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Safety Precautions 

DANGER 

 Before attempting to unpack, set up, or operate this instrument, please read this 
entire manual. 

 Make certain the unit is disconnected from the power source before 
attempting to service or remove any component. 

 Make certain the unit is disconnected from other sources of force or 
pressure (for example, pneumatic or hydraulic), before attempting to 
service or remove any component. 

 Failure to follow these precautions could result in personal injury and 
damage to the equipment. 

General 

This manual contains basic information to be noted during installation, operation and maintenance. It is therefore 
essential that this manual be read by the contractor before installing and commissioning the system, as well as by 
the relevant operating personnel/owner of the unit. It must remain available for reference at all times. In addition 
to the general safety instructions under this main heading Safety Precautions, the special safety precautions 
outlined in other sections must also be observed. 

Warnings used in this Manual 

This Manual contains vital information relating to the safety of people and the environment, the analyser and any 
equipment attached. These statements are identified by the following symbols: 

DANGER 

Refers to an imminent danger. Non-compliance can lead to death or extremely serious injury.  

WARNING 

Refers to a potential hazardous situation. Non-compliance can lead to death or extremely 
serious injury. 

CAUTION 

Refers to a potential hazardous situation. Non-compliance can lead to minor injury or 
property damage. 

NOTICE  

Appears in conjunction with safety instructions which may endanger the analyser and its 
operation if disregarded. 

IMPORTANT 

Draws attention to supplementary information to make the work easier and ensure trouble-
free operation. 

Markings which are affixed directly to the equipment must be observed without fail, and 
must remain fully legible at all times. 

  

Notice 

Disconnect electrical supply before 
working on this equipment. 

Warning 

Danger 
 

Caution 

Important 
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Qualification and Training of Personnel 

The personnel employed for installation, operation, inspection, and maintenance, must be suitably qualified for this 
work. The areas of responsibility, competence and supervision of the personnel must be precisely defined by the 
owner. Personnel who do not have the required know-how must be trained and instructed. 

In addition, the owner of the system must ensure that the relevant personnel are fully familiar with and have 
understood the contents of this manual.  Should training be required please contact your Turtle Tough distributor. 

Important Safety Instructions 

When installing and using this electrical equipment, basic safety precautions should always be observed, including 
the following: 

NOTICE 

Read and follow all instructions. Save these instructions. 

WARNING 

To reduce the risk of injury, do not permit children to use this product. 

WARNING 

Risk of Electric Shock. Connect only to a suitable isolated, hard wired electrical outlet. It is 
recommended that the outlet is protected by an RCD (Residual Current Detector) or is in any 
event in compliance with all local electrical regulations. Do not bury electrical supply cable. 

WARNING 

To reduce the risk of electric shock, replace damaged electrical cable immediately. 

WARNING 

To reduce the risk of electric shock, do not use an extension cable to connect the unit to an 
electric supply; provide a properly located outlet 

Hazards due to Non-compliance 

Failure to comply with the safety instructions may endanger not only people, but also the 
environment and the system. 

The following hazards in particular may arise: 

• Failure of major system functions. 
• Failure of specified methods for maintenance and repair. 
• Danger to people due to electrical, mechanical and chemical effects. 

Safe Operation 

The safety instructions contained in this manual must be observed. The owner is responsible 
for ensuring compliance with local safety regulations. 

Safety Instructions for the Owner/Operator 

Danger due to electric current must be excluded. Refer to local electrical safety standards and regulations.  

Electric Shock Hazard 
 

Danger 
 

Danger 
 

Warning 
 

Electric Shock Hazard 
 

Electric Shock Hazard 
 

Electric Shock Hazard 
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Installation, Maintenance and Inspection 

The owner must ensure that all maintenance, inspection and installation work is undertaken 
by authorised and duly qualified personnel who have also studied this Manual. 

• Sensors must always by isolated before starting any work. 
• Please be aware that the connected sensor(s) and the associated analyser may be 

controlling chemical dosing and as such shutting down the unit without due regard 
to the systems it is controlling can lead to chemical release. 

Impermissible Modes of Operation 

Usage other than as described in this manual will lead to the immediate cancellation of the 
warranty and any other manufacturer’s liability. 

Unauthorised Modification 

Usage other than as described in this manual will lead to the immediate cancellation of the 
warranty and any other manufacturer’s liability. 

Chemicals 

Should the sensor(s) be in contact with hazardous chemicals, great care must be taken when 
handling them. 

CAUTION 

When handling this equipment, the accident prevention regulations applicable on site must 
be observed and the specified personal protective equipment worn. 

 

 

 

 

PPE: examples of protective clothing, gloves and goggles. 

DANGER 

Fire hazard. No parts are suitable for use in a hazardous rated area.  

IMPORTANT 

Please unpack the equipment and ordered accessories carefully in order not to miss 
small parts. Immediately compare the scope of delivery to the delivery note. If there are 
any discrepancies, contact your Turtle Tough Representative. 

Sensors 

Health and Safety 

Before making or breaking any electrical or signal connections, ensure that the instrument is 
isolated from the electrical supply.  

When handling the sensor please wear the appropriate PPE. 

Environmental Considerations 

Please use this product in a manner sensitive to the environment and at the end of its life 
dispose or recycle in a manner appropriate at that time that is in compliance with local 
regulations.  

Warning 
 

Caution 

Important 

Disconnect electrical 
supply before working 

on this equipment. 

Take care when 
removing the sensor. 

