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The CAT 2000 PLUS Programmable Water Chemistry Controller provides a comprehensive set of features for pH and ORP control in swimming pools, spas, and other aquatic and industrial facilities. It features industry-leading performance and reliability coupled with ease-of-use features to allow the controller to be operated by non-technical facility staff.

This document applies to the CAT 2000 PLUS with Firmware version 2.2x. Refer to Section 1.2 to determine the firmware version number of a CAT 2000 PLUS controller.

1. Features

The CAT 2000 PLUS includes many enhanced and programmable features while maintaining the ease of use of the standard CAT 2000. The CAT 2000 PLUS includes a dedicated Program Mode to enable and control the programmable features. This separates the programming task, which will typically be performed by the CAT authorized reseller or by the facility manager, from the routine operation of the controller, typically performed by the facility staff. After the CAT 2000 PLUS has been programmed, the front panel controls and displays operate almost identically to the standard CAT 2000, building on the base of training and experience with the thousands of CAT 2000 family controllers already installed.

The enhanced CAT 2000 PLUS features include:

No Flow Alarm
Power On Display
High Resolution ORP Measurement and Control
ORP Conversion to PPM Active Sanitizer
Programmable pH Feed Mode
Programmable pH Priority
Programmable Proportional Feed Modes
Programmable Overfeed Timers
Programmable Alarm Limits
Programmable PPM Active Sanitizer Display
Programmable Serial Port Options
Factory Reset

Each of these features is described in the sections that follow.

Only the enhanced features of the CAT 2000 PLUS are covered in this Guide. Please refer to the CAT 2000 Owner’s Manual for all other installation, operation, and maintenance instructions.

1.1 No Flow Alarm

The enhanced no flow alarm displays the prompt on the LED displays, in addition to activating both channel Alarm indicators and sounding the audible alarm:

no Flo


1.2 Power On Display

At power on, the controller displays the pH feed mode and firmware version number. The pH feed mode is displayed on the pH channel LED display:

A
Acid feed selected.

b
Base feed selected.

The firmware version number is displayed  on the ORP channel LED display:

2.00
Firmware version number.

1.3 High Resolution ORP Measurement and Control

The ORP channel display resolution and accuracy is 1 mV. Internal calculations are performed with a resolution of 0.25 mV.

1.4 ORP Conversion to PPM Active Sanitizer

This feature allows conversion of the measured ORP value to a PPM active sanitizer equivalent.

A calibration function is provided to allow use of the conversion feature with both chlorine and bromine sanitizers, as well as to compensate for the water balance of the facility. The conversion is made at an ORP resolution of 0.25 mV, and the result is displayed over the range of 0.0 to 6.0 PPM with a resolution and accuracy of 0.1 PPM over the entire range.

When this feature is programmed, the controller will alternately display two values on the right‑hand LED display:



Oxidation‑reduction potential, ORP, in mV (millivolts, or 1/1000 V) of the sanitizer.


The controller's setpoint and all feed decisions are based on the measured ORP value.



Sanitizer concentration, in PPM, for chlorine and bromine‑based sanitizers, including liquid, powder, and tablet forms of chlorine and bromine, gas chlorine, and in‑water chlorine and bromine generators.


The PPM value is displayed for operator reference only. It is beneficial to check the PPM Active Sanitizer equivalent periodically as an indicator of water quality.
The CAT‑2000 PLUS solves a chemical equation using its internal microprocessor.  This equation determines concentration, in PPM, of active sanitizer, given the ORP measurement taken by the controller's sensor and a calibration performed by the operator.  This calibration is necessary because for a chlorine or bromine‑based sanitizer, the concentration of active sanitizer is dependent on pH as well as other elements of the water chemistry, such as the total dissolved solids (TDS) and the presence of chlorine stabilizers containing cyanuric acid.

Calibration can be performed using a standard test kit.  The DPD color comparator test for chlorine or bromine is preferred.  This test is available in all professional‑quality water test kits.  Be sure to follow test kit instructions carefully.  Take the water sample from the optional CAT Flow Cell, if possible, or from below the surface of the water and test immediately.  It may be useful to test three water samples and average the results when calibrating the controller.  Remember, the accuracy of the PPM Free Sanitizer conversion depends on proper calibration and startup by the pool operator.

