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1 GETTING STARTED

This manual describes how to operate the MPD9 controller in a Buffer-Tank configuration.
When the controller is switched on the ‘Measure’ page is displayed as shown below.

If your controller is a pH only controller there will be no EC reading, (that is 0.00mS will not be displayed). Also
ignore further references to EC.

If your controller is an EC only controller there will be no pH reading, (that is pH7.00 will not be displayed).
Also ignore further references to pH.

OFF

MEAS 0.00mS pH7.00

2 Setting the Dosing Recipes

Before you start the dosing controller you must set at least one dosing recipe.

A dosing recipe allows the pH and or the EC to be set. It also allows the initial fertilizer injector percentages to
be set.

The controller allows up to 16 dosing recipes to be programmed. The default is for 1 dosing recipe. The
number of dosing recipes is set in Option 27 (see Options Section).

To change a dosing recipe press ‘Menu’ then select Edit Recipe from the main Menu.

MAIN MENU
>Edit Recipe
EC/pH Info
Calibration

The Recipe page will be displayed as shown below:-

Enter the required pH and EC here.

Recipe 1

Reqd Init
Acid pH 6.0 0%
Fert EC 1.1ms 0%

The Initial percent is the dosing percent he MPD will use as a starting value. It will then adjust the dosing
percent to the correct value. Normally you do not need to set this but if this is the first time you have used the

controller set it to 5%.




Now scroll down to enter the required fertiliser injectors. The number of injectors will vary between 1 and 8.
Setting the injector utilisation allows an injector to be switched On, Off or different proportions of fertilizer to
be used. To fully switch on an injector set it to 100%. To switch off an injector set it to 0%.

Fert EC 1.1ms 0%
Fert Tanks

Injector 1 100%
Injector 2 100%

In the page above Injector 1 is set at 100% (on fully) and Injector 2 is set at 50%. This will mean that half as
much fertilizer will be injected through injector 2 as injector 1.

More About Starting Initial Percentage

In normal operation, the MPD controller will learn what dosing percent to use to give the required pH and/or
EC. You may need to enter an initial dosing percentage in the following circumstances: -

o Ifitis the first time you have used an EC or pH recipe

o If the controller has learnt an incorrect dosing percent (This can happen if the
fertiliser runs out or the acid runs out)

o If you dramatically change a recipe.

Note: . The dosing percent the controller is currently using is displayed on the Measure Page. You may need
to scroll down to see it.




3 Starting the Controller

The dosing controller can be started manually or automatically from a Heron HM or HT controller.

Starting the Controller Manually

To start the controller press Start from the ‘Measure’ page. The following page will be displayed and the
valves will start working.

RECIPE 1
REQ pPH5.8 1.90ms
Act pH5.8 2.00mS
Filling

Stopping the Controller Manually

How ‘stop’ works depends on how the system was started.

From Manual Start

If the dosing controller was started manually by pressing Start/Stop, the controller will be stopped by pressing
Start/Stop and the following page will be displayed.

OFF

Act pPH 7.00 2.00mS

Remote or Mi Start

If the dosing controller was started remotely from the start input or from an Mi or Ti irrigation controller
pressing Start/Stop will stop the controller and disable any further remote starts. The controller will display
the following page.

OFF/DISABLED

Act pH 7.00 2.00mS

Remote starts can be reactivated by pressing Start/Stop twice.




4  Starting Via an Inigation Controller

If the dosing controller is connected to an irrigation controller the dosing controller will automatically start the
required recipe when a program starts.

If this is the first time the dosing controller is started the irrigation the irrigation controller will display the
following page because the water in the buffer tank is low:-

12:00 Tue

Freeze
Dose Off

To start the dosing controller just start an irrigation program in the normal way.

If the dosing controller has been into alarm or been manually switched off the irrigation controller will display
the following page:-

12:00 Tue

Prog Freeze
Dose Off

In this case the program is waiting to run. To start the dosing controller, press the Start key which will start the
dosing controller and start the suspended program.

5 Alarm Conditions

A serious alarm condition will stop the controller. ‘Alarm’ will be displayed and the alarm output will be switched
off. The page below shows Alarm 17.