Danger 
 

Appropriate PPE to be 
worn when in contact 

with the sensor. 
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SPECIFICATIONS 

Range:   0 - 14pH, 0.01 pH resolution 
0 - 1999mV with 1mV resolution. 

 
Display:  3 1/2 digit LCD displays. 
 
Indicators:  LED lights indicate set point operation, pulse, flow, configuration and calibration status. 
 
Calibration:  All calibration parameters are programmed into non-volatile memory. 
 
Electrode:  BNC, external of housing. 
 
Temperature:  Manual compensation selected in the configuration menu if in pH mode. 

Temperature range from 0 to 100oC.  
Automatic compensation possible with a TP-100 electrode connected. 

 
Signal output:  4-20mA software configuration over range 0-14pH or 0-1000mV.  

Current output fully isolated. Maximum termination impedance for 20mA is 1000 Ohms. 
 
Control range:  Set point range 0pH to 14pH or 0 to +1000mV 
 
Pulsed output:  Selected for Relay1 through setup program.  

Pulse width adjusts automatically to suit dosing requirements. 
On time varies from continuous to minimum 1  second.  
Pulse interval increases / decreases to further fine-tune a dosing cycle.  

 
Relay 1:  240 VAC, 5 Amps max. Resistive load. 3 terminals  provide earth, neutral and switched active.  

5A fuse protects instrument and relay output. 
 

Relay 2 / Alarm: Potential free contacts. 
 
Power:   240VAC 50Hz 7.5VA max. Hardwired with screw terminals located under sub panel.  

3 way terminal providing 240VAC (A, N, E) located next to potential free contacts allows 
for easy wiring of this terminal.  

 
Housing:  Fully sealed construction with hinged clear acrylic front cover. IP55 specifications. 
 
Dimensions:  166mm x 160mm x 105mm. 
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INTRODUCTION 

The new TT-GP-A-PH/ORP  controller features a simple and safe way for all configuration   and calibration 
procedures. All programmed parameters are stored in non-volatile memory and are not lost if the instrument looses 
power. 
 
You use the ‘rotary encoder knob’ to scroll through setup menus and dial up/down numbers when prompted to 
enter values for relay or alarm setpoints, current signal low and high points etc. 

 
 

FIG 1 TT-GP-A-PH/ORP  CONTROLLER 

The desired value is selected and saved by pushing the rotary encoder knob. The rotary encoder only becomes 
active if invoked through the instrument configuration program. This feature avoids setpoints or calibration values 
being changed inadvertently. 

The TT-GP-A-PH/ORP  features 2 output relays. Relay1 has switched 240VAC.  This output can be configured for 
up/down dosing in on/off mode, proportional dosing or adaptive proportional dosing. Relay2 has potential free 
contacts with up/down dosing or configured as alarm. 

LED’s show the operational status of the instrument or setup program currently available. Pushing the encoder  
prepares for performing configurations or calibrations. Rotating the encoder clockwise and pushing again enters 
the configuration menu to set up the instrument. Rotating the encoder anticlockwise and pushing enters the 
calibration menu. You scroll through menus with the encoder knob and once a menu is selected values 
are increased or decreased by rotating the encoder knob clock- or anti-clockwise. The desired value is selected and 
saved with pushing the encoder until the “SAVE” LED flashes two times. (See configuration) 
 
The large LCD display shows either signal input, configuration or calibration values such as set point or high/low 
alarm as selected by an operator. 
 

 The rotary encoder only becomes active if invoked through the instrument configuration program. This feature 
avoids setpoint or calibration values being changed inadvertently. 
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Three modes of set point control are possible with Relay1: 
 
Normal dosing (nor) This is the normal dosing mode with simple on/off operation of the output relay. Up or down 
dosing is possible with normal dosing. 
 
Normal Proportional dosing (no.P) The relay output starts to pulse with a shortening of the ON cycle and a 
lengthening of the OFF cycle as the pH / mV moves toward the setpoint.  The behaviour of the pulse mode can be 
modified by setting a “gradient” from 10 to 100. (See Fig. 6) Minimum default pulseONtime when reaching the set 
point is 2 seconds. This can be changed from 1 to 9 seconds to suit all applications. These configurations only 
becomes available if no.P is selected. Up or down dosing is possible with normal proportional dosing. 
 
Adaptive proportional dosing. (Ad.P) The relay output of the TT-GP-A-PH/ORP  instrument is controlled through 
a complex algorithm that continuously monitors the difference between actual pH / mV and set point. The output 
starts to pulse and varies the ON/OFF cycle as the input value approaches the set point value. The ON/OFF cycle 
however is also adjusted from a ‘correction factor’, which in turn is governed by the history of a previous dosing 
cycle. This makes for a fully dynamic dosing control, which adapts for widely varying dosing conditions. (See Fig.7) 
 

 
FIG 2 LED's show different conditions. 

 
Dosing for an excessive period of time without a corresponding increase in pH is recognized as a possible failure.  
The output begins to pulse, preventing overdosing. The pulse output exhibits a very wide duty cycle.  The ON and 
OFF times are both dynamic, both varying from 1 to 60 seconds. Up or down dosing is possible with “Adaptive  
Proportional Dosing”. ! If using AdP the second relaymust be configured as alarm!  
 

 The TT-GP-A-PH/ORP  program prevents gross overdosing in the event of a process pset or electrode failure. 
(Adaptive mode only) 

 
Temperature compensation (pH mode only) is set for 20oC by default. This can be changed in the configuration 
program from 0 to 100oC. A PT-100 temperature electrode connected to the terminals enables the option for 
automatic compensation. 
 