Calibrate the controller as follows:



At startup, calibrate when sanitizer concentration is near the desired setpoint, as determined by the test kit.  Use manual feed on the controller front panel to feed sanitizer as necessary



Calibrate again when the desired setpoint is reached, then place the controller in auto feed mode for normal facility operation.

Recalibrate whenever water conditions change significantly:


Cyanuric acid stabilizer added



pH setpoint changed



Shock treatment added to water



Substantial fill water water added after storm, etc.

If possible, a daily check of controller calibration should be made, and it should be done at approximately the same time each day.
As a general operating procedure, when the test kit indicates a different sanitizer concentration than the controller, recalibration is required.

2. Operating Status Displays

The diagram below shows the front panel status displays unique to the CAT 2000 PLUS. Refer to the callouts when reading this section.
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Operating Status Displays

Important Features:

1
pH channel Off indicator flashes to indicate a pH overfeed alarm. Press the pH Feed Mode button to clear the overfeed alarm and restore normal pH feed operation.

2
ORP channel Off indicator flashes to indicate an ORP overfeed alarm. Press the ORP Feed Mode button to clear the overfeed alarm and restore normal ORP feed operation.

3
ORP channel Auto indicator flashes to indicate that the ORP channel feed output is inhibited by the pH priority feature. When the measured pH value returns to within 0.2 pH of the pH setpoint, normal ORP feed operation is automatically restored. This condition cannot be cleared manually; but it may be disabled by selecting pH Priority: Off in Program Mode.

4
ORP channel Calibrate indicator lights when the ORP Setpoint Adjustment button is pressed to cycle through ORP channel adjustments, if ORP Alternating PPM Active Sanitizer Display: Yes has been selected in Program Mode.

3. Program Mode Operating Instructions

The diagram below shows the front panel buttons and status displays used to operate the Program Mode of the CAT 2000 PLUS. Refer to the callouts when reading this section.
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Program Mode Buttons and Status Displays

Important Features:

1
Power switch.

2
Hidden Key is pressed and held down while turning on the power switch to enter Program Mode. Not labeled, but easy to locate directly under the pH legend.

3
Program Mode LED display is used to display the Program Mode menu.

4
Edit indicator is off when a feature is displayed on the LED display. When the Enter button is pressed, the Edit indicator is turned on to prompt that the current selection is displayed on the LED display.

5
Enter button. Selects a feature to be edited. When the Edit indicator is on, chooses the displayed selection and saves it permanently. At this point, the Up and Down buttons may be used to select the next feature.

6
Exit button. Exits from Program Mode. When the Edit Indicator is on, discards the displayed selection and turns off the Edit indicator. At this point, the Up and Down buttons may be used to select the next feature.

7
Up button. Displays the next menu item.

8
Down button. Displays the previous menu item.

3.1 Entering Program Mode

To enter Program Mode:


-
Turn off the Power switch.


-
Press and hold down the Hidden button, and turn on the Power switch. The LED display briefly displays a prompt to confirm that Program Mode is active:



Pro

-
When the prompt is displayed, release the Hidden button; the controller is in Program Mode.

3.2 Choosing a Feature to Program

To select a feature to program:


-
Using the Up and Down buttons, scroll through the list of features until the desired feature is displayed. A list of abbreviations for the features is shown in the following section.


-
When the desired feature is displayed, press the Enter button to choose the feature for editing. The Edit indicator is turned on to prompt that the programmed selection for the feature is now displayed.

3.3 Checking the Status of the Displayed Feature

To check the selection programmed for the feature:


-
The programmed selection for the feature is now displayed. A list of abbreviations for all possible selections for this feature is shown in the following section.


-
Press the Exit button. The programmed selection is left unchanged. The Edit indicator is turned off to prompt that another feature may now be chosen.

3.4 Programming the Displayed Feature

To program a new selection for the displayed feature:


-
The programmed selection is displayed. A list of abbreviations for all possible selections for this feature is shown in the following section.


-
Using the Up and Down buttons, scroll through the list of selections until the desired selection is displayed.


-
When the desired selection is displayed, press the Enter button. The selection has now been permanently programmed into the controller. The Edit indicator is turned off to prompt that another feature may now be chosen.

