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1 Introduction 
 
The control of the treatment plant resides entirely within the PLC situated within the control panel.  
Access to the system is from either the terminal situated on the door of the panel, or via computer.  
 
The terminal used to control the system is the Mitsubishi E1012. This document outlines the general 
operation of the terminal.    
 
 
 

2 Operator Terminal Operation 

2.1 E1012 Terminal Overview   

 
 

Navigation ButtonsNumber Entry Buttons

F1 F2 F3 F4 F5 F6

Entry Button

Backspace Button

Function 

Buttons F1 to F6

Graphics

Screen

 
 

Figure 1 – The E1012 Terminal 

 
  
 
The Mitsubishi E1012 terminal complements the Mitsubishi FX PLC by providing the user with 
data entry and programmability of all user allocated adjustable plant parameters.   

 
Navigation between screens is performed using the six function buttons situated below the  
screen.   
 
When the plant is powered and the introduction screen is displayed the user selects any one 
of the function buttons to proceed to the plants main operating page.   
 
Full system navigation is covered in the figure on the next page.  The rest of this section 
describes the functionality of each page in more detail. 
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Figure 2 – Navigation on the E1012 Terminal 
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2.1.1 Operating the plant 

 
An E1012 operator terminal is the local display for the panel control hardware.  On plant upgrades 
the terminal is situated by itself on the panel.  On a new plants the terminal is situated to the left of 
three buttons, two indicator lights, and a three position switch.   
 
Some panels will have a different button assembly which typically depends on if  the plant uses 
hydraulics or not..  The different variants are not described here as they tend to be customer 
specific.  These extra switch operations tend to be intuitively obvious (open door, lock door etc.) and 
they are covered during customer on site training. 
 
Sticking with the core switch and indicator set below found on nearly all new E1012 plant 
configurations the indicator lights are self explanatory.  When the door is closed and locked the door 
locked light is illuminated.   When a fault condition occurs the plant fault light is illuminated. 
 
In the event of a fault a siren may alarm.  To silence the siren the operator selects the Accept Alarm 
button.  This has the effect of muting the alarm, however the alarm itself will still be present and 
described on the terminal screen for the operator to take action to.  Where an indication is not 
forthcoming the operator will probably find that one of the storage tank high level alarms have been 
tripped. 
 
 

 
 

Figure 3 – A Typical Control Panel Frontage 

 
After the plant has been switched on at the door isolator of the panel the operator presses any one 
of the  function buttons (F1 to F6) on the E1012 terminal in order to get to the main page of the 
terminal program. 
 
On a new plant, before the plant can be used either by the terminal or a PC system the panel has to 
perform a power reset.  To do this the operator has to be sure that the emergency stop button is not 
pressed in (ie. it is deselected). Once this is the case the operator may select the power reset  
button (see above) .  The blue button will illuminate and should stay illuminated.   When the button is 
illuminated the plant is ready to be used. 
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To be clear, on a new plant if the operator selects the emergency stop at any point the power reset 
button will require to be selected again before the plant will be able to operate.  On a plant upgrade if 
the operator selects the emergency stop the plant will hold safe.  If a cycle was running at the time, 
on releasing the emergency stop the operator will be given the chance to retry the stage or abort the 
charge. 
 
The Start Process button is used to commence a charge once the terminal has been unlocked.  The 
terminal is unlocked by selecting the Unlock button on the terminal and entering the correct 
password.  From time to time the operator will have to repeat the unlock process.  This is a feature 
to prevent unauthorised use of the equipment. 
 
With a stand alone terminal the START button replaces the UNLOCK request for function button 3.  
If the panel has just been powered up.  Selecting START (or UNLOCK) using the function button F3 
will cause the terminal to request a password before the user can continue further.  
 

2.1.2 Entering a Password 

 

 

Figure 4 – Password request screen 

 
From time to time the E1012 will require a password before the operator can proceed with 
their chosen action.  Specifically, a password would be required before the user could … 
 
1.  Start a cycle      (Level 1 password required) 
2.  Change a configuration parameter  (Level 2 password required) 
 
The passwords required are pre-determined number and are outlined bvelow.  Once the 
selected password has been entered into the terminal using the numerical keys, the bottom 
right (enter) button should be pressed once. 
 