OFF ALARM 17

Act PH 6.00 2.5mS

Alarm levels are set in Options 31 to 45. It is essential that these thresholds are set appropriately for your
application.

The Alarm condition is re-set by pressing the Alarm key.

The table on the next page list alarms and necessary action.

Less Serious Alarms

The dosing system will allow irrigation to continue for less serious alarm conditions. You can set alarm levels
in Standard Options.




Alarm

11

Cause

Buffer tank Level Sensor

Action
Check bottom level sensor is connected.

Clean inside of tank around sensors

Irrigation will continue

No

12

pH below minimum limit

Check acid valve is not leaking

Check water flow through the rig is reasonable

Dependent on Option 35

16

Maximum acid valve pulse
length was exceeded

Check acid in stock tank.
Check Premix pot filling up
Check flow rate still the same as previously

If the system is new and working OK, Increase Option 15 and
16.

Dependent on Option 38

17

EC at maximum level

Check fertilizer valve is not leaking
Check water flow is reasonable

Check pulse length not too high. If itis high manually set it lower.

Dependent on Option 34

18

PH probe not calibrated

Calibrate pH probe

Dependent on Option 42

26

Fill too fast

Check speed of flow in

Check level sensors

No

27

Fill too slow

Check level sensors

Check flow in

No

28

Acid premix pot did not fill

Check premix fill valve.
Check water pressure filling premix pot.

If satisfied system is working increase Option 69.

Dependent on Option 41

30

No Pressure

Check that fill pump starts. Check water valve opens. Check low
water cut outs.

No

34

EC Low

Check fertiliser is in stock tanks and is the right concentration.

Check fertiliser dose percent is a reasonable value (between 5%
and 95%).

Check fertiliser valve is not blocked.

If this is the first time you have run the system it may take time
to settle down. Try it again.

Dependent on Option 32

35

EC High

Check fertiliser is in stock tanks and is the right concentration.

Check fertiliser dose percent is a reasonable value (between 5%
and 95%).

Check fertiliser valve is not leaking.

If this is the first ime you have run the system it may take time
to settle down. Try it again

Dependent on Option 33

36

pH too Low

Check acid is in the stock tank and is right concentration

Check acid dose percent is a reasonable value (between 5%
and 95%).

Dependent on Option 36




37 pH too High Check acid is in the stock tank and is right concentration
Check acid dose percent is a reasonable value (between 5%
and 95%).
Dependent on Option 37
If this is the first ime you have run the system it may take time
to settle down. Try it again.
Check Premix pot filling up.
81 pH interface 1 error Check fuses on back plane.
No
Replace pH sensor board
82 pH interface 2 error
83 EC interface 1 error Check fuses on back plane
No
Replace EC sensor board
84 EC interface 2 error
85 Level sensor interface 1 Check fuses on back plane
error No
Replace main output board
86 Level sensor interface 2
error
87 Level sensor interface 3
error
88 Level sensor interface 4

error




The EC/pH Information Page

The information page shows the following:--
o EC value and water temperature
o The 2 EC value if a second EC sensor is fitted
o The pH value and the number of days since calibration
o  The 2" pH value if a second pH sensor is fitted

The information page is displayed by selecting EC/pH Info it from the main menu

EC PH INFO
EC1 1.2ms 15 C
pH1 6.5 Day 7




6 ROUTINE CHECKS/MAINTENANCE

You should regularly check the pH and the EC of the dosed water with a hand held meter.

If you are running the same pH value and/or EC value and the dosing percents change dramatically this is
an early indication of a problem. You should check:-

e there are no air leaks in the acid and fertilizer delivery tubes
o fertilizer/acid stock tanks

¢ valves not blocked

e venturis not blocked

o filters not blocked

Some fertiliser will cause a gradual build up of chemical inside the fertiliser valves and venturis. This may stop
the valve opening or closing properly and the venturi working properly. Weak acid can be used to dissolve
any deposits of fertiliser.

Calibrating EC sensor

It is best to calibrate the EC sensor at about 2.0 mS.

Run the system and wait for the EC reading to settle down. Take a note of the reading when the buffer tank
is being filled up.

