards. These instruments use electronic components that may be damaged
) by static electricity present in most work environments.

THE FOLLOWING STEPS ARE RECOMMENDED TO REDUCE THE RISK OF
COMPONENT FAILURE DUE TO ELECTROSTATIC DISCHARGE:

¢ Ship and store circuit boards in anti-static bags. If an anti-static bag is not available,
wrap the board in aluminum foil. Do not place boards on foam packing materials.

¢ Useagrounding wrist strap when installing and removing circuit boards. A grounded
workstation is recommended.

 Handle all circuit boards only by their edges. Do not touch board components or
connector pins.

* Make sure that all electrical connections are completely secure and none are partial
or floating, Ground all equipment to a good, earth ground.

2.4 BEFORE YOU BEGIN

2.4.1 Site Preparation

1 Each CSIS Intrinsically-Safe Capacitance Transmitter is built to the specifications indicated during
the ordering process. Make sure that the probe connection is correct for the threaded or flanged
mounting on the vessel or tank where the transmitter will be placed. Refer to Section 2.5: Mounting.

2 Ensure that the wiring between the power supply and CSIS electronics are complete and appropriate
for the type of installation. Refer to Section 3.6: Specifications.

3 When installing the CSIS Intrinsically-Safe Capacitance Transmitter in a general purpose or non-
incendive area, all local, state and federal regulations/guidelines must be observed. Refer to Section
2.6: Wiring.

2.4.2 Equipment and Tools
No special equipment or tools are required to install the CSIS Intrinsically-Safe Capacitance Transmitter.

The Following Are Recommended:

*  Grounding Wrist Strap and ESD Workstation (For safety usage with electronic components)
*  Open-End Wrenches or an Adjustable Wrench (7o fit the process connection size and type)
* 1/8” Wide, Small Flat Blade Screwdriver

e Cable Cutter & Wire Strippers

e #2 Phillips Head Screwdriver

¢ Approved Electrical Apparatus (Barrier)



2.4.3 Optional Considerations

Operating specifications vary based on the probe model number. Refer to Section 3.6: Specifications.
2.5 MOUNTING

The CSIS Intrinsically-Safe Capacitance Transmitter must be mounted vertically inside a tank using a variety
of process connections. Generally, a threaded or flanged connection is used. For information about the
sizes and types of connections available, refer to Section 3.7: Model Configurator.

A WARNING! CS/S TRANSMITTER PROBES SHOULD BE INSTALLED WHERE THE MAXIMUM OVERFILL LEVEL
IS AT A MINIMUM OF 0.50” (12.7 mm) BELOW THE PROCESS CONNECTION.

A WARNING! DO NOT DISASSEMBLE THE PROBE WHEN IT IS IN SERVICE AND/OR UNDER PRESSURE.

A WARNING! /INSTALLATION MUST BE IN ACCORDANCE WITH ANSI/ISA RP 12-6; MUST CONFORM TO
IEC60079-11; CONFORMANCE OR NON-CONFORMANCE WITH 6.3.13.

2.5.1 CSIS Probe Installation

Before Installing, Verify:

* The probe has adequate room for installation and has an unobstructed entry to the bottom of the
vessel. Refer to Section 3.6.3: Physical Specifications.

* The process temperature, pressure and specific gravity are within the probe specifications for the
installation. Refer to Section 3.6: Specifications.

How To Install The CSIS Capacitance Probe:

1 Make sure that the process connection matches the intended mounting location.

2 Carefully, place the probe into the vessel. Align the gasket on flanged installations.

3 Align the probe process connection with the threaded or flanged mounting on the vessel.

4 For threaded connections, tighten the hex nut of the probe process connection.
For flanged connections, tighten and torque the flange bolts.



2.6 WIRING

A WARNING! DO NOT DISCONNECT THE EQUIPMENT UNLESS THE POWER IS SWITCHED OFF.

@/ NOTE: WIRING BETWEEN THE POWER SUPPLY AND CSIS ELECTRONICS SHOULD BE MADE USING

INTRINSICALLY-SAFE WIRING.

2.6.1 CSIS Intrinsically-Safe Wiring

An Intrinsically-Safe installation DOES have potentially flammable media present.

An approved intrinsically-safe barrier must be installed in the non-hazardous (safe) area.

How To Install Intrinsically Safe Wiring:

1

Verify that the intrinsically-safe barrier is properly installed in the safe area. Then, complete the wiring
from the barrier to the transmitter.

Remove the cover of the transmitter.

Install the approved conduit plug into the unused opening, if applicable. Install an approved conduit
fitting and pull the supply wires through.