The Passwords are as follows 
 
Level 1   232 
Level 2  23211 
Level 3  43211 
 
In the case of a level 1 password being entered into the terminal,  if the password has been 
entered correctly the E1012 terminal will respond with the message… 
 
 

 

Figure 5 - Successful level 1 password entry 
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2.2 Operating Page 1 - The Main Page 

 

 
 
F1 - Jump to the Configuration pages 
F2 - Set Cycle to be used 
F3 - Start / Bypass / Restart 
F4 - Abort 
F5 - Siren Mute 
F6 - Next Page 

 
This page continuously  displays the following system information…. 
 
xxxxx - Status Message 
This message line tells the operator all they need to know about the current status of the 
plant.  When the message says "Ready to Start" pressing F3, or the start button on the panel  
will start the next cycle if the cycle is unlocked. 
 
However, if the door of the vessel was open the following would be displayed … 

 

 
 
 
… and button F3 (Start) would be disabled.  No cycle is able to be run until the treatment 
vessel door is closed. 
 
yyyy - Pressure 
Here, the plant displays the pressure in the treatment vessel relative to atmospheric pressure.  
When a vacuum is pulled the reading shows negative.  The units are in Bar.  Typically the 
initial vacuum stage pulls -0.8 Bar of vacuum.   
 
C2 
This reading indicates that the operator has chosen cycle 2.  By selecting F2 at this point the 
operator will be able to change the chosen cycle to be run.  The cycle selection will run from 
C1 to C6 and then back round to C1 again if the F2 button keeps being selected.  Sometimes 
the cycle is identified by ‘E’ or ‘T’ numbers rather than ‘C’numbers. 
 
Where a dual colour plant is being controlled the reference would be ‘C2.G’ or ‘C2.B’ 
depending on whether green or brown storage vessels were being used. 
 
Unlock (or Start) 
To run the plant the operator has to provide a valid password.  Any of the level passwords 
mentioned before will suffice.
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2.2.1 Running a Cycle 

 
Assume that .. 
 
1.  Cycle C2 has been chosen 
2.  There are no outstanding plant faults to deal with. 
3.  The plant has been unlocked 
 
For a new plant the main screen should look like… 
 

 
 
For an upgraded plant the main screen would look like … 
 

 
 
Selecting either the start button on the panel door, or F3 on the terminal will start the cycle 
running.  If the user has yet to enter the password for the first time since switching the panel 
on, a password will be asked for (refer to section 2.1.2 above). 
 
Once running the screen will change to reflect which current stage that is running for the 
plant.  On the example below the Initial Vacuum stage of the cycle is running. 
 
 

 

Figure 6 – Cycle Running  

As the plant is is initial vacuum the pressure should be starting to drop and the value 
displayed top right of the screen should start to go negative.  It will continue until the target 
Vacuum has been achieved.  The units of the pressure display are in Bar. 
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2.2.2 Navigation during a cycle 

 
 
 
F1 - Jump to the Configuration pages 
F2 - Set Cycle to be used - next time 
F3 – BYPASS the current stage 
F4 – ABORT the cycle 
F5 – Mute the Siren (When siren is active) 
F6 - Navigation to the next page 
 
With a cycle running, the operator may skip a stage (where appropriate) or abort the cycle by 
selecting either F3 or F4 respectively.  The operator may select F2 to change the cycle being 
used at any time, however the changes will only come into effect once the current cycle has 
been completed. 
 
When the ABORT button has been selected, if there is fluid detected in the treatment vessel, 
the process jumps directly to ‘Second Transfer’.  Once all fluid is returned back into the 
storage vessel the plant returns to the ‘Ready to Start’  condition unless an inhibit condition is 
displayed. 