When the buffer tank is full take a reading from the tank and compare the two results. If they are different then
you need to calibrate the controller. To do this press ‘Stop’ and then adjust the screw shown in Fig 1 of the
installation manual until the difference has been added or subtracted.




/7 CARE OF PHELECTRODES

All pH probes are shipped with the measuring end covered with a soaker teat. Remove the soaker teat and
keep in safe place for future long term storage.

During transport, air bubbles can move down to the bottom of the probe. To remove the air bubbles shake
down the probe in the same manner as a clinical thermometer.

The probe can now be fitted. Make sure the probe is connected to the correct BNC socket on the controller.
Once the probe is fitted it should then be calibrated.

If the response time of the probe is slow (normally it should rise to the correct pH within 10 seconds) then it
should be cleaned. Rinse in inorganic cleaner and then re-calibrate.

You should regularly calibrate your electrodes and clean them if deposits are building up.

IMPORTANT

pH probes only last between 12 and 24 months. It is strongly recommended that pH electrodes are replaced
after 12 months

Furthermore, if you do not use your system for one month or more it is recommended that the pH electrode
is removed and stored in Storage Solution or failing this stored in pH 4.00 solution. This will keep the bulbs
wet and slow the migration of gel out of the electrode. Never leave in water that is close to pH 7.00.

Calibrating pH Sensor

It is essential you regularly calibrate the pH sensors. If you do not calibrate the pH sensor every 35 days the
controller will alarm.

To calibrate the pH probes you must have standard pH 7.00 and pH 4.00 solutions. Calibration must be carried
out at both these pH values, and pH 7.00 must be done first.

Ensure the controller is not running, that is, the following page is displayed.

OFF

MEAS pH 7.00

Remove the pH Probe from the holder. Now select Calibration for the Main Menu. The following page will be
displayed.

CALIBRATE MENU
Probe 1
Probe 2
Reset Calib

Now select the probe you wish to calibrate. The following page is displayed.




Calibration
Put in 7 Solution
Wait 20S
PH 7.22

Now place the Probe in pH 7.00 solution and wait for the pH value to settle down. Once the controller has
recognized that it is pH 7.00 solution the controller will count down from 15 seconds to ensure the sensor is
reading correctly. It will then calibrate at pH 7.00.

The following page will be displayed

Calibration
Put in 4 Solution
Wait 20S
PH 7.00

Now place the Probe in pH 4.00 solution and wait for the pH value to settle down. Once the controller has
recognized that it is pH 4.00 solution the controller will count down 15 seconds to ensure the sensor is reading
correctly. It will then calibrate at pH 4.00.

It will then display

Calibration Complete

pH 4.00




8 CONTROLLER OPTIONS

By changing how options are set on your controller you can vary the way it operates. Some options change
the speed of response of the controller and should be changed with caution. Others set thresholds when
alarm conditions are met and others are to do with how you wish to run the system.

To enter Options, select Engineering from the Main Menu. Then select either Standard or Advanced

Options.

The following describes the Standard Options and their use.