The TT-GP-A-PH/ORP  features an alarm relay with potential free contacts. Low and high alarm points are set in 
the configuration menu. ALARM/Relay2 can also be configured to perform as a second setpoint relay in either up 
or down mode. 
 
The flow switch input is configured to operate as N/O or N/C. (normally open or normally closed) If no flow is detected 
relay 1 and relay 2 are locked out and the relay’s LED flash. The flow LED indicates this condition. 
 
The inherent accuracy and range configuration of the 4-20mA constant current output together with full electrical 
isolation make it possible to interface into a microprocessor, logic controller or data logger to further expand the 
combination of installations with the TT-GP-A-PH/ORP . 
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INSTALLATION 

Instrument 

Select a position for the controller to be mounted on a wall, not facing into direct sunlight and protected from the 
weather elements as much as possible. The TT-GP-A-PH/ORP  should be installed near the treatment plant. 
Maximum length of the co-axial cable used should not exceed 10 metres because of the very high input impedance 
characteristic of a pH electrode. 
 
The metal electrodes used for redox measurements are of much lower resistance and longer coaxial 
Cables can be used without any special precautions. 
 

 

 
 
 

Insert a round headed screw into the panel where the instrument is to be attached. This screw determines the centre 
of the instrument location. (Fig.3) Slide the instrument over the slot opening at the back, check that the unit hangs 
level and secure it with two screws inserted through the slots at the two bottom corners. 

  
 Do not drill any holes into the enclosure to install the controller. 
  

Danger 
Electric Shock Hazard 

Important 
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Wiring of the TT-GP-A-PH/ORP  

It is imperative that all connections are wired through the cable gland and the transparent lid is always tight to 
ensure that no corrosive liquids inadvertently splash into the instrument.  The 3 terminals for relay1 provide an 
earth, neutral and switched 240VAC (active) . A metering pump, solenoid valve or other device requiring 240V 
can be connected.  
 
 A suppression capacitor is already connected to filter electrical spikes caused by switching solenoid valves.  The 
ALARM/relay2 terminal has potential free contacts. (N/O C N/C) You need to determine the N/O or N/C of a flow 
switch when connecting for proper configuration later on. Polarity does not matter when wiring a flow switch. 

 
 The Set point relay terminals connect to earth, neutral and switched active 240V. (240VAC is supplied to these terminals 

when activated by the set point.) 
 

 
 

 
 

 
FIG 4 Terminal layout for the TT-GP-A-PH/ORP  

 
 

Signal output 

The 4-20 mA signal current output can be used for event recording or to expand the control facilities for 
additional relay contacts. This output can be wired directlyto a computer interface without causing earth 
loop problems. Correct polarity wiring is essential. 
 
The current signal can also be configured to drive a metering pump with a signal input. (See ig. 9) 

 Correct polarity has to be observed when connecting the 4-20mA signal output. 
 

Electrodes 

The co-axial cable used to connect the electrode to the TT-GP-A-PH/ORP  must be of the type supplied with a  
carbon sleeve between the centre core and shield as any standard co-axial cable will cause a very erratic reading. An 
impedance converter must be used if the location between electrode and controller exceeds 10 meters. Special 
consideration also must be given when placing an electrode in a treatment bath or pool. The point of injection of 
neutralising agent and placement of the electrode (distance between them) largely determines the dosing 
characteristics of the TT-GP-A-PH/ORP . 
 

 Only use special co-axial cable to connect a pH electrode to the TT-GP-A-PH/ORP . 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

Important 
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Starting up the Instrument 

After you have installed the instrument and checked all the wiring and connections open the isolation valves to the 
sensor to allow water flow across it. Plug the power cord into the supply and switch on the TT-GP-A-PH/ORP . The 
“RUN/CONFIG” LED will light up green and the digital display shows the measured input value. 
 

 To quickly change the setpoint push and hold down the encoder until the green LED flashes and the present setpoint 
is  displayed. Release and dial a new setpoint. Push again until the SAVE LED flashes two times. 
 
 

CONFIGURATION 
Looking at menus and values without changing or saving. 
The TT-GP-A-PH/ORP  is now in ‘RUN’ mode and processes the mV signal, output and alarm relays and the signal 
output. This condition is indicated with the green ‘RUN/CONFIG’ light. Turning the encoder knob has no effect.  Now 
push the encoder knob. The LED changes to flashing red. Turn the  knob clockwise. The LED changes to  steady 
red and the display shows CnF.   
 
Now push to move to the first configuration mode. The display shows UP. Slowly rotate the knob to sweep through 
all the modes: 
 

 Dosing up / down, 
 Setpoint, 
 Dosing mode for relay1 
 Temperature configuration (with pH selected only) 
 Low / high alarm or dosing mode for relay2 
 Flow switch 
 4-20mA Signal 
 End 

 
The corresponding LED lights up for each of the above position to show which mode is indicated with the LCD display. 
 

The next step shows End, here you can exit back to ‘RUN’ by pushing the encoder or continue to step clock-wise or 
anti-clockwise to look at the configurations again. There is no need to exit manually as the TT-GP-A-PH/ORP  
automatically returns to ‘RUN’ after 2 minutes if left anywhere in the configuration or calibration menu. 
 

 The TT-GP-A-PH/ORP  automatically returns to ‘RUN’ after 2 minutes if left anywhere in the configuration or 
calibration menu. 