3.5 Exiting Program Mode

To exit program mode:


-
Choose End Program Mode from the menu; or, with the Edit indicator off, press the Exit button.


-
Choose Yes to proceed. Press the Enter button, and the controller is restarted with the new program selections.

3.6 Resetting All Features to Factory Defaults

To reset all programmable features to their factory defaults:


-
Choose Factory Clear from the menu.


-
Choose Yes selection to proceed. Press the Enter button, and all programmable features are reset to factory defaults.

4. Reference

The table below describes in detail every programmable feature of the CAT 2000 PLUS and the possible selections for each; features and selections are shown as they appear on the LED display in Program Mode, and the default values that all features are returned to by a Factory Clear are indicated.

4.1 pH Channel Options

The following features apply to the pH channel only:

P.Fd
pH Feed. Selects the condition under which the pH feed output is activated. This feature must be set correctly, according to the sanitizer utilized as well as the composition of the fill water. The most common sanitizer, sodium hypochlorite (liquid bleach) is a strong base and always requires pH Feed: Acid to be selected. Other sanitizers have differing requirements, which need to be determined by the CAT authorized reseller before the controller is placed into operation.

A    
Acid (default). pH feed output is activated when the measured pH is greater than the pH setpoint, indicating the need to feed acid to decrease the pH of the water.

b
Base. pH feed output is activated when the measured pH is less than the pH setpoint, indicating the need to feed base to increase the pH of the water.

P.Pr
pH Priority. Enables the pH Priority feature. This feature causes the controller to inhibit the ORP feed output until the measured pH value is near the pH setpoint, to reduce the feeding of excess sanitizer otherwise required to bring the measured ORP value up to the setpoint when the pH is outside of the range for which the water has been balanced.

OFF
Off (default). The pH feed and ORP feed decisions are independent of each other.

On
On. The pH Priority feature is enabled. Inhibits the ORP feed output when the measured pH value differs from the pH setpoint by more than 0.2 pH units. For example, when the pH setpoint is 7.5, then the ORP feed output will be enabled when the measured pH value is in the range 7.3 to 7.7; and inhibited when the measured pH is any value outside this range.

P.PF
pH Proportional Feed. Selects either fixed setpoint or proportional control algorithms on the pH channel.

OFF
Off. The pH feed output is activated based on a simple above or below setpoint decision. When the measured pH value is less than or equal to the pH setpoint (pH Feed: Acid selected) or greater than or equal to the pH setpoint (pH Feed: Base selected) the pH output feed is turned off. Otherwise, the pH feed output is turned on.


pH Proportional Feed: Off should be selected only if the controller and the installed pH feeder is unable to keep up with the demand for pH correction, and in special circumstances at the recommendation of the CAT authorized reseller.

On
On (Default). The pH feed output is activated based on the difference between the pH setpoint and the measured pH value. When the measured pH value is less than or equal to the pH setpoint (pH Feed: Acid selected) or greater than or equal to the pH setpoint (pH Feed: Base selected) the pH output feed is turned off. Otherwise, the pH feed output is activated with a proportional feed cycle of 60 seconds. Within that 60 seconds, the amount of time that the pH feed output is turned on is dependent on the difference between the measured pH value and the setpoint. When the measured pH value is 0.1 pH unit from the setpoint, the pH feed output is turned on for 10 seconds of each 60 second cycle. As the difference increases, the duration the pH feed output is turned on increases to 20, 30, 40, and 50 seconds of the 60 second cycle, and then the pH feed output is turned on continuously.


pH Proportional Feed: On should be selected in most cases. This will cause a gentle correction of pH changes in the water without overshooting the setpoint under normal operating conditions.

P.OF
pH Overfeed Timer. When Off is selected, the pH feed output will remain activated as long as a pH feed condition is indicated. When any other selection is made, an overfeed limit timer is enabled on the pH feed output. After the pH feed output has been turned on for a period of time greater than this limit, the pH channel is turned off and placed into an overfeed alarm condition which must be manually reset.

If pH Proportional Feed: On has been selected, the pH feed output must be on continuously for the overfeed time limit, rather than in the part of the proportional feed cycle in which the pH feed output is on for only a portion of the 60 second proportional feed cycle.