Connect the positive supply wire to the #1 terminal and the negative supply wire to the #2 terminal.

Connect the signal wire to the #3 terminal. Then, run the wires to your device to make proper
terminations for signal there.

Re-install the cover of the transmitter.

HAZARDOUS LOCATION NON-HAZARDOUS LOCATION

|

| APPROVED

SAFETY BARRIER
SIGNAL O/P !
TERMINAL #3
| ENTITY PARAMETER
Uo<27.0 VDC
1 I I I ! lo <88 mA
Po <576 mW
BnnNg osar

/ . — POWER |

GROUND 7 CSIS TRANSMITTER TERMINAL #1
TERMINAL #2



2.7 OVERVIEW: MODES OF OPERATION

2.7.1 Initial Span and Calibration Functions

Modes “0” to “3” are basic sensor setup modes that MODE MODE SET
. . DISPLAY BUTTON BUTTON

are programmed prior to leaving the manufacturer.

The values for each mode are stored into the default

memory location on the device. These values can

be recalled at any time by the user after the tuning

modifications have been set.

MODE “0” Low Span Value Mode

1 By pressing the UP and DOWN buttons,
change the output value for the low-
level requirement.

2 After establishing the value, press the
SET button. It will automatically store uP DOWN
the low-level span value. BUTTON BUTTON

MODE “1” High Span Value Mode

1 By pressing the UP and DOWN buttons, change the output value for the high-level
requirement.

2 After establishing the value, press the SET button. It will automatically store the high-level
span value.

MODE «2” Calibration Mode for Low-Level Calibration

1 Enable Mode “2” at the liquid level where the probe’s “Empty” condition will occur.

2 After establishing the level, press the SET button. It will automatically store the low-level
calibration value. The existing default value will be overwritten.

MODE %3” Calibration Mode for High-Level Calibration

1 Enable Mode “3” at the liquid level where the probe’s “Full” condition will occur.

2 After establishing the level, press the SET button. It will automatically store the high-level
calibration value. The existing default value will be overwritten.

CSIS INTRINSICALLY-SAFE CAPACITANCE TRANSMITTER 9
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2.7.2 Modes for Advanced Performance

Modes “4” through “9” and “L” are advanced operation modes that are performed in the intended final
application. At least two liquid levels will be needed in order to use these modes. Advanced operation
modes are extremely useful in media environments where there are changing conditions within the vessel,
electronics are replaced into an existing probe, or very accurate span and linear values are needed. It is
important to remember that the output value shown during these tuning modes represents the
last liquid level measurement taken. The tuning outputs represent what the device will read once it is
returned to the RUN mode.

MODE “4” Resolution Mode:

Ten different resolutions can be accessed
as sub-modes. On the display, the sub-
mode digit will end with a period (.) as to
remain separate from the main modes.

MODE “8” Span Shifting Mode:

This is similar to Mode “7”. It is meant for
use when the high-level output is correct,
but the other levels ate not. It allows the
end user to incrementally increase or

decrease the input span length toward a
known point and output on the probe.

MODE “5” 50% Tuning Mode:

This mode allows the end user to set
the pre-determined 50% output value at
the exact midpoint on the probe while
submerged in the 50% media level.

MODE “9” Span Shifting Mode:

This is similar to Modes “7” and “8”. It is
meant for use when the midpoint (50%)
level is correct, but the high and low-levels
are not. It allows the end user to perform
a symmetrical incremental increase or
decrease of the input span length toward
a known point and output on the probe.

MODE “6” Span Shifting Mode:

This is similar to Mode “5”, yet it can be
utilized at any media level. It allows the
end user to incrementally shift the input
span length toward a known point and
output on the probe.

MODE “L” Linearity Mode:

This mode allows the user to adjust the
linearity of the output readings to the
desired output at any given point on the
probe except for high and low-levels.

MODE “7” Span Shifting Mode:

This is similar to Mode “6”. It is meant for
use when the low-level output is correct,
but the other levels are not. It allows the
end user to incrementally increase or
decrease the input span length toward a
known point and output on the probe.

2.7.3 Function Modes

Function modes are operation modes that allow the end user to return to the default calibration, view the
program version and return to the RUN mode.

MODE “F” Reset Mode:

This mode resets the
sensor to the original
calibration  wvalues. If
the calibration has been
changed by the user, it
will go back to the last
known calibration values.

MODE “P” Version Mode:

This mode will show the most current software version
installed on the device.

MODE “R” Run Mode:

This mode enables the device to operate normally. (It is
represented as an “A” on the digital display.)