 
There are several stages that the cycle traverses when running a charge.  In order of 
occurrence they tend to be … 
 

 

1.  Initial Vacuum
- Pumps switch off when vacuum is achieved
  and kick in again when the vacuum is below a set level

2.  Initial Vacuum Hold
- Pumps switch off when vacuum is achieved

  and kick in again when the vacuum is below a set level
3.  First Transfer 

- Wood is flooded in the main tank.  Vacuum pumps are 

  on continuously
4.  Immersion Hold

- Plant rests for a set time 

4.  Pressure 
- Pressure pump complex is active and the wood soaks

  for  a preset period of time at the set  pressure.
5.  Second Transfer 

- Fluid is pumped back out of the main tank

6.  Final Vacuum
- Pumps switch off when vacuum is achieved and this    
  time they stay off.

7.  Final Vacuum Hold
- Plant rests for a time to dry out the wood

8.  Venting

- Vacuum is dumped to atmosphere
9.  Scavenge

- Run off from the wood is transferred back into the main 
  holding tank (the OSV)

 

Figure 7 -  Stages within a cycle 
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2.3 The Configuration Pages 

 
Selecting F1 at any time takes the operator to the first of four configuration pages.  
Subsequent selection of F1 will move the user through these pages.   
 
In order of appearance the pages are .. 
 
1. Plant Cycles   – User is able to edit cycle parameters 
2. Plant Status   – User is able to check for multiple system faults 
3. Plant Timeouts  – User is able to set plant timing limits  
4. General Options  – Custom plant parameters may be viewed and set 

 
The next four sub sections review these configuration pages. 
 

2.3.1 Plant Cycles 

 

F1 F2 F3 F4 F5 F6

Plant Cycles

               EDIT 

 
 
F1 - next Configuration page 
F5 - Change Cycle parameters 
F2,3,4,6 - Navigation back to Page 1 
 
Selecting EDIT takes you on to a page that allows you to configure all of the parameters for all 
six cycle programs,  C1 through C6.   
 
 

 
 
 
Each program option has a set of parameters associated with it that are displayed in the 
following order.  To view all of the cycle settings for a selected OSV navigate down the page 
with the down arrow on the terminal. 
 

 OSV1 Options(2800) 

 ---------------  

 Initial Vac  --- mm  

 Init Vac Hold -- m 

 Immrsion Time -- m 

 Pressure   ----- mm  

 Pressure Hold -- m 

 Finl Vac Tar --- mm  

 Finl Vac Hold -- m 

 Init Vac Tout -- m 

 Pressure Tout -- m 

 Finl Vac Tout – m 
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 ---------------  

 P2 Options 

 ---------------  

 Initial Vac  --- mm  

 Init Vac Hold -- m 

 Immrsion Time -- m 

 Pressure   ----- mm  

 Pressure Hold -- m 

 Finl Vac Tar --- mm  

 Finl Vac Hold -- m 

 Init Vac Tout -- m 

 Pressure Tout -- m 

 Finl Vac Tout – m 

 ---------------  

 P3 Options 

 ---------------  

 etc. etc 

 

 
The operator scrolls down and across, with the navigation buttons, to the parameter that 
needs to be changed and select the enter button (bottom right of the terminal) to begin and 
end the change once the new figures have been entered. 
 
Changes made to a program will only come into effect when the NEXT cycle is run.   
 
NOTE - To be able to change cycle values the operator needs level 2 password clearance. 
 
NOTE – Pressure values are set in mmHg.  750mmHg = 1 Bar, and so a vacuum of 0.8 bar 
will read 600mm and a pressure of 12 Bar will read 9000mm. 
 
NOTE – When a mechanical relief valve is used to set the pressure for the plant, the target 
pressure must be set to a figure BELOW the normal running pressure of the plant.  If this Is 
not the case, the cycle will time out on pressure build up as it will NEVER be able to record  a 
value higher than what the plant can achieve. 
 