No. Options Brief Description L
1 Background EC Background EC of water supply 0-100 0.01mS | 50
2 Alarm Delay Delay (s)before alarm thresholds check | 0-250 S 30
3 Dosing Delay Delay (s) before dosing outputs changed | 0-250 S 15
4 Max EC Time Maximum time EC above 8.0mS 0-250 S 30
5 Max pH Time Maximum time pH below danger level 0-250 S 90
6 Danger pH Danger pH level 3.0-6.0 pHO.01 3.50
7 Low EC Error Max EC error when below required 1-100 % 50
8 High EC Error Max EC error when above required 1-100 % 50
9 EC Error Time Max Time EC in Error 1-250 S 120
10 Low pH Error Max pH error when above required 1-250 0.01pH | 100
1 High pH Error Max pH error when below required 1-250 0.01 pH | 100
12 pH Error Time Max Time pH in Error 1-250 S 120
13 Un-used
14 Un-used
15 Max Acid Pulse Maximum acid pulse length 1-100 % 20
16 Acid Pulse Time Max Time Acid pulse is at max value 0-250 S 60
17 Enable EC Enables EC measurement and control 1/0 - 1
18 Enable pH Enables pH measurement and control 1/0 - 1
19 Display Gradient Displays EC/pH gradient page 0-2 - 0
20 Stop if Off Stop output enabled if Off 1/0 - 1
21 Un-used
22 Un-used
23 Un-used
24 Un-Used - 0
25 Alarm not safe Alarm output is 24V instead of 0V 1/0 - 0
26 pH Monitor pH Monitor 1/0 - 0
27 Recipes Number of Recipes 1-16 - 1
28 Fertilizer Inj Number of fertilizer Injectors 1-8 - 2
29 Un-used
30 Un-used
31 VLow EC Alm Lev | Very Low EC Alarm Level 0-6 - 4
32 Low EC Alm Lev Low EC Alarm Level 0-6 - 4
33 Hi EC Alm Lev High EC Alarm Level 0-6 - 4
34 VHi EC Alm Lev Very High EC Alarm Level 0-6 - 5
35 VLo pH Alm Lev Very Low pH Alarm Level 0-6 - 5
36 Low pH Alm Lev Low pH Alarm Level 0-6 - 4
37 Hi pH Alm Lev High pH Alarm Level 0-6 - 4
38 Max Acid Alm Lev | Max Acid dosing Alarm Level 0-6 - 4
39 EC Comp Alm lev | EC Sensor Compare Alarm level 0-6 - 5
40 pH Comp Alm Lev | pH sensor compare Alarm Level 0-6 - 5
4 Premix Alm lev Premix Pot Alarm Leve 0-6 - 5
42 Calib Aim Lev Calibration Alarm Level 0-6 - 4
43 Skip Zn Alm Lev Skip Zone Alarm Level 0-6 - 5
44 Flw Vary Aim Lev | Flow varying too much Alarm Level 0-6 - 5
45 Sys Alm Lev System Fault Alarm Level 0-6 - 5
46-49 Un-used
50 Acid Flow Flow rate of Acid Injector 1-250 LPM 35
51-58 Fert Inj Flow rate | Flow rate of Fertilizer Injectors 1-8 1-250 LPM 35

1




59 Un-Used

60 Flow Meter Type Flow meter Type 1-5 - 0
61 K factor Paddle wheel flow meter K factor 1-99 - 0
62 Empty run on Empty run on

63 Stop Delay Stop Delay

64 Max Fill Time The maximum fill time before alarm 1-255 Mins 20
65-67 Not Used

68 Swich Time Level switch hysteresis time 1-999 S 180
69 Premix Time Time to fill premix pot 1-255 S 12
70 Premix Fills Max number of premix fills before alarm | 1-255 - 5
71 Back up pulse Back up dosing to EEPROM 0,1,2 1
72 Calibration days Max Days between calibration 1-255 Days 35
73 Background pH Back ground pH of the water 60-80 0.1 pH 75
74 Calibration Time Time for pH to settle in solution 1-255 S 20
75 Back Up Alm Back up alarm to memory 0-1 1




Standard Option Description

OPTION 1
Background EC of the water supply. The value is entered is in 0.01 mS.

OPTION 2
Delay after dosing starts before Alarm thresholds are checked. Value is entered in seconds.

OPTION 3
Delay after dosing starts before dosing outputs are changed. Value is entered in seconds.

OPTION 4
The maximum time that the EC is allowed to be greater than 9.0 mS before Alarm 17 is activated. Time is in
seconds.

OPTION 5
The maximum time that the pH is allowed to be below the danger level before Alarm 12 is activated. Time is
in seconds. Danger level is set in Option 6.

OPTION 6
pH level that is considered dangerous. The value is entered in 0.01 pH.

OPTION 7
The maximum allowable percentage error in the EC value when EC is below the required level.

OPTION 8
The maximum allowable percentage error in the EC value when EC is above the required level

OPTION 9
Time that the measured EC is outside the allowable range as set in Options 7 and 8 before either Alarm 34
or 35 are initiated. Time is in seconds.

OPTION 10
The maximum allowable error in the pH value when pH is below the required level. The value is entered in
0.01 pH. Defaultis pH 1.00.

OPTION 11
The maximum allowable error in the pH value when pH is above the required level. The value is entered in
0.01 pH. Defaultis pH 1.00.