2.8 SPANNING AND CALIBRATION
2.8.1 Calibration

The CSIS Intrinsically-Safe Capacitance Transmitter requires minimal to no initial calibration depending
on the media. To calibrate the device, follow the Calibration Process below.

2.8.2 Basic Modes

The CSIS Intrinsically-Safe Capacitance Transmitter outputs '

cither a 4-20 mA or 1-5 VDC signal depending on the model Basic Calibration Modes:
selected. Before proceeding to the basic modes, set up the
device by connecting a multimeter to verify the output readings. MODE “0” Set Span Low

(Output Reading at EMPTY)

Initial Device Setup: MODE “1” Set Span High
(Output Reading at FULL)

1 Connect the sensor as specified in Section 2.6.1. . )
MODE “2” Calibration Low

2 The LCD screen will illuminate with the program (Calibration Point at EMPTY)

identification and then will go blank. MODE “3" Calibration High

(Calibration Point at FULL)

- J

MODE SET
BUTTON BUTTON

Set Span Low (MODE “0”)

1 Press the MODE button until a “0” is illuminated in the digital
display.

2 Toggle the UP and DOWN buttons to set the low span parameter.

3 Press the SET button. The mode will automatically switch to the
next mode, Mode “1”.

UP DOWN
BUTTON BUTTON
MODE SET
BUTTON BUTTON set span High (MODE n1u)

1 Press the MODE button until a “1” is illuminated in the digital
display, if necessary.

2 Toggle the UP and DOWN buttons to set the high span parameter.

3 Press the SET button. The mode will automatically switch to the
next mode, Mode “2”.

upP DOWN
BUTTON BUTTON

CSIS INTRINSICALLY-SAFE CAPACITANCE TRANSMITTER 11



2.8.2 Basic Modes (Continued)

In order to calibrate the sensor, the application media should be used. During the calibration process, you
will need to raise and lower the media level to the desired EMPTY and FULL locations on the sensor probe.

Calibrate Low Level (MODE “2”)

Calibrate High Level (MODE “3”)

1 Press the MODE button until a () 1 Press the MODE button until a
“2” is illuminated in the digital “3” is illuminated in the digital
display, if necessary. display, if necessary.

2 Position the media level to the e/ 2 Position the media level to the R
desited EMPTY location on the V] desited FULL location on the \ ‘
sensor probe. = sensor probe. =

1T T
- 1

3 Press the SET button. The mode e 3 Press the SET button. The mode =]
will automatically switch to the L] will automatically switch to the | |
next mode, Mode “3”. next mode, Mode “4”.

MODE SET = MODE SET L
[ ] :
Probe Probe
submerged submerged
at an EMPTY at a FULL
setpoint. setpoint.

2.9 FUNCTION MODES

@' NOTE: THE FUNCTION MODES DO NOT AFFECT THE SPAN, CALIBRATION OR ADVANCED TUNING FUNCTIONS.

MODE SET

MODE i i— SET
MODE i i_ SET

MODE “F” Reset Calibration to Last Known Settings

1 Press the MODE button until an “F” is illuminated in the display.

2 Press the SET button to reset the calibration.

MODE “R” Set Sensor to “RUN” Mode

Press the MODE button until an “A” is illuminated in the display.

1
2 After a second, the display will turn off and then the sensor will be
in RUN mode.

MODE “P” View Current Program Version

1 Press the MODE button until an “P” is illuminated in the display.

2 Press the SET button to reset the calibration. The program version
will appear in the digital display.

12
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2.10 TUNING MODES

The tuning modes enable the end user to adjust various aspects of the output readings in correlation to the
media level on the probe. The user can adjust the readings to obtain perfect output linearity in any given
application.

NOTE: FORALL OF THE FOLLOWING EXAMPLES, THE TERM “INPUT SPAN”WILL BE USED. THIS CORRELATES
TO THE CALIBRATED INPUT LEVELS AND NOT TO THE SPAN OUTPUT (I.E. 4-20 MA, 0-5 VDC OR 1-5 VDC). THE
INPUT SPAN IS DETERMINED UPON THE CALIBRATION OF THE SENSOR. IN THE FOLLOWING EXAMPLES,
CHANGES WILL BE MADE TO THE OPERATIONAL VALUES OF THE SPAN.

Resolution (MODE “4”) %Q%E BE‘E’BN

The resolution mode allows the end user to make fine adjustments to
the sensitivity of the output change (relative to the change in media
level). This feature is beneficial in applications that have an oscillating
or turbulent liquid level within the process vessel.