After the pH feed channel is placed into the overfeed alarm condition, the pH channel is turned off and the pH Feed Mode indicator flashes rapidly to indicate the alarm. Pressing the pH Feed Mode button to return the pH channel to the on or automatic feed mode will reset the pH overfeed alarm and restart the overfeed timer. The pH overfeed alarm will also be reset if the controller is powered off and then back on.


The pH overfeed timer is disabled when the pH Feed Mode button is used to place the pH channel in the manual feed state.

OFF
Off (default). The pH feed output will remain on for an unlimited amount of time.

 15
15 Minutes. Each of these selections will enable the overfeed timer for the corresponding time interval.

 30
30 Minutes.

 60
60 Minutes (1 Hour).

120
120 Minutes (2 Hours).

180
180 Minutes (3 Hours).

P.AL
pH Alarm Limit Low. Sets the low alarm point for the pH channel. When the measured pH value is less than this limit, the audible alarm will be activated and the pH feed output will be disabled. The alarm will be cleared and feed will resume automatically when the measured pH value returns to within the non-alarm range.

6.8
Use the UP and DOWN buttons to select a value between 6.0 and 9.0 pH. The value must be less than the pH alarm high value.


The default value is 6.8 pH.

P.AH
pH Alarm Limit High. Sets the high alarm point for the pH channel. When the measured pH value is greater than this limit, the audible alarm will be activated and the pH feed output will be disabled. The alarm will be cleared and feed will resume automatically when the measured pH value returns to within the non-alarm range.

8.2
Use the UP and DOWN buttons to select a value between 6.0 and 9.0 pH. The value must be greater than the pH alarm low value.


The default value is 8.2 pH.

4.2 ORP Channel Options

The following features apply to the ORP channel only:

O.Ad
Alternating PPM Active Sanitizer Display. Causes an alternating display of the measured ORP value with the converted PPM Active Sanitizer value.

OFF
Off (default). The measured ORP value is displayed continuously.

On
On. The measured ORP value is displayed alternately with the converted PPM Active Sanitizer value.


The measured ORP value is displayed in the format 650 for the first four seconds of the cycle.


The converted PPM Active Sanitizer value is displayed in the format 2.0 for the remaining six seconds of the cycle.

O.PF
ORP Proportional Feed. Selects either fixed setpoint or proportional control algorithms on the ORP channel.

OFF
Off. The ORP feed output is activated based on a simple above or below setpoint decision. When the measured ORP value is at or below the ORP setpoint the ORP feed output is turned off. Otherwise, the ORP feed output is turned on.


ORP Proportional Feed: Off should be selected if the controller and the installed ORP feeder is unable to keep up with the demand for ORP correction, and when the ORP feeder is of a type that cannot be started and stopped within a 60 second cycle. Certain erosion feeders used with dry sanitizer compounds, and most in-water chlorine and bromine generators are examples of feeders that require or work most efficiently when ORP Proportional Feed: Off is selected.

On
On (Default). The ORP feed output is activated based on the difference between the ORP setpoint and the measured ORP value. When the measured ORP value is at or above the ORP setpoint, the ORP output feed is turned off. Otherwise, the ORP feed output is activated with a proportional feed cycle of 60 seconds. Within that 60 seconds, the amount of time that the ORP feed output is turned on is dependent on the difference between the measured ORP value and the setpoint. When the measured ORP value is 10 mV from the setpoint, the ORP feed output is turned on for 10 seconds of each 60 second cycle. As the difference increases, the duration the ORP feed output is turned on increases to 20, 30, 40, and 50 seconds of the 60 second cycle, and then the ORP feed output is turned on continuously.


ORP Proportional Feed: On should be selected in most cases, except as described above. This will cause a gentle correction of ORP changes in the water without overshooting the setpoint under normal operating conditions.

O.OF
ORP Overfeed Timer. When Off is selected, the ORP feed output will remain activated as long as an ORP feed condition is indicated. When any other selection is made, an overfeed limit timer is enabled on the ORP feed output. After the ORP feed output has been turned on for a period of time greater than this limit, the ORP channel is turned off and placed into an overfeed alarm condition which must be manually reset.