 

2.3.2 Plant Status List Page 

 

 
 
F1 - Next Configuration page 
F5 - View Plant Status 
F2,3,4,6 - Navigation back to Page 1 
 
Having selected F5 the operator is passed on to the following page … 

 

 
 
F2,F3,F4,F5 – Navigation back to the Plant Status Header page 
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Using the vertical cursor navigation keys the operator may scroll up or down the plant status 
list supported by this page.  The normal, non fault indication is ‘No’.  A fault is indicated when 
an item is set to ‘Yes’ .  Most of the fault conditions will be accompanied by the plant Siren 
when they occur.  The full status list may include any or none of the following depending on 
the plant configuration .. 
 
Low Air 
This indicates that the pressure switch by the air regulator is below 4.8Bar.  As the valves 
could fail to switch effectively at pressures below this reading the plant will hold safe until air 
pressure has been restored.  Once the air pressure has been achieved again the operator will 
be able to restart the stage by selecting F3 on the main page. 
 
Motor 1 Trip 
The Vacuum pump has triggered the thermal trip within the panel.  The trip may be reset by 
opening the panel and manually setting the correct contactor.  It would be a good idea at this 
point to have an electrician examine the pump to try and determine the reason for the trip in 
the first place.  

 
Motor 2 Trip 
As Pump 1 but with reference to the main pressure pump. 
 
Motor 3 Trip 
As Pump 1 but with reference to the Empty pump. 
 
Motor 4 Trip 
As Pump 1 but with reference to the Compressor. 
 
Phys. OSV1 HLA 
If the physical High Level alarm in OSV1 has been made, either as a result of too much fluid 
being loaded into the vessel or a fault in the sensor, the event is recorded at this point. 
 
Sware. OSV1 HLA 
If High Level alarm level set elsewhere in the terminal has been exceeded by the fluid in the 
OSV then the system reports this to the E1012 at this point. 
 
Phys. OSV2HLA 
If the physical High Level alarm in OSV2has been made, either as a result of too much fluid 
being loaded into the vessel or a fault in the sensor, the event is recorded at this point. 
 
Sware. OSV2HLA 
If High Level alarm level set elsewhere in the terminal has been exceeded by the fluid in the 
OSV then the system reports this to the E1012 at this point. 
 

2.3.3 Editing Timeouts 

 

 
 

F1 - Next Configuration page 
F5 - Edit Timeouts 
F2,3,4,6 - Navigation back to Page 1 
 
Having selected F5 the operator is passed on to the following page … 
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F2,F3,F4,F5 – Navigation back to the Timeouts header page 
 
Using the vertical cursor navigation keys the operator may scroll up or down the list to 
determine and/or change the settings allocated to the following cycle timeouts.  The full list 
may include any or none of the following depending on the plant configuration.  For brevity on 
screen the word Tout is used to refer to the Timeout condition. 
 
OSV FilI Timeout  
The amount of time (in minutes) allowed for the Operating Storage Vessel (OSV) to be filled 
from the bulk storage vessel (BSV). 
 
First Transfer Timeout (1st Txfr Tout)  
The amount of time (In minutes) allowed for the Treatment vessel to be filled from the OSV 
before an alarm is sounded and the cycle paused. 
 
Second  Transfer Timeout  (2nd Txfr Tout)  
The amount of time (in minutes) allowed for the fluid in the treatment vessel to be transferred 
back to the OSV before an alarm is sounded and the cycle paused. 
 
Scavenge Timeout (Scavenge Tout)  
The amount of time (in minutes) allowed for the fluid in the treatment vessel to be scavenged 
back into the OSV after final vacuum stage has occurred before an alarm is sounded and the 
cycle paused. 
 
 

2.3.4 Editing General Options 

 

 
 

F1 - Next Configuration page 
F5 - Edit general Options 
F2,3,4,6 - Navigation back to Page 1 
 
Having selected F5 the operator is passed on to the general options editing … 

 

 
 

F2,F3,F4,F5 – Navigation back to the general Options header page 
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BIG NOTE  
With a level 2 password the operator may terminate a running charge at any time by selecting 
F5 when the general options editing page has been selected. 