1 Press the MODE button until a “4” is illuminated in the digital
display. The default settings for the resolution are 1024 points over
the span length. Resolution (in.) = Span Length/1024

sUTFon BSTON
Resolution Sub-Mode Digit Legend

0. DEFAULT D:#

1. 0.062” ""

2. 0.093 o

3. 0.125”

4. 0.156" ]

5. 0.187”

6. 0.219” INPUT

7. 0.250" —e  SFAN

2 Toggle the UP and DOWN buttons to achieve the display digit i ]

representing the desired resolution. On the digital display, the sub- - v
mode digit will end with a period (.) as to not confuse them with f _.J
the main modes. Sub-modes provide an exact inch resolution. RESOLUTION

3 Press the SET button to apply the selected resolution.

CSIS INTRINSICALLY-SAFE CAPACITANCE TRANSMITTER 13



2.10 TUNING MODES (CONTINUED)

Fifty Percent (50%) Tuning (MODE “5”) =
DESIRED f A

The 50% tuning mode allows the end user to set the pre-determined 50% FULL

output value to the exact probe midpoint while submerged in the media —

level. For instance, if the media level is at the 50% point on the probe, yet

the output readm% c}?mgtes from the configuration’s expected output, then INPUT SPAN

employing Mode “5” will set the output value to the correct amount. —®

: CCEo vy : . .. . MEDIA LEVEL

1 Press the MODE button until a “5” is illuminated in the digital display. AT 50% -

2 Press the SET button. The sensor is now adjusted to the proper output. l ° y
DESIRED f

MODE SET EVPTY T

BUTTON BUTTON

NOTE: AN APPLICATION HAS A MEDIA THAT IS PRONE TO A
DIELECTRIC CHANGE WITH TEMPERATURE CHANGE. THE MEDIA
LEVEL IS SET AT 50% OF THE PROBE SPAN. IN A 4-20 MA OUTPUT
SENSOR, THE EXPECTED OUTPUT CURRENT SHOULD BE 12 wA,
HOWEVER, THEACTUAL OUTPUT READING IS 11.4 MA. BY USING MODE
“6”, THE OUTPUT WILL BE ADJUSTED TO 12 MA WHILE RETAINING BOTH
LINEARITY AND INPUT SPAN LENGTH. THERE MAY BE THE NEED TO
MAKE ADDITIONAL CHANGES TO THE INPUT SPAN LENGTH. THIS IS
COVERED IN THE FOLLOWING SECTIONS.

upP DOWN
BUTTON BUTTON

Span Shifting (MODE “6”)
INCREMENTALLY
| TOGGLE “UP”" TO

The span shifting mode is similar to Mode “5”, yet it can be utilized = gl SHIFT SPAN
at any given level by employing the UP and DOWN buttons. Mode “6” A A
allows the end user to incrementally shift the input span length toward ~ DESIRED “FuLL” 1
a known point and output on the probe. This mode is useful when -
Mode “5” cannot be performed (i.e. Mode “5” cannot be viewed in the

application). CORRECTED
@) SPAN SHIFT

1 Press the MODE button until a “6” is illuminated in the digital display. I(NPUT SPAI;
ORIGINAL
. ) OUTPUT TO BE 8 MA
2 Toggle the UP and DOWN buttons to achieve the desired output x|
relative to the media level on the probe. MEDIA LE\‘EL AT 25%
f ® Y
3 Press the SET button. The sensor is now adjusted to the proper g een “eypry’ v
output for the media level.
MODE SET
BUTTON BUTTON

=Y NOTE: AN APPLICATION HAS A MEDIA THAT IS PRONE TO A
DIELECTRIC CHANGE WITH TEMPERATURE CHANGE. THE MEDIA
LEVEL IS AT 25% OF THE PROBE SPAN. IN A 4-20 MA OUTPUT SENSOR,
THE EXPECTED OUTPUT CURRENT SHOULD BE 8 mA, HOWEVER,
THE ACTUAL OUTPUT READING IS 10.6 mA. BY USING MODE “6’,
THE OUTPUT CAN BE ADJUSTED TO 8 mA WHILE RETAINING BOTH
LINEARITY AND INPUT SPAN LENGTH. THERE MAY BE THE NEED TO
MAKE ADDITIONAL CHANGES TO THE INPUT SPAN LENGTH. THIS IS
COVERED IN THE FOLLOWING SECTIONS.

upP DOWN
BUTTON BUTTON

CSIS INTRINSICALLY-SAFE CAPACITANCE TRANSMITTER



Increase/Decrease Span from Low (MODE “7”) INCREMENTALLY

| | TOGGLE “UP” TO
SHIFT SPAN

Mode “7” allows the end user to change the input span length when the oesiren ¢ 1 — 4
low-level output is correct, but all the other levels are not. The user can “EULL T
incrementally increase or decrease the input span length toward a known
point or output on the probe. Mode “7” is useful when the 100% level
cannot be viewed in the application. OUTPUT TO BE CORREGTED

12 mA |_@] SPAN SHIFT
1 Press the MODE button until a “7” is illuminated in the digital display. INPUT SPAN

(ORIGINAL)
MEDIA LEVEL
2 Toggle the UP and DOWN buttons to achieve the desired output relative AT 50%
to the media level on the probe. i v
¢
. . f CORRECT

3 Press the SET button. The sensor is now adjusted to the proper output b SPAN LENGTH

for the media level.