 
If a program mode is entered inadvertently by pushing the encoder, simply push again until the ‘SAVE’ LED flashes. 
The same mode or value is retained as was previously programmed.  
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Default values for the TT-GP-A-PH/ORP  instrument 
The TT-GP-A-PH/ORP  is shipped with default values programmed in non-volatile 

memory. 
 
mV MODE 

Dosing = UP                                                                      UP 

Setpoint = 700                                                                 700 

Dosing Mode = normal dosing                                 no.d 

Low Alarm mV = 200                                                     200 

High Alarm mV = 1000                                                  1000 

Flow Switch = Normally open                                      OP 

4-20mA signal output mode = normal                    nor 

4mA = 000mV                                                                  000 

20mA = 1000mV                                                           1000 

 
pH MODE 

Dosing = UP                                                                      UP 

Setpoint = 7.00                                                               7.00 

Dosing Mode = normal dosing                                         no.d 

Temperature Compensation 

Manual (+20.0oC)                                              S.oC (+20.0) 

Low Alarm pH = 2.00                                                     2.00 

High Alarm pH = 10.00                                                  10.00 

4-20mA signal output mode = normal                    nor 

4mA = 0.00pH                                                                  000 

20mA = 14.00pH                                                           14.00 
 
Of course all vales can be customiused through the configuratioopn setuop.  Entered valves are stored in no-
volitalie memory and are not lost through power failure. 
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Changing and Saving Values in Configuration. 

This chapter only explains the different selections available and how to change modes or values. 
  Look up “OPERATION” for more details of when to use different settings. 
 

General 

Table 1 (pH) and Table 2 (mV) is an overall diagram of all the variables that can be changed in configuration. The LCD 
display shows a mode or value and the appropriate LED lights up to show the position presently showing. Pushing 
the encoder prepares to change this value. This is indicated by the LED flashing. To save a change push until the 
yellow “SAVE” LED flashes twice. The change is now saved in non-volatile memory and will be used by the TT-
GP-A-PH/ORP . 
 
This manual from now on will say: 

 Pushing the encoder:  ‘PUSH’ 
 Pushing the encoder until the save LED flashes twice: ‘SAVE’ Clockwise direction of the encoder knob: 

Rotate ‘CW’ 
 Counter-clockwise direction of the encoder knob: Rotate ‘CCW’’ 
 Either direction of the encoder:  “Rotate’ 

 
 To change large numbers quickly rotate the encoder in a “flicking” manner. 

 
Dosing mode is selected for up [UP] or down [dn]. 
Setpoint is selected between 0.00 to 14.00pH or 000 to 1000mV  
Next select the relay output mode. There are three options.  
Normal dosing [no.d], Normal Proportional dosing [no.P] and Adaptive Proportional dosing [Ad.P]  

(pH only) Temperature compensation is selected manually in +oC mode. 

‘PUSH’ and dial up the new temperature. Range is 0 to 100oC. Connecting a PT100 temperature sensor enables 
the TT-GP-A-PH/ORP  to use automatic compensation. Select SoC for manual or AoC for auto compensation. In 
AoC mode the actual temperature is displayed.  Exit without saving by rotating the encoder (Temp LED goes off) and 
then ‘PUSH’. Press ‘SAVE to accept automatic compensation. 
 
The next menu sets Relay2 as alarm or up/down setpoint mode. The  LED shows green with up/down, red with alarm. 
Push and rotate to select alarm, down or up. If alarm selected, push again to set the low alarm setpoint. The LED 
now flashes slow. Low alarm range is from 0.00pH (000mV) to high alarm. High alarm range is from low alarm to 
14.00pH. (1000mV) After saving down or up mode rotate to move to change the setpoint. Default setpoint is set 
at pH 7.50 (750mV) for down mode, pH 6.50 (650mV) for up mode. 
 

Flow switch configuration mode is selected for normally open [OP] or normally closed. [CL] 
 
4-20mA output is configured for normal [nor] or setpoint [SP.] operation. The pH / mV for 4mA and 20mA are selected 
in the next configuration. First the 4mA LED flashes to allow entering and ‘SAVE’ pH / mV for 4mA. Repeat this procedure 
for 20mA. 4mA range is from 0.00pH (000mV) to pH7.00 (500mV). 20mA range is from pH8.00 (600mV) to pH14.00 
(1000 mV). 
 
Only the 20mA slope is entered in mA Setpoint. Range for the mA slope is 0.5 to 5.00pH (50 to 500 mV). 4mA always is 
setpoint. It is important to note that dosing mode [UP, dn] is properly selected if SP. mode is used. 
 
If additional changes are necessary rotate ‘CW’ or ‘CCW’ to return to any of the above mentioned options. Only a 
single configuration change can be made if necessary. There is no need to configure from beginning to end. 
 

 A single configuration change can be made if necessary. There is no need to configure from beginning to end. 
 
When all configurations are done step to the next menu [End] to exit. 
‘PUSH’ returns to operating mode. The TT-GP-A-PH/ORP  always returns to operating mode after 2 minutes if left in 
configuration or calibration mode. 
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To only change the setpoint push and hold down the encoder until the green LED flashes and the present setpoint is 
displayed. Release and dial a new setpoint. Push again until the SAVE LED flashes two times. 
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Offset calibrations can be performed if the electrode signal is between pH 6.00 and 8.00 or -50 and  +250mVA 
mV. The message' Err' indicates if pH I mV is out of range. If this is the case 'PUSH' twice, adjust pH I mV for 
correct value and repeat offset calibration. 