  
Using the vertical cursor navigation keys the operator may scroll up or down the list to 
determine and/or change the settings allocated to the following general options.  The full list 
may include any or none of the following depending on the plant configuration .. 

OSV1 and 2 Ref (Litres) 
At the moment that the fluid is transferred into the treatment vessel from the OSV the fluid 
level at the start of the process is recorded here.  This figure is used to determine how much 
fluid has been used by the process at the end of the charge. 
 
LV3 Check 

The amount of fluid that resides within the treatment Vessel (TV) below which the physical 
Level 3 (LV3) sensor reading will be acknowledged. 

 
Scav D Delay (secs) 
The number of seconds delay that the ‘A’ valve stays open for after the level 3 sensor records 
no fluid within the treatment vessel on a non timed vessel empty. 
 
LV3 Holdoff (s) 
The number of seconds delay that the system has when registering that LV3 has been made 
during the recovery period 
 
LV3 Scavwait (mins) 
The number of minutes that the plant waits for before it determines that recovery has 
completed. In a timed recovery system this value is the number of minutes that the system 
will wait before it assumes that the vessel is empty. 
 
DSCAV Timer (mins) 
When a dual colour system changes over from brown to green the pipe work has to be 
cleared of brown fluid to minimise contamination in the plant.  This parameter sets a value for 
the time period that the deep scavenge empty phase operates for. 
 
Siren Clear 
Where a siren may be automatically disabled, this parameter determines how long the siren 
may remain active for before it is automatically shut down.  The siren may be active to 
indicate a fault or just that the cycle has finished (see below).   
 
Cycle End Siren 
The operator can set this option to trigger the siren at the end of the cycle.  When set the 
siren will announce that the cycle has finished.   
 
PsensorATM (mmHg) 
An engineering parameter that reflects the prevailing value of atmospheric pressure. Normally 
the system sets this parameter automatically whenever the door is opened.  However in some 
systems this value is set manually.  

 
Purge Time (mins) 
The amount of time at the end of the charge that the vacuum pump runs to aid in clearing the 
treatment vessel of fumes from the treatment fluid being used. 
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3 General Plant Notes 
 

1. Whenever the treatment plant is NOT being used for any length of time, the door should be kept 

shut.  

 

2. In the event of a perceived plant problem the Emergency Stop button should be pressed.  This will 

remove all drives to all parts of the plant.  Once the power has been reset (using the POWER 

RESET button on the front panel) and or the Emergency stop button has been released  the operator 

may then chose to RESTART the plant from where it left off or ABORT the cycle completely. 

 

3. In the event of a dosing system the operator should check IBC concentrate levels daily to ensure that 

none of the IBC’s are empty. 
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4 Troubleshooting Guide 
 
 

The plant stage has 
jumped from Initial 
vacuum and missed the 
initial fill of the vessel.  
There is no first transfer 
of fluid. 

Explanation - Level 2 is a key sensor for the plant.  If it is not operating 
correctly the plant believes that the treatment vessel is full when it isn’t.  
In this circumstance the first transfer section of the cycle will be skipped 
and no fluid will be passed into the treatment vessel. 
Possible Reasons  

1. Level 2 is made prematurely, is faulty, or requires cleaning.  
Fix – Clean and replace the sensor when the doors are next 
open on the plant.  If the problem persists Contact a TSL or 
CBR engineer. 

 

Initial Vac Tout 
The Initial Vacuum has 
not been achieved in 
the time allowed. 
 

Possible Reasons  
1. The door seal is not seated correctly and air is bypassing the 

seal. 
Fix - Abort the cycle, open the door and make good the seal.  
Restart the cycle. 
 

2. Sensor reading incorrectly 
Fix - Ensure that the treatment vessel pressure sensor 
monitoring point is not blocked in any way.   
 

3. The Vacuum pump may have tripped. 
Fix - Switch off the panel, reset all visibly tripped pumps.  
Restart the panel  
 
Note – if the pump trips more than twice in one day call out 
an  engineer to attend to the problem. 
 