MODE SET
BUTTON BUTTON

upP DOWN
BUTTON BUTTON

Increase/Decrease Span from High (MODE “8”)

EMPTY AT LOW-LEVEL

NOTE: AN APPLICATION SHOWS THAT THE MAXIMUM OUTPUT IS
BEING OBTAINED BEFORE THE MEDIA CAN REACH THE INTENDED
HIGH LEVEL. CURRENTLY, THE MEDIA LEVEL IS AT 50% OF THE
PROBE SPAN. IN A 4-20 mMA OUTPUT SENSOR, THE EXPECTED OUTPUT
SHOULD BE 12 A, HOWEVER, THE ACTUAL OUTPUT READING IS 14.8
MA. THROUGH THE USE OF MODE “7”, THE OUTPUT CAN BE ADJUSTED
DOWN TO 12 mA BY TOGGLING THE UP AND DOWN BUTTONS. THE
LINEARITY WILL BE RETAINED, BUT THE INPUT SPAN LENGTH WILL
CHANGE.

| I CORRECT OUTPUT
AT HIGH-LEVEL

Mode “8” is similar to Mode “7” by allowing the end user to change the A
input span length when the high-level output is correct, yet all the other DESIRED "FULL
levels are not. The user can incrementally increase or decrease the input -
span length toward a known point or output on the probe. Mode “8” is '?g;g,ﬁi’t;‘
useful when the 0% level cannot be viewed in the application.
OUTPUT TO BE 12 MA CORRECTED
@ SPAN SHIFT
1 Press the MODE button until a “8” is illuminated in the digital display.
. . MEDIA LEVEL AT 50%
2 Toggle the UP and DOWN buttons to achieve the desired output
relative to the media level on the probe. —_—
1 1 f ¢ |NCR’EMENTALLY\
3 Press the SET button. The sensor is now adjusted to the proper  cgrep “empry” e e

output for the media level.

MODE SET
BUTTON BUTTON

upP DOWN
BUTTON BUTTON

TO SHIFT SPAN

NOTE: AN APPLICATION SHOWS THAT THE MINIMUM OUTPUT IS
BEING OBTAINED BEFORE THE MEDIA CAN REACH THE INTENDED
HIGH LEVEL. CURRENTLY, THE MEDIA LEVEL IS AT 50% OF THE PROBE
SPAN. INA 4-20 MA OUTPUT SENSOR, THE EXPECTED OUTPUT SHOULD
BE 12 mA, HOWEVER, THE ACTUAL OUTPUT READING IS 9.5 mA.
THROUGH THE USE OF MODE “8”, THE OUTPUT CAN BE ADJUSTED UP
TO 12 MA BY TOGGLING THE UP AND DOWN BUTTONS. THE LINEARITY
WILL BE RETAINED, BUT THE INPUT SPAN LENGTH WILL CHANGE.

CSIS INTRINSICALLY-SAFE CAPACITANCE TRANSMITTER
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2.10 TUNING MODES (CONTINUED)

Increase/Decrease Span from Midpoint 50% (MODE “9”)

Mode “9” is similar to Modes “7” and “8” by allowing the end user
to change the input span length when the midpoint (50%) output is
correct, yet all the other high and low levels are not. The user can
perform a symmetrical incremental increase or decrease of the input
span length toward a known point and output on the probe. Mode “9”
is useful when the entire probe can be viewed in the application.