 

 

A slope calibration can be performed if the pH is lower than 5.5. or higher than 8.5 or in mV mode between 280mV 
and 900mV. The message ‘ Err ‘ will show if this condition is not met. If this is the case PUSH twice, adjust pH / mV 
for correct value and repeat mV calibration. 
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OPERATION 
Initial check of the TT-GP-A-PH/ORP . 
After the instrument is properly installed, an electrode or simulator connected and the power applied, the “RUN” 
LED will light up. The output relay may latch depending on the signal input. Sweeping across the range with a simulator 
will activate the relay and “RELAY OUTPUT” LED at the programmed setpoint. 

 

Calibrating the TT-GP-A-PH/ORP  with a simulator. 
The operator should be familiar with the different effects if OFFSET and SLOPE calibrations are carried out. Offset 
adjustments increase or decrease the reading regardless of the absolute measured value. pH7 is a 
prefixed iso-potential and increasing the slope always moves the reading away from pH7. Readings below pH7 
therefore decrease in the displayed value. Readings above pH7 increase in the displayed value. (Fig.6) 
 
 
  

 
 
 
FIG. 5 THE DIFFERENT EFFECTS OF OFFSET AND SLOPE. 
 

OFFSET calibrations should be carried out first, however offset and slope calibrations can be performed separately 
and need not be done consecutively. 
 
Set the simulator to pH 7.00‘ PUSH’ and ‘Rotate CCW’ to go to CAL. ‘PUSH’ turns on the offset LED. 
‘PUSH’ again, the offset LED now flashes and the display shows “live” pH input. ‘Rotate’ until 7.00 shows on the 
display and ‘SAVE’. Offset is now calibrated.  
 
An offset calibration can only be performed if the pH is between 6.00 and 8.00. The display shows Err if a value 
outside these parameters is present. ‘PUSH’ two times, the display shows “live” pH to allow the operator to correct 
for a valid offset pH value. ‘PUSH’ now returns to the offset calibration menu to repeat the procedure.  
Rotate ‘CCW’ goes to End then ‘PUSH’ to exit. Rotate ‘CW’ proceeds to the slope calibration. 
 
SLOPE calibration.  
Set the simulator lower than pH 5.50 or higher than pH 8.50 
‘PUSH’ turns on the slope LED. ‘PUSH’ again, the slope LED now flashes and the display shows “live” pH input. 
‘Rotate’ until the correct slope value shows on the display and ‘SAVE’. Slope is now calibrated.  
 
An accurate slope calibration can only be performed if the pH is lower than 5.50 or higher than 8.50 The display 
shows Err if a value inside these parameters is present. ‘PUSH’ two times, the display then shows “live” pH to allow 
the operator to correct for a valid pH value. ‘PUSH’ now returns to the slope calibration menu to repeat the 
procedure. 
 
Rotate ‘CCW’ two times goes to End then ‘PUSH’ to exit. Rotate ‘CW’ proceeds to mA calibrations. (See 4-20mA 
output)  
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Redox electrodes -  Contrary to pH electrodes, redox (metal electrodes) do not exhibit changes in slope or zero 
point. Nevertheless one may occasionally experience wrong redox measurements, most frequently the cause being 
a contaminated electrode. Cleaning and/or regeneration of the electrode will cure the problem. It is very unusual 
to get wrong readings with redox electrodes when using redox buffer solutions. The use of redox buffers therefore 
is restricted to a simple function test of a redox electrode.  
 
The mV offset and mV slope calibration modes of the TT-GP-A-PH/ORP  are mainly used to correct minor 
instrument offset or gain errors of the input section. 
 
mV offset calibrations should be carried out first, however mV offset and mV gain calibrations can be performed 
separately and need not be done consecutively. Set the simulator to read 000mV (no signal output).‘ 
 

PUSH’ and ‘Rotate CCW’ to go to CAL. ‘PUSH’ turns on the OFFSET (left side) LED. ‘PUSH’ again, the LED now flashes 
and the display shows “live” mV input. ‘Rotate’ until 000 shows on the display and ‘SAVE’. mV offset is now 
calibrated. 
 
Rotate ‘CCW’ goes to End then ‘PUSH’ to exit. Rotate ‘CW’ proceeds to the mV CAL (gain) calibration. 
 
A mV gain calibration can only be performed with more than 280mV input. The display shows Err if a value below 
these parameters is present. If this happens ‘PUSH’ two times, the display shows “live” mV to allow the operator to 
correct for a valid mV offset value. ‘PRESS’ now returns to the calibration menu to repeat the procedure. 
 

 Set the simulator mV output higher than 280mV.‘ 
 

PUSH’ turns on the SLOPE (right side) LED. ‘PUSH’ again, the LED now flashes and the display shows “live” mV input. 
‘Rotate’ until the correct mV value shows on the display and ‘SAVE’. The mV reading of the TT-GP-A-PH/ORP  is now 
accurate.  

 

Rotate ‘CCW’ two times goes to End then ‘PUSH’ to exit. Rotate ‘CW’ proceeds to mA calibrations. (See 4-20mA 
output) 
 

Selecting Mode of Operation. 

Dosing  

Adding chemicals such as chlorine or bromine to water increases the reading. The TT-GP-A-PH/ORP  has to stop 
the pump or valve at the entered setpoint. The reading of the water to be treated therefore is below the desired 
value, (selected SET POINT) therefore dosing is set to UP. In a situation where the reading of the water is reduced, 
the water to be treated is above the desired value, (selected SET POINT) therefore dosing is set to down. 

