1 Operating the IP-500 Controller

1.1 Overview 

The IP-500 Controller is an electronic flow controller that controls the amount of chemical that is injected into up to 5 separate injection points using a pump.  The chemical is injected using a pump system and a set of valves that are operated by the controller.  The controller can operate in a standalone mode or in conjunction with a SCADA system using Modbus protocol.  The injection rate can be set on each injection point and can be controlled by temperature.  The unit provides a digital input to disable the injections.  The unit provides a digital output that can be used to turn a motor on and off prior to do the injection.  The unit provides the following estimates of the amount of injection for each injection point: so far today, yesterday, so far this month, last month and since the last accumulation reset.
The IP-500 is operated using the built in VFD display and 4 button keypad on the controller unit (front panel display).  Additional control and configuration setup can be done thru the Config Port using a terminal emulation program such as Hyperterm.  This additional functionality is described in the document Configuring the IP-500 Injection Controller.
1.2 Front Panel
1.2.1 Functionality

The front panel display provides the following functionality:

1. Display and setting of  the date and time

2. Display and setting of the injection rates (independent for each valve)
3. Display of the injected totals so far today and yesterday

4. Display of the injected totals so far this month and last month

5. Display and reset of an accumulated totals
6. Display of the battery voltage 
7. Display and setup of an on board temperature reading (estimate of ambient temperature) shutdown
8. Display and setup of a remote temperature reading shutdown
9. Running a manual injection cycle

10. Calibrating the injection
1.2.2 Display Time Out

The front panel display turns off after 5 minutes of inactivity.  Pressing any button will activate the front panel display.
1.2.3 Status LEDs
The front panel display has 5 status LEDs.  The COM1 and COM2 LEDs show communications.  When the unit receives a message the corresponding LED will blink red and when the unit responds the LED is green.  The status LEDs have the following functionality:

STATUS 1
Under normal conditions this LED blinks GREEN for one second and off for one second.  If the LED is flashing red at this rate and the injection is enabled then an injection needs to be calibrated, there is a shutdown on the injection due to temperature or the digital input.  The unit does not inject chemicals until it is the cause is rectified.  For all other conditions the unit should be safely powered off and then on.  If the condition persists the unit should be taken out of service and the manufacturer should be called with the colour and blinking pattern.
STATUS 2 
Under normal conditions this LED blinks and stays green during any injection cycle.  If the injection cycle fails for any reason it will turn red.  An injection can fail because: an injection is under way already, the injection has been disabled for some reason, such as, temperature shutdowns, battery voltage shutdown, digital input shutdown.  It will be returned to green at the start of the next injection cycle.  
STATUS 3 
Under normal conditions this LED should be turned off.  For all other conditions the unit should be safely powered off and then on.  If the condition persists the unit should be taken out of service and the manufacturer should be called with the colour and blinking pattern.
1.2.4 Using the Front Panel
The front panel is used to display information and accept operator input.  The display operates in two modes: display traversal and input.  

1.2.4.1 Display Traversal Mode
In display traversal mode the operator looks at information by moving thru various displays.  The information is displayed in a tree of information that can be traversed using the keypad.  The keys are used to traverse the tree as follows: 
LEFT
Returns to previous level
UP
Moves to the previous item in this level, stopping at the top item
DOWN
Moves to the next item in this level, stopping at the last one
ENTER/SAVE
Enter the next level or begin edit mode on the current item
For example, using the tree of displays shown below if you want to see the Injected Yesterday reading press DOWN until you get to Injected Today and then press ENTER/SAVE.  To then see Injected Last Month press LEFT, DOWN then ENTER/SAVE.
The following shows the tree of displays on the front panel:

Controller title

Select Valve – selects which valve the menus will operate and display
Status – shows the status of the injecting 
Rate Setpoint – displays the current injection rate 

Rate Setpoint – enables the injection and setting of the injection rate 

Enable

New Rate 
Injected Today - displays the amount injected so far today

Injected Yesterday- displays the amount injected yesterday
Injected Month- displays the amount injected so far this month

Previous Month- displays the amount injected last month
Accumulation- displays the amount injected since the last reset

Reset - reset the accumulation
Force Injection – runs an injection cycle now, in 10 secs or in 20 secs
Calibrate – does a calibration (see calibration section)