If ORP Proportional Feed: On has been selected, the ORP feed output must be on continuously for the overfeed time limit, rather than in the part of the proportional feed cycle in which the ORP feed output is on for only a portion of the 60 second proportional feed cycle.


After the ORP feed channel is placed into the overfeed alarm condition, the ORP channel is turned off and the ORP Feed Mode indicator flashes rapidly to indicate the alarm. Pressing the ORP Feed Mode button to return the ORP channel to the on or automatic feed mode will reset the ORP overfeed alarm and restart the overfeed timer. The ORP overfeed alarm will also be reset if the controller is powered off and then back on.


The ORP overfeed timer is disabled when the ORP Feed Mode button is used to place the ORP channel in the manual feed state.

OFF
Off (default). The ORP feed output will remain on for an unlimited amount of time.

 15
15 Minutes. Each of these selections will enable the overfeed timer for the corresponding time interval.

 30
30 Minutes.

 60
60 Minutes (1 Hour).

120
120 Minutes (2 Hours).

180
180 Minutes (3 Hours).

O.AL
ORP Alarm Limit Low. Sets the low alarm point for the ORP channel. When the measured ORP value is less than this limit, the audible alarm will be activated and the ORP feed output will be disabled. The alarm will be cleared and feed will resume automatically when the measured ORP value returns to within the non-alarm range.

100
Use the UP and DOWN buttons to select a value between 100 and 999 mV. The value must be less than the ORP alarm high value.


The default value is 100 mV.

O.AH
ORP Alarm Limit High. Sets the high alarm point for the ORP channel. When the measured ORP value is greater than this limit, the audible alarm will be activated and the ORP feed output will be disabled. The alarm will be cleared and feed will resume automatically when the measured ORP value returns to within the non-alarm range.

999
Use the UP and DOWN buttons to select a value between 100 and 999 mV. The value must be greater than the ORP alarm low value.


The default value is 999 mV.

4.3 General Options

The following features are not related specifically to either channel, but to the general operation of the controller:

Srl
Serial Port Option. When the optional RS-232C Serial Port is installed, this feature determines the communications protocol and data format of the serial port. Each of the three selections requires that the appropriate cable be connected between the 8-pin round serial port connector and the attached device.

Loc
Local Communications. Use this selection when the controller is attached to a local computer system, such as an IBM PC or compatible. When this option is ordered, a cable is supplied which has a 9-pin IBM AT-compatible RS-232C connector. The pinout of this connector is compatible with the serial connector on most laptop and desktop personal computers.

Onl
Online Communications. Use this selection when the controller is attached to a CAT External Modem to enable dial-up communications over any standard telephone line. The modem is supplied with an attached cable to connect it to the controller. The CAT External Modem communicates at 2400 bps, 8 data bits, no parity, and 1 stop bit. Most communications software is able to connect to the CAT External Modem when configured for those parameters.

Prn
Printer (default). Use this selection when the controller is attached to a CAT Serial Printer to make a hard-copy record of controller operating parameters. The printer is supplied with a cable to connect it to the controller. The CAT Serial Printer prints one data record at 10 minute intervals. The printer outputs data at 6 lines per inch, so the printer generates one inch of output per hour, or two feet of output per day. Data recorded includes pH and ORP measured values,  PPM Active Sanitizer value (if this feature is enabled), and the feed output and alarm status of both channels.

Clr
Factory Clear. Returns all controller operating parameters to their default values. All default values are indicated in this section.

No
No (default). Return to Program Mode without performing a Factory Clear. No programmable features will be changed.

YES
Yes. Perform a Factory Clear and return all programmable features to their default selections. The controller will then be configured exactly as it was when it left the CAT factory. The alarm sounds briefly as a confirmation of this action.

End
End Program  Mode. After the programming process is complete, ends Program Mode and restarts the controller with the newly programmed features in effect.

No
No (default). Return to Program Mode to allow additional programming or review of programmable features.

YES
Yes. End Program Mode and restart the controller. At this point, the controller will be reinitialized to its power on conditions with the newly programmed features in effect.  The front panel buttons and status displays return to Operating Mode, and the controller will activate feed outputs, alarms, and initiate communications as programmed.

Notes:
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