Setpoint 
Once the input signal reaches setpoint the output relay switches off. A dead band of 0.15pH (15mV) is used in normal 
mode. The relay output switches on again at 0.15pH (15mV) above/below setpoint. (depending on UP/dn mode) 
 

Dosing mode 

In normal dosing mode [no.d] the output relay simply switches on and off below or above the setpoint. (depending 
on UP/dn mode) 

In normal Proportional mode [no.P] the relay output starts to pulse on and off once the input mV moves toward the 
setpoint. The difference of input signal versus setpoint is controlled by the amount of “gradient” set in the 
configuration program. 
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The lowest setting of 10 starts the output relay pulsing if 3.00pH (240 mV) below/above setpoint. The on/off ratio 
gradually reduces until the relay switches off at setpoint. 

Setting the gradient to the maximum of 100 starts the output relay pulsing when 0.5pH (10 mV) below/above 
setpoint giving a very steep gradient. The on/off ratio reduces very rapidly. (See Fig.6) for ‘gradient’ versus pulse 
output. 

Depending on the application and pumps or valves used a shorter or longer minimum pulse is desirable. The 
minimum pulse length is selected in the next window (Sc.2) Pulse width is from 1 to 9 seconds. 

In Adaptive Proportional mode [Ad.P]  the relay output is controlled through a complex algorithm that 
continuously monitors the difference between actual mV and set point. The output starts to pulse and varies the 
ON/OFF cycle as the mV-input approaches the set point value. The ON/OFF cycle however is also adjusted from a 
‘correction factor’, which in turn is governed by the history of a previous dosing cycle.  

 
This makes for  a  fully  dynamic dosing control, which a d a p t s  f o r  w i d e l y varying conditions in a  cooling  tower  or 
other plant installa- tions. Dosing for an excessive  period of time without a corre- sponding movement in mV  
is recognized as a  possible failure.  The output begins to pulse, preventing overdosing.  
 
The pulse output exhibits a very wide duty cycle. The ON and OFF times are both dynamic, varying from 1.5 to 30 
seconds. 
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Up or down mode is possible with Adaptive Proportional dosing. The time taken for the TT-GP-A-PH/ORP  to 
register the neutralising effect of the chemicals injected depends on the mixing and retention time of the plant 
installation. The distance between the injection point of neutralising agent and the electrode greatly affects the 
quantity released into the system. Therefore which dosing mode to use largely depends on an installation and can 
possibly only be determined on site after some initial running of the plant. 
 

Alarm 

A second relay with potential free contacts controlled through configured low and high alarm mV points can be 
connected to an alarm device or use the potential free relay contacts for event monitoring or recording digital data 
into a central processor system. The relay can also be used as a second setpoint control output. 
 

Flow-switch 

A flow-switch connected to the TT-GP-A-PH/ORP  prevents dosing chemicals if for any reason the water flow has 
stopped. Two types of flow-switches exist: The term “normally open” is used if the contacts are open with flow and 
close if flow stops. Select OP mode if this type of switch is used. The term “normally closed” is used if the contacts 
are closed with flow and open if flow stops. Select CL mode for this type of switch. If it is not certain what type of 
switch is in the system operate the TT-GP-A-PH/ORP  and configure for OP or CL until normal operation of the 
relay output is established with water flowing. If no water flows through the system the TT-GP-A-PH/ORP  
prevents the relay from switching and flashes the green LED. 4-20mA signal output.  
 
The TT-GP-A-PH/ORP  features two modes of operation for the 4-20mA signal output. In normal operation [nor] a 
“window” is configured by selecting a low mV for 4mA and a high mV for 20mA current. The 4mA point is selected 
between 000 and 500 mV. The 20mA point is selected between 600 and 1000 mV. 

 

This shows that mV can be traced over the entire 1000mV range or as little as 100 mV. (See Fig.8) 
 
Choosing setpoint control [SP.] fixes the 4mA to the programmed setpoint. The signal current increases as the 
actual mV moves away from the setpoint. InUP mode the signal current increases as themVfalls below the setpoint. 
In dn mode the signal current increases as the mV rises above the setpoint. (See Fig.9) 
 
The amount of current increase versus mV is governed by the programmed slope that can be selected from 50 to 
500mV. ( Do not confuse the term “slope here with the slope calibration of mV). 
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Example 

Mode is UP, setpoint is 650 m and mA slope is set at 200 mV. 
Signal current output is 20mA as long as the mV is below 450 mV, starts to decrease as the mV moves to 950 at 
which point signal current is 4mA. Calibrating 4mA and 20mA with a multimeter. A real current calibration is carried 
out by connecting a multi meter across the terminals (no termination resistor is required) to measure the mA 
current. 
 
The meter can also be connected in series in an already existing installation. (See Fig.10) Enter calibration [CAL] and 
‘Rotate’ until the 4mA LED lights up. ‘PUSH’ to enter 4mA calibration. The display shows 4.00. Dial the measured 
mA with ‘Rotate’. ‘SAVE’ and the actual current is corrected to 4.00mA. Move to 20mA and proceed the same way.  
 
If a calibration is not exactly accurate the first time simply repeat the procedure until the current output reads 
correct. Using the TT-GP-A-PH/ORP  as a 4-20mA Simulator Entering 4.20 mode enables the operator to sweep 
the 4 to 20mA signal current for testing, setting up or calibrating an installation for accurate and correct 
performance between signal output and connected appliance or computer interface. 
 