OPTION 12
Time that the measured pH is outside the allowable range as set in Options 10 and 11 before either Alarm 36
or 37 are initiated. Time is in seconds.

OPTION 13-14 Unused

OPTION 15
Maximum acid dosing percent that is allowed. The value is entered as a percentage.

OPTION 16
Maximum time that the acid dose percentage is at the maximum value as specified in Option 15. The value
is entered in seconds.

OPTION 17
Enables EC measurement and control of fertilizer injection. Setting it to 1 will enable fertilizer control through
EC measurement. Setting it to O will disable the facility.

OPTION 18
Enables pH measurement and control of acid injection. Setting it to 1 will enable acid control through pH
measurement. Setting it to O will disable the facility.

OPTION 19
Displays the EC or pH gradient page. Setting it to 1 displays the EC gradient page and to 2 displays the pH
gradient page. The page is shown by pressing the Clr Alm button.

1



OPTION 20

Controls the use of the Stop output. If this is option is set the Stop output will be activated when the controller
displays 'OFF"'.

OPTION 21-24 Not Used

OPTION 25
Controls the voltage of the Alarm Output. If set the output will be 24VAC in when the MPD is in an alarm
condition and OVAC when the alarm condition is clear. Default is 0.

OPTION 26
Monitors EC and pH only. There is no control of acid or fertilizer.

OPTION 27
Sets the number of dosing recipes.

OPTION 28
Sets the number of fertilizer injectors.

OPTIONS 31-45 Alarm Levels

Dosing alarms can be set an alarm level. The alarm level dictates the serious of the alarm and the action that
the dose controller takes. Alarm levels can be set from 1-6

Alarm Level

Level | Description

0 The Alarm is not used at all. An Alarm will not be raised and no action taken
1 Dosing will not be stopped. A warning message will be displayed.

2-4 Future Use

5 All dosing will stop and will not re-start until the alarm is cleared

6 All dosing will stop and irrigation will be stopped until the alarm is cleared.

The lowest alarm level that can be set is limited with Engineering Option 62. The default is 1. Therefore, if you
wish to set any alarm levels to 0 you must first set Engineering option 62 to 0. Conversely you can increase
Engineering Option 62 to a higher value if you wish to prevent any alarm level be accidently set too low.

Additionally, Alarms 12 (Very low pH) and Alarms 17 (Very High EC) have their own minimum Alarm Level
value set in Engineering Options 63 and 64 respectfully. The default value for Engineering Option 63 and 64
is 4.

Furthermore, Engineering Options 63 and 64 can never be set below 2 so the alarms they control can never
be disabled.

OPTION 50
The flow rate of the acid injector.

OPTION 51-58

The flow rate of the fertilizer injectors. Option 51 refers to injector 1, Option 52 refers to injector 2 etc. Default
3.5LPM

OPTION 59 Not Used

OPTION 60
Flow meter type. 1-3 is a pulse type meter. 5 is for a paddle wheel flow meter.

OPTION 61
Paddle wheel K Factor.

OPTION 62




The time the fill pump runs on after the buffer tank is full. Setting this value to small will cause the fill pump to
switch on an off too often. Run on time is in seconds.

OPTION 63
The length of time the controller waits after the bottom level sensor has tripped before the Stop Output is
activated.

OPTION 64
The premix pot fill time in seconds. The maximum time in minutes that the Buffer-tank should take to fill. The
value is in minutes

OPTION 65-67 Not Used

OPTION 68
Top level sensor hysteresis. This is used when the system is Type 2 and only uses 1 level sensor. Value is in
seconds.

OPTION 69
The premix pot fill time in seconds.

OPTION 70
The maximum number of time times the premix pot is allowed to fill before the system considers the pot is full.

Option 71
Back up dosing percents to permanent memory

OPTION 72
The maximum number of days between pH probe calibrations.

OPTION 73
The back ground pH of the water. The value is entered in 0.1 pH

OPTION 74
The time for the pH to settle down during calibration. Value is in seconds.

OPTION 75
Back-up alarms to memory




9  Appendix 1-ADVANCED OPTIONS

To enter Engineering Options re-set the controller by pressing and holding down the Select Key for 5 seconds
when the controller displays 'OFF".