1 Press the MODE button until a “9” is illuminated in the digital display.

2 Toggle the UP and DOWN buttons to achieve the desired output
relative to the media level on the probe.

3 Press the SET button. The sensor is now adjusted to the proper
output for the media level.

MODE SET
BUTTON

BUTTON

INCREMENTALLY
I TOGGLE BUTTONS

DESIRED “FULL”

OUTPUT TO BE 12 MA

Tf e
SPAN

MEDIA LEVEL AT 50%

9%

TO SHIFT SPANJ

—

INPUT SPAN
(ORIGINAL)

CORRECTED

1)
I
m
—~

4

4 ®

— TOGGLE BUTTONS

DESIRED “EMPTY”

INCREMENTALLY\

TO SHIFT SPAN

=¥ NOTE: AN APPLICATION SHOWS THAT THE MIN. AND MAX. OUTPUTS

ARE BEING ATTAINED BEFORE THE MEDIA CAN REACH THE INTENDED
HIGHAND LOWLEVELS. INA 4-20 MA OUTPUT SENSOR, THE EXPECTED
OUTPUT READING AT 50% IS 12 mA. THE ACTUAL OUTPUT IS 12 MA,
BUT THE OUTPUT READS “EMPTY” OR “FULL” BEFORE THOSE LEVELS
ARE OBTAINED. THROUGH THE USE OF MODE “9”, THE OUTPUT CAN
BE ADJUSTED SYMMETRICALLY TO ATTAIN THE CORRECT HIGH AND
LOW OUTPUTS BY TOGGLING THE UP AND DOWN BUTTONS. THE
LINEARITY WILL BE RETAINED, BUT THE INPUT SPAN LENGTH WILL

DOWN CHANGE.

upP
BUTTON BUTTON

Linearity Tuning (MODE “L”)
Mode “L” allows the user to adjust the linearity of the output readings to
a desired output at any given point on the probe (excluding the high and

low-levels). This mode is useful when the entire probe can be viewed
in the application. High and low-level outputs should be known to be correct.

1 Press the MODE button until an “L” is illuminated in the display.

2 Toggle the UP and DOWN buttons to achieve the desired output
relative to the media level on the probe.

DESIRED “FULL” Y

A
LINEARITY
COMPRESSES

INCREASE SPAN
TO CORRECT

LINEARITY INPUT
EXPANDS  50%

\ 4

OUTPUT
SPAN

MEDIA
LEVEL AT
50%

DESIRED “EMPTY”

Py A

—

3 Press the SET button. The sensor is now adjusted to the proper output for the media level.

MODE
BUTTON

SET
BUTTON

upP
BUTTON

® o

DOWN
BUTTON

NOTE: AN APPLICATION SHOWS THAT THE OUTPUT IS CORRECT
AT THE MAXIMUM AND MINIMUM LEVELS, BUT THE 50% OUTPUT ON
THE 4-20 vA SENSOR READS 11.1 mMA WHEN IT SHOULD BE 12 mA.
THROUGH THE USE OF MODE “L”, THE LINEARITY OF THE OUTPUT
CAN BE ADJUSTED BY TOGGLING THE UP AND DOWN BUTTONS. THE
LINEARITY WILL CHANGE, BUT THE INPUT SPAN LENGTH IS RETAINED.

CSIS INTRINSICALLY-SAFE CAPACITANCE TRANSMITTER



3.0 REFERENCE INFORMATION

This section illustrates an overview of the CSIS Intrinsically-Safe Capacitance Transmitter operation, as
well as information on troubleshooting common problems, agency approval listings, replacement parts, and
detailed physical, functional and performance specifications.

3.1 DESCRIPTION

The CSIS Intrinsically-Safe Capacitance Transmitter is designed to detect the fluid levels of liquids in
hazardous applications. All models are equipped with durable, stainless steel enclosures and 316 stainless
steel sensing probes. Output signals are available in 4-20 mA and 1-5 VDC, depending on the application. A
variety of mounting sizes and probe lengths are made to order. The CSIS has suggested entity parameters
to operate the sensor and is strictly used for intrinsically-safe platforms.

3.2 THEORY OF OPERATION

3.2.1 Basic Operating Principle

Capacitance-based level measurements were founded

on a time proven method utilizing stationary parts. TR AN%?AT#?I;LASI%%RAM
The operation of a capacitance level control is based

on the simple electronic component—the capacitor.

A capacitor is an electric component used for storing

energy. It is important to note that capacitance

level controls do not store energy within the probe. METAL TANK
Instead, they measure the amount of energy that can WA
be stored. The unit of measurement for capacitance N\
is the “farad”, however, in capacitance level
measurements, relatively small amounts are present
and measured in “picofarads” (1 x 10'* farads).