4.20 mode is only a utility program to assist for testing and no modes or values are changed or saved when using or 
exiting this mode. 

 
The current output is controlled by rotating the encoder within the range as configured in the 4mA and 20mA setup.  
The displayed pH / mV generates exactly the same mA signal current as the pH / mV input in ‘RUN’ mode. When 
finished with the simulator mode exit with ‘SAVE’. 
 

 No modes or values are changed or saved when using 4.20 mode. 
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TT-GP-A-PH/ORP  and SWIMMING POOLS. 

Maintaining a swimming pool with TT-GP-A-PH/ORP  controllers is simple and cost effective. (Fig.11) The TT-GP-
A-PH/ORP  monitoring a metal electrode controls the liquid chlorine for the pool. Chlorine is a caustic liquid and 
increases the pH level when added to the pool water. The TT-GP-A-PH/ORP  connected to a pH electrode maintains 
pH at 7.2 to 7.6 by dosing acidic neutraliser. The electrodes are installed in a drain configuration, drawing off a small 
amount of pool water. This method has proved to work better than a conventional by-pass installation. 
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Sensor Care & Maintenance 

Maintenance Free 

Turtle Tough pH and ORP sensors are a completely sealed assembly and are sealed for life.  This provides extreme 
process resistance as well as a totally maintenance free sensor which greatly increases sensor life and reduces 
labour costs.  A Turtle Tough sensor does not contain any O-rings, washers, gaskets, or serviceable 
components/assemblies. It does not require refreshing or refilling of electrolyte. The only requirement is regular 
cleaning in accordance with our recommended cleaning schedule for your application. Regular cleaning will prolong 
the life of your sensor and ensure hassle free operation. 

Storage 

The standard shelf life for all Turtle Tough pH and ORP sensors is one year from the date of shipment. Sensors 
stored longer than this period may still be functional but are no longer under warranty. Sensors should be stored in 
a cool, dry location with the sensor tip (sensing element) oriented toward the ground.  All sensors come standard 
with a conditioning solution in the cap. This conditioning solution is 50% pH 4 buffer and 50% saturated potassium 
chloride (mixed by volume). The sensor cap should be kept tightly affixed to the sensor body and sealed with 
common PVC tape when the sensor is not in use. Sensors that are to be returned for shelf life warranty claim must 
have the original sensor cap and conditioning solution intact to be eligible for warranty replacement. 

Cleaning a Turtle Tough pH/ORP Sensor 

Recommended Cleaning Schedule 

The recommended cleaning interval is based upon the difficulty index for your application. Please contact your 
agent or refer to the website to identify your difficulty rating. 

Application Difficulty Rating Cleaning Schedule 

1-3 Monthly 

4-6 Fortnightly 

6-7 Weekly 

8-9 Twice (2x) per week 

10 Daily 

If a Turtle Tough pH/ORP sensor response slows down, it is most likely the result of a fouled reference or dirty 
coated glass.  Cleaning should be performed as required and will vary across applications.  

Cleaning 

Cleaning requirements will vary depending on the application for 
which the sensor is used.  The following should always be 
observed when cleaning:  

 Never scratch or aggressively scrub the pH or ORP 
(sensing) elements. These are delicate glass 
electrochemical electrodes.  They can be easily broken 
by mechanical force. 

 The reference junction is a solid state material and can be 
cleaned with aggressive chemicals.  See list below of 
recommended cleaning solutions. This solid state 
reference can also be cleaned effectively by using a sharp 
razor edged tool.  

 Great care should be taken not to scratch the pH glass or 
ORP element during cleaning of the reference junction.  

Turtle Tough pH Sensor 

Reference Junction 

 

Sensing Element 
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Cleaning Kit (optional) 

Turtle Tough recommend the use of our cleaning kit Part Number: TT-SCK-3001 to clean the sensor.  This kit has 
been specially formulated to provide optimal care for the sensing element and reference components to enhance 
sensor life and performance. The kit contains a special powdered glass cleaner/polish, sensor conditioning solution, 
10% HCl solution, and various tools for polishing the glass and cleaning the reference. 

Instructions for use: 

1. Use brush to remove large solids and contaminants from sensor tip while rinsing under tap water. 

2. Soak in HCl solution for a minimum of 10 minutes, longer if required to dissolve deposits.  

3. Rinse thoroughly with water. 

4. Use blade to scrape the reference material clean, avoiding contact with the glass or sensing element. 

5. Empty a small amount of glass cleaning powder (1/4 tsp) into the beaker.  Wet a cotton bud tip and make a 
paste with the powder. Apply the paste to the glass with cotton bud and polish the glass tip to remove any 
film or coatings.  

6. Rinse thoroughly with water. 

7. Soak sensor in conditioning solution for at least 10 minutes, longer if required to improve sensor response. 
(see Conditioning for Calibration below). 

Other commonly available approved cleaning solutions include: 

 5-15% Hydrochloric Acid – (For Alkaline deposits) 

 5-15% Sodium Hydroxide – (For Organic Contaminants) 

 Surfactant (non-ionic soaps such as micro-90) 

Please contact your local Turtle Tough representative if you plan to use any other cleaning agent. 