No. Options Brief Description yuowed  Units R

1 pH Long Delay Long Delay Period for pH control 1-250 | S 20
2 pH Short Delay Short Delay Period for pH control 1-250 | S 15
3 Static Gradient pH Gradient which is considered static 1-250 | 0.01pH/t | 6
4 Large Gradient pH Gradient which is considered large 1-250 | 0.01pH/t | 15
5 Not Used

6 % Change Normal pH % change 1-250 | % 30
7 Large % Change | % change when pH difference is Large 1-250 | % 50
8 pH Over shoot % | pH Over shoot % 10-90 | - 30
9 pH Over shoot pH Over shoot control thresh 1-9 - 4
10 EC Long Delay Long Delay Period for EC control 1-250 | X 58S 3
1 EC Short Delay Long Delay Period for EC control 1-250 | X 58 3
12 Static Gradient Gradient which is considered static 1-250 | 0.01mS/it | 6
13 Large Gradient Gradient which is considered large 1-250 | 0.01mS/t [ 15
14 Average Period Average Period 1-99 S 10
15 % Change Normal % change 1-250 | % 60
16 Large % Change | % change when difference is Large 1-250 | % 75
17 Overshoot % % change when EC might overshoot 1-50 % 30
18 Near Target Adj %Reduction in adjust when EC near target | 20-75 | 50 50
19 Over shoot level Over shoot control 10-90 | - 4
20 pH % modify Normal % change for pH 10-90 | % 30
21 pH % add % to add for pH 10-90 | % 40
22 EC % modify Normal % change for EC 10-90 | % 50
23 EC % add % to add for EC 10-90 | % 60
24-27 Not Used

28 Multi Tank Multi-Tank buffer tank configuration 0-2 0
29 MPD Type Buffer Tank or Large Tank 0-2 0
30 Output Test Time | Length of time the outputs are on in test 0-100 | S 5
31 pH 1 slot pH 1 Card slot 0-8 0
32 pH 2 slot pH 2 Card slot 0-8 0
33 EC 1 Slot EC 1 Card Slot 0-8 1
34 EC 2 Slot EC 2 Card Slot 0-8 0
35 Level 1 Slot Level Sensor 1 Card Slot 0-8 0
36 Level 2 Slot Level Sensor 2 Card Slot 0-8 0
37 Level 3 Slot Level Sensor 3 Card Slot 0-8 0
38 Level 4 Slot Level Sensor 4 Card Slot 0-8 0
39-45 Not Used

46 Stop O/P Stop output Number 0-99 4
47 Acid O/P Acid Valve Output number 0-99 0
48 Fert 5 O/P Fertilizer Valve 5 Output number 0-99 0
49 Fert 6 O/P Fertilizer Valve 6 Output number 0-99 0
50 Fert 7 O/P Fertilizer Valve 7 Output number 0-99 0
51 Fert 8 O/P Fertilizer Valve 8 Output number 0-99 0
52-55 Not Used

56 Min Fert dose Min fertilizer dose percent 0-50 % 2
57 Min Acid dose Min acid dose percent 0-50 % 2
58-59 Not used

60 MPD Address MPD Address for multiple MPD systems 45-48 45
61 Allow Edit Allow editing with digital connection 0-1 0
62 Gen Min Alm Lev | General minimum alarm level 0-6 - 1




63 EC Alm Lev Minimum alarm level for Very High EC 1-6 - 5

64 pH Min Alm Lev Minimum alarm level for Verry Low pH 1-6 - 5

65 EC Relative EC Required is relative to EC of water in Y/N N

66 Simple Fert Inj Controller opens and closes injectors Y/N N

67 Run on Time to run on when tank is full 0-4 *5 sec 3

68 Inlet valve off time [ Time for inlet valve to switch off 5-100 | % 40

69 Pressure Test Pressure test delay. Setting to 0 will disable | 99 S 0
the pressure test.

70-71

72 EC2 Difference EC sensor 2 maximum allowable difference | 0-2.5 0.8

73 Probe?2 Difference | pH Probe 2 maximum allowable difference. | 0-2.5 - 0.8

74 Compare Timer pH2 and EC2 sensor Max Time in Error 0-255

75 Factory Default 0-255 0