Low Air 
 
 
 
 
 
 
 
 
 
 

Possible Reasons   
1. The Compressor has it’s own built in starter switch and the 

switch is not turned on. 
Fix - Switch on the compressor, at the compressor and wait 
for the air pressure to build up to above 6 bar before 
commencing to treat.  
 

2. The air regulator on the side of the air panel has been adjusted 
to too low a value.    
Fix – Lift the top knob on the regulator and adjust the 
setting to a value of 7 bar.  Depress the knob so that it may 
not be inadvertently changed in the future.  
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Storage tank reading 
not moving when the 
tank is supposed to be 
filling or emptying 
 

Possible Reasons  
1. The Storage Vessel gate valves have not been opened yet. 

Fix - Open the  gate valves. 
 
2. The pressure sensors on the tanks normally have a ball valve 

associated with them that is closed when the transmitter is being 
changed.  This valve may have been inadvertently closed 
overnight when the storage tank gate valve was closed. 
Fix - Open the ball valves and the tank readings should then 
read true. 
 

1st Txfer Tout 
The first transfer of fluid 
in to the treatment 
vessel has taken too 
long and the plant has 
timed out. 
 

Possible Reasons  
1. The Storage Tank gate valve is closed. 

Fix - Make sure that the Storage Tank gate valve is open 
allowing fluid to leave and enter the tank, and restart the 
stage. 
 

2. A large amount of fluid is being transferred into the Treatment 
Vessel as the charge being treated is a small one. 
Fix - Restart the stage to fill the TV.   

 
3. Insufficient fluid in the Storage vessel.   

Fix - Treat a larger volume of wood next time or dose the 
storage tank to a higher operating level.  
 

2nd Txfer Tout 
The second transfer of 
fluid in to the treatment 
vessel has taken too 
long and the plant has 
timed out. 
 

Possible Reasons  
1. A large amount of fluid is being transferred back from the 

Treatment Vessel, as the charge being treated is a small one. 
Fix -  Restart the stage to empty the Treatment Vessel..   

 
2. Wood or plastic has blocked the fluid drain hole within the 

treatment vessel. 
Fix - Restart the stage to empty the TV.  Once the charge 
has completed ensure that the drain point within the 
treatment vessel is free from all obstructions.  
 

Scavenge Tout 
The final fluid recovery 
section of the cycle (the 
scavenge) has taken 
too long to perform.  
The stage has timed 
out. 
 

Possible Reasons  
1. Foam or turbulence in the pipe work  

Fix – Extend the Scavenge time so that the foam has time to 
dissipate, or apply anti foam to the next charge. 
 

2. A large charge has been run and there is a lot of run off 
Fix – restart the scavenge cycle.  It will probably clear 
second time around.  If not contact a TSL or CBR engineer. 
 

3. The filter basket at the input of the scavenge pump (if applicable) 
is blocked with wood.   
Fix – Check and empty the filter basket if required.  Restart 
the scavenge stage.  It will probably clear second time 
around.  If not contact a TSL or CBR engineer. 
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5 Maintenance and operations chart  
 
The treatment plant has been designed with low maintenance in mind.  Below are detailed the few 
maintenance checks that should be followed.  This is by no means a definitive list.  Items may be 
added to this list by the plant operator if after running the plant for period of time other plant 
maintenance becomes necessary.  
 
 
 
Between Charges  Check that the door seal is not damaged, remove any build up of 

sawdust from the door seal area. 
 
 

 
Daily Maintenance Check that the valve operating air pressure is between 5 and 7 bar. 

 
Check all external transmitter ball valves are open. 
 
Check and be aware of any active high level alarms. 
 

 
Monthly Maintenance  Carefully inspect the door seal check for cracks and splits.  Replace the 

section or the whole seal where necessary. 
 

 
Quarterly Maintenance  Check any filters or Y strainers for build up of rubbish or sawdust.  Adjust 

the frequency of these checks on a case by case basis. 
 

 

 

 

 

 

 

 

  

 

  

 