Conditioning for Calibration 

After the sensor has been cleaned, it must be thoroughly rinsed with deionised water to remove any residual 
cleaning reagents. The sensor can then be soaked in pH 4 buffer to recondition the pH and reference elements. 
Some sensors will also require conditioning in saturated potassium chloride if the reference junction has been 
depleted of the ions in the solid state conductive polymer (typical for clean water applications). Condition the 
sensor in saturated potassium chloride and/or pH 4 buffer for whatever period of time is required to achieve 
optimal calibration results. 

Avoiding Thermal Shock 

For high temperature applications where process liquid exceeds 70°C you will prolong the life of the sensor by 
avoiding thermal shock. Thermal shock occurs when you rapidly change the temperature of the sensor from hot to 
cold or vice versa. This rapid expansion/contraction of sensor components can damage internal elements and cause 
micro-cracking that will accelerate the rate of deterioration. In extreme cases it will crack the sensing element 
causing a total failure.  To avoid this, the sensor should be heated or cooled slowly during removal/insertion and 
cleaning and calibration processes. Consult your Turtle Tough representative for techniques to avoid thermal shock. 
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Warranty 

Product Warranty 

Every Turtle Tough product is thoroughly inspected and tested before leaving the factory and prior to shipping. In 
addition to any statutory rights and remedies you may have, Turtle Tough warrants all of its products against 
defective workmanship and faulty materials for 12 months from the date of purchase and undertakes, at its option, 
to repair or replace, free of charge, each product or part thereof on condition that: 

 The complete product is returned to Turtle Tough or one of its authorised service agents, in person or 
freight pre-paid by you, and found, on examination, to be suffering from a manufacturing defect; 

 The product or relevant part has not been subject to misuse, neglect, or been involved in an accident; and 
 The repairs are not required as a result of normal wear and tear.  
 Damage caused by wear and tear, inadequate maintenance, corrosion, or by the affects of chemical 

processes is excluded from this warranty coverage 

The above warranty excludes sensors. Please see sensor warranty below. 

Sensor Warranty 

Turtle Tough sensors are electrochemical devices and as such have a limited operating life. Life expectancy depends 
on the field of application such as the medium, pressure and temperature. It can vary between a number of weeks 
to several years. There are special cases in extreme environments where operating life will only be a few days. 
Characteristic and response time will also change with aging. 

As such electrochemical sensor are articles of consumption and are not subject to a common guarantee. 
Replacements or exchanges are generally excluded unless a manufacturing defect is determined to be the cause. 

It is not possible to predict the rate of deterioration for a particular process, nor can we provide a guarantee on 
sensor life because it is impossible to predict the rate of exposure, contamination and deterioration. Damage caused 
by wear and tear, inadequate maintenance, corrosion, or by the effects of chemical processes is excluded from this 
warranty coverage. 

Our agents or representatives may provide you with a life expectancy guide based on similar applications we have 
experienced; however this in no-way constitutes a warranty of performance and is a general indicator. 

Shelf Life Warranty 

The standard shelf life for a Turtle Tough Sensor sensors is one year from the date of shipment. Sensors stored 

longer than this period may still be functional but are no longer under warranty. Sensors should be stored in a cool, 

dry location with the sensor tip (where the pH/ORP element is located) oriented toward the ground. All 

pH/ORP/ISE sensors come standard with a conditioning solution in the cap. This conditioning solution is 50% pH 4 

buffer and 50% saturated potassium chloride (mixed by volume). The sensor cap should be keep tightly affixed to 

the sensor body and sealed with common piping teflon tape when the sensor is not in use. Sensors that are to be 

returned for shelf life warranty claim must have the original sensor cap and conditioning solution intact to be 

eligible for warranty replacement. 

BLOWN PREAMPLIFIERS (Preamps) 

Damaged preamplifiers are not covered under warranty. Preamps are electrical devices that are sensitive to 

electrostatic discharge. Sensors with preamps are clearly marked and extra care must be taken when handling these 

sensors as human contact with the electrical connections can discharge static to the preamplifier causing it to blow. 

This will render the product inoperable. Sensors with preamplifiers undergo additional quality checks prior to 

shipment to ensure that preamplifiers are 100% operational upon delivery. Ground loop or analyser problems may 

also cause blown preamplifiers and damage to sensors by faulty installations is not covered by warranty. 
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Return Goods 

For all return goods the following information must be included in the letter accompanying the returned goods: 

 Model Code and Serial Number 
 Original Purchase Order and Date 
 Length of time in service and description of the process 
 Description of the fault and circumstances of the failure 
 Process/environmental conditions that may be related to the failure of the sensor 
 Statement as to whether warranty or non-warranty service is requested 
 Complete shipping and billing instructions for return of material, plus the name and phone number of a 

contact person that can be reached for further information 
 Clean Statement: returned goods that have been in contact with process fluids must be decontaminated 

and disinfected prior to shipment. Goods should carry a certificate to this effect, for the health and safety 
of our employees. Material Safety Data sheets must be included for all components of the process to which 
the sensor(s) have been exposed. 

All sensor returns are to be accompanied by a completed Return Material Authorisation Document clearly stating 
the reason for the return and the with the Clean Statement Return filled in. See the warranty and returns section 
under support on our website for details. 

Please note that for sensors, cables must NOT be cut or this will void the warranty. The cable contains a unique 
identifier laminated to the cable end, and if this is removed we have no way of tracing the product. Sensors dying or 
expiring in the course of use is not covered by the product warranty. 

Support 

For technical support please contact our head office 1300 781 701 or visit our website www.turtletough.com.au 
for information on sensor care, calibration, wiring and installation related issues. 

http://www.turtletough.com.au/