Enter level


Level to ??%


Enter ml


To drain press ENTER

Date/time – display and provides setting of the data and time

Set Year

Set Month


Set Day


Set Hour


Set Minute


Set Secs

Voltage – display current battery voltage and shutdown condition
Local Temp - display internal temp reading and shutdown condition

Temp Shutdown – edit  internal temp reading shutdown conditions

Enable S/D

Turn Off Injection

S/D value

Remote Temp- display internal temp reading and shutdown condition

Temp Shutdown – edit external temp reading shutdown conditions

Enable S/D

Turn Off Injection


S/D value
Digital Input - display digital input and shutdown condition

Enable – enable/disable digital input shutdown
1.2.4.2 Input Mode
In display input mode the operator can change information in the controller.  The keys are used as follows: 
LEFT
For numbers it moves the current cursor position to the left, at the beginning it moves the cursor to the last position.  Note: for selection inputs it does nothing. 
UP
Moves to the previous selection at the cursor position, stopping at the top.  For number entry this will increase the value at the current cursor position (for example, change the digit from 0 to 1, or 1 to 2).  For a selection input will display the previous selection, stopping at the top.
DOWN
Moves to the next selection at the cursor position, stopping at last one.  For number entry this will decrease the value at the current cursor position (for example, change the digit from 1 to 0, or 0 to ., . to -, or – to space).  For a selection input it will display the next selection, stopping at the last one.
ENTER/SAVE
Saves the current entry and enters traversal mode
For example, if you wanted to change the Remote Temp Setpoint Value press DOWN until you get to Remote Temp and then press ENTER/SAVE. Press DOWN until you get to Setpoint Value and then press ENTER/SAVE.  You are now in edit mode use the RIGHT button to position the cursor and the UP and DOWN buttons to change the value at that position.  Press the ENTER/SAVE to save the value.
1.2.5 Injection Valve Selection

Information is displayed for each injection valve independently.  To choose which injection valve is being displayed:

1. move to the Select Valve item 

2. press ENTER/SAVE
3. Use the UP and DOWN to select the vave

4. press ENTER/SAVE
The display will now show the status, rate setpoint, injected totals, accumulation for this injection valve point.  Settings made to the rate setpoint, forcing of injections and calibrations will be made on  the valve injection point.
1.3 Setting up the Controller
When the controller is sent from the factory it is setup to a default set of conditions. If the SCADA option has been ordered the parameters will be preconfigured as per the order for the specifications for protocol parameters.

The factory default settings are:


Date time may not be valid


Accumulated total is set to zero


The injection size in not calibrated but given a default close to 10 ml


Injection Setpoint is set to zero


Temperature Setpoints disabled, turn on below 0.0 degC

Prior to putting the unit into service the following should be done:

1. The injection size must be calibrated as described in the following section.
2. The injection rate should be set

3. The date and time should be set

4. If desired the Temperature setpoints can be set to turn the injection on and off
5. Optionally, connect the digital input 1 to a valve status or similar device to inhibit running an injection if the pipeline or well is shutdown

1.3.1 Calibrating the Controller
Each injection point has to be independently calibrated.  See section 1.2.5 on how to select the valve to calibrate.

The controller injects 10ml of chemical per injection cycle. At each installation physical conditions can affect the amount of chemical that enters the injection chamber during the cycle so the unit must be calibrated to inject 10 ml.  To calibrate the unit do the following:
1. Traverse the displays to Rate->Calibrate and press Enter/Save. 
2. The display reads 

“Gauge Level %

50

You can press ENTER to edit the current gauge board level or press DOWN to accept the default 50%.

3. The display reads “Level to ??% then press ENTER”.
4. Set the level in the gauge board to the ??% level in the tank.  If you fill it too much you can traverse the To drain press ENTER display and run a cycle(s) (use  the DOWN and UP buttons).
5. Press the Enter/Save button and the controller will run one injection cycle.  

6. The display will read 

Enter ml

0.0
7. At the end of the cycle press Enter/Save and enter the amount that was injected (see section for 1.2.4.2 instructions).  If the value was within 10% of 10ml the system will display Calibration Complete. Press LEFT, it will return to To Calibrate press ENTER display and the calibration is complete (use the DOWN and UP buttons to traverse the menu).  Otherwise it will go to 3.  Repeat the procedure until cycle injections within 10% of 10 ml, this should a few cycles.