PROBE

INSULATION
INSULATED LIQUID MEDIA l

PROBE |

In order for a capacitor to function, the media
between the plates must serve as an insulator. If a
conductive material is placed between the plates, an L® /
electrical “short” will occur. As a result, the capacitor

is comprised of a metal probe rod and outer shield / \
(serving as the conductive plates) around the OUTEN SHIELD  METAL PROBE
insulating, dielectric media. l_ EARTH GROUND  compucrive (<) PLATE  ROD (¥) PLATE

LIQUID MEDIA

3.2.2 Intrinsically-Safe Circuits

Intrinsically-safe circuits are incapable of causing ignition from a mixture of flammable or combustible
material in air when any spark or thermal effect is present. In intrinsically-safe systems, the thermal and
electrical energy is limited to the point that ignition is impossible. However, inputs from capacitive sensors
can be used properly under intrinsically-safe guidelines.
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3.3 TROUBLESHOOTING

The CSIS Intrinsically-Safe Capacitance Transmitter is designed and manufactured for trouble-free
performance across a wide range of operating conditions. Common transmitter problems are discussed
in terms of their symptoms and recommended corrective actions. Information on how to handle material
build-up on the probe is also provided in this section.

AWARNING! EXPLOSION HAZARD. DO NOT CONNECT OR DISCONNECT THE EQUIPMENT UNLESS POWER
HAS BEEN SWITCHED OFF OR THE AREA IS KNOWN TO BE NON-HAZARDOUS.

3.3.1 CSIS Transmitter Problems

THE OUTPUT IS INACCURATE. THE CALIBRATION IS QUESTIONABLE. RECALIBRATE THE TRANSMITTER AND
USE THE ADVANCED TUNING MODES.

THE OUTPUT IS REPETITIVE, BUT IT IS  THE CALIBRATION IS QUESTIONABLE. RECALIBRATE THE TRANSMITTER AND
CONSISTENTLY HIGH OR LOW FROM THE USE THE ADVANCED TUNING MODES.
ACTUAL OUTPUT BY A FIXED AMOUNT.

THE OUTPUT FLUCTUATES. TURBULENCE. CHANGE THE RESOLUTION TO A
LARGER INCH INCREMENT.

THE OUTPUT READING IS LOW VERSUS ' COATING ORBUILD-UP IS PRESENTON | CLEAR THE PROBE OF ANY
THE ACTUAL OUTPUT. THE PROBE. CONTAMINANTS.

THE OUTPUT READING IS LOW VERSUS | COATING, CLUMPING OR BUILD-UP IS | CLEAR THE SHIELD HOLES OF

THE ACTUAL OUTPUT. PRESENT IN THE SHIELD FLOW HOLES. | ANY CONTAMINANTS AND USE THE
ADVANCED TUNING MODES, IF
NECESSARY.

@’ If you are still in doubt about the condition or performance of your control, consult the factory for further instructions.

3.4 AGENCY APPROVALS
CSA CS02IXXYYCZZZZL 70046597 CLASS |, DIV. I, GROUPS A, B, C & D;
r@gq CLASS |, ZONE 1, AEx ia IIC T4 Gay
Exia lIC T4 Ga



3.5 OUTPUT VS. LEVEL PERCENTAGE CHARTS

This section provides the user with information regarding the expected output signals at given percentages
of media coverage on the sensing probe. The signal outputs are proportional 4-20 mA or 1-5 VDC outputs,
depending on the model configuration.

3.5.1 4-20 mA Output

SIGNALOQUTPUT (mA)

20

2

3.5.2 1-5 VDC Output

SIGNAL QUTPUT (VDC)

4-20 mA OUTPUT CHART

50%
MEDIA LEVEL PERCENTAGE

1-5VDC OUTPUT CHART

S0%

MEDIA LEVEL PERCENTAGE

75%

100%

4-20 vA OUTPUT AT FLUID LEVELS

100%
75%
50%
25%

0%

1-5 VDC OUTPUT AT FLUID LEVELS

100%
75%
50%
25%

0%

20.00 mA
16.00 VA
12.00 A
8.00 MA
4.00 mA

5.00 VDC
4.00 VDC
3.00 vDC
2.00vDC
1.00 VDC
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3.6 SPECIFICATIONS

3.6.1 Functional

MEASUREMENT PRINCIPLE:
MEASURED VARIABLE:

INDICATION LENGTH:
WIRING TERMINAL:

SIGNAL:
RANGE:
RESOLUTION:

OPERATING TEMPERATURE:
STORAGE TEMPERATURE:
AMBIENT TEMPERATURE:
HUMIDITY:

VIBRATION CLASS:
MAXIMUM PRESSURE:

PUSH-BUTTON:
MODE INDICATION:

LINEARITY:
REPEATABILITY:
RESPONSE TIME:
WARM-UP TIME:

ENCLOSURE:

PROBE MOUNT & SHIELD:
PROCESS CONNECTION:
SHEATH INSULATION:

Capacitance Change Converted to Output Signal
Capacitance Level, Determined by the Media Level on the Probe and a

Proportionally Conditioned Output Signal
5" to 72" (12.7 cm to 182.8 cm)
3 Positions: 2 Input, 1 Output

4-20 mA or 1-5 VDC (Analog)

0 to 24 mA Usable, or 0 to 5.5 VDC Usable (Analog)

1024 Points Over Span (Default),

0.062”, 0.094”, 0.125", 0.156”, 0.187”, 0.219”, 0.250” (Analog)

-20° to +185° F (-29° to +85° C)

-50° to +175° F (-40° to +80° C)

-4° to +122° F (-20° to +50° C)

0 to 99%, Non-Condensing
ANSI/ISA-S71.03 Class VC2

See Section 3.6.2: Process Conditions

Yes (4)
(1) One-Digit LED Display

+ 0.50%

> 96%

Less Than 1 Second
Less Than 3 Seconds

Stainless Steel

316 Stainless Steel

See Section 3.7: Model Numbers
PEEK



3.6.2 Process Conditions

MAXIMUM PROCESS TEMPERATURE: +280° F at 150 PSIG (+138° C at 10 bar)
MAXIMUM PROCESS PRESSURE: 500 PSIG at +70° F (51.7 bar at +20° C)

CSIS: RF NOISE IMMUNITY TEST RESULTS

11.42

1138

11.36

11.34 /
11.32

lo (mA)

11.28

11.26

11.24

CEPES A S S S SIS

Frequency (Hz)

3.6.3 Physical

5

N

&>
A¥

5-50
50-500
500-5K

10K

37K
50K
65K
85K

250K
822K
1.3M
1.75M
1.95M
2.2M

1.3
11.3
11.3
1.3
11.3
11.3
11.3
11.3
1.3

11.3
11.35
11.36
11.36
11.38

11.4

?

SENSING

A

LENGTH

¢

SENSING

LENGTH

Y

CSIS INTRINSICALLY-SAFE CAPACITANCE TRANSMITTER



3.7 MODEL CONFIGURATOR

TECHNOLOGY MODEL MOUNT STEM MATERIAL | CONFIGURATION DESIGN OUTPUT

CS02 ' Capacitance Transmitter | ' Intrinsically-Safe 05 =~ %'NPT 08 316 SS
98 Roto-Lock 10 = Hastelloy C276 C = Custom Design vV 0-5VDC

A

A

When Ordering:

A

Fabricated XXXX  Custom Number C = 4-20 mA

A

Please specity the desired output type (4-20 mA or 1-5 VDC) and the application media. Various enclosure options

are available. Call the manufacturer for details: 203-729-6434.

22
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3.8 CONTROL DRAWING
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ASSURED QUALITY & SERVICE COST LESS

Service Policy

Owners of Solutions With Innovation products may
request a return of the product, or any part of the product
for complete rebuilding or replacement. Units will be
rebuilt or replaced promptly. Products returned under
the SWI Service Policy must be returned by prepaid
transportation. Solutions With Innovation will repair or
replace the product at no cost to the purchaser (or owner)
other than transportation if:

1 Returned within the warranty period; and
2 Factory Inspection finds the cause of the claim to be

covered under the warranty.

If the problem is due to circumstances beyond Solutions
With Innovation’s liability, or is NOT covered by the
warranty, there will be charges for labor in addition to the
parts required to rebuild or replace the equipment.

In rare cases, it may be expedient to ship replacement patts;
or in extreme cases, an entire product before the damaged
product is returned. If a quick replacement service is
necessaty, notify the manufacturer of the damaged product’s
model and serial number. In such cases, credit for the
returned materials will be determined on the applicability
of the warranty.

No claims for misapplication, labor, direct or consequential
damage will be allowed.

BULLETIN: IS-0991.2
EFFECTIVE: 2/19

SWIL,

SOLUTIONS WITH INNOVATION

AMETEK

LEVEL MEASUREMENT
SOLUTIONS

Return Material Procedure

In order to efficiently process any returned materials, it is
essential that a Retwrn Material Authorization (RMA) number
be obtained from the manufacturer prior to an item’s return.
RMAs can be issued through local representatives, or by
contacting the factory directly.

Please supply the following information:

1 The Company’s Name

2 Description of the Material
3 Product Serial Number

4 Reason for Return

5 Product’s Application

Used units must be propetly cleaned in accordance with
OSHA standards before it is returned to the manufacturer.
A Material Safety Data Sheet (MSDS) must accompany units
or materials that were used in any type of media. All return
shipments to the factory must be by done via prepaid
transportation. All product replacements will be shipped
FO.B. manufacturer.






