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1 Operator panels
1-1. Operator panel – HMI – displays
Check that the following main display groups are present on the HMI:
· Overview displays


· Telegram handling


· Manual operation


· Production


· Alarms


· Process


· Maintenance


· DUGA


Check that the following sub-displays are present:
· Sequence display


· Alarm log


· Assembly status


· Sensor layout


· Layout of interfaces to external equipment

· Telegram handling


· Sub-function


· Spindle test 


Check that no settings or calibration values can be changed from the HMI
(Settings that do not normally need to be done by an operator)
1-2. Display of operating mode (Auto, Manual, Step, etc)   (Functional description item 1.2.2.2)
· Switch between operating modes and check that the correct display appears on the HMI
1-3. Pushbuttons and permanent indications

 (Functional description item 1.2.2)

Check buttons as described in the document “Functional Description – Assembly Equipments”
Press “Control voltage on”.
· While the Equipment starts, “control voltage on” should flash


· When the Equipment has started, “control voltage on” must give a steady light

Press “Home position”.
· While the Equipment is moving to the home position, the lamp should flash

· When the Equipment is in the home position, the lamp should give a steady light
Choose “auto mode” with the button
· Auto start should flash
· Check that the HMI shows “Auto”


Choose manual mode with the button
· Auto start goes out
· Check that the HMI shows “Man”
Choose stepping with the button
· Auto start flashes
Provoke an alarm.
· Reset alarm flashes
· Beacon flashes red
Try to acknowledge the alarm (without correcting the cause of the fault)
· “Reset alarm” shows a steady light
· The beacon shows a steady red light
Correct the fault and acknowledge the alarm
· “Reset alarm” goes out
Press “Lamp test”
· Check that the holding function works
· Check that all lamps on the Equipment light up
2 Safety functions
2-1. Emergency stop 

 (Functional description item 2.1)
Press all emergency stop buttons that belong to the cell (one at a time)
Check:
· That the power to outputs is cut off in hardware
· That the cell has been vented
· That the hydraulics have been depressurised
· That electromechanical motions have been disabled in hardware 
· That feedback through power contactors is working
· That the “Reset Alarm” pushbutton flashes red
· That emergency stop is displayed on the HMI, as well as which emergency stop button has been pressed
· That any gripped parts are not dropped
Reset emergency stop.
· The “Auto Start” lamp flashes
· Check that no motions are operating
· The Equipment is ready for production
2-2. Safety stop      (Functional description item 2.2)
 Request access 
Check: 

· That the Equipment stops after the current motion
· That “Access request” flashes during the motion
· That “Access request” gives a steady light when the cycle has stopped
· Euchner locks show red and green lights
Open all doors in the cell (one at a time)
Check that:
· That the power to outputs is cut off in hardware
· That the cell has been vented
· That the hydraulics have been depressurised
· That all electromechanical motions have been disabled in hardware
· That feedback through power contactors is working
· There is a message stating that “Gate xx is open”
· Euchner locks show a red light
Close safety gates
Reset protections
· Check that no motions are operating
· The “Auto Start” lamp flashes
· The Equipment is ready for production
· Euchner locks show a green light
2-3. Operation with access device
Open the gate closest to the robot control panel

Check that:
· The robot can be operated manually with access device

· The grippers can open and close
3 General functions 
(Functional description item 3.1- 3.1.4.3)

3-1. Operating and sub-operating modes from the operator panel
3-1.1 Manual mode with interlocking




(Functional description item 3.1.4.2)
Choose manual mode with the button
Choose manual operation display on the HMI
Check:
· Structure of manual operation display
· Indications of the manual operation functions
· That the home positions of motions are grouped on the same page in the manual display
· Ability to switch between symbolic and absolute names of motions
· That external equipment, e.g. grippers, power screwdrivers, cam be operated manually from the panel
Manually operate all motions to their end position
Check: 

· Indication that the position has been reached
· Indication that the output is being controlled
· Indication that a key is being pressed
Attempt to operate an interlocked motion
Check:
· That the motion cannot be operated
· Information appears about absent conditions for operating the motion (diagnostics)
· That the motion is not operated
3-1.2 Manual mode without interlocking
Choose manual operation display on the HMI
Choose manual mode with the button
Choose “without interlocking” (enter a code)
Check:
· That the motion can be operated
· That the HMI shows clearly that there is no interlocking
Choose Auto mode with the button.
Check: 

· That “Without interlocking” is deselected
3-1.3 Step-by-step operation

(Functional description item 3.1.3)

Choose “Step” with the button
Step through the automatic cycle by pressing “Auto start” for each step
Check:
· That the stepping function is flank triggered (the button must  be released for a new step to be run)
· The Equipment stops when a motion that has been started is completed
· That “Auto start” flashes
· That  the HMI shows that step mode has been activated
3-1.4 Cycle stop


Press “cycle stop”
Check:
· That “cycle stop” flashes during the current cycle 
· That the Equipment stops when the cycle is complete
· That the “Auto Start” button flashes when a cycle is complete
· That the part stays in the Equipment
3-1.5 Continuous automatic cycle


(Functional description item 3.1.5)

Choose Auto mode
Press Auto start
·  If the Equipment is waiting for a part, the blue beacon must be lit
·  If not, only the green lamp must be lit
3-2. Home position functions


(Functional description items 3.2)
3-2.1 To home position in manual mode 
Choose manual mode with the button
Operate a few motions from their home position, e.g. clamping
Press “home position”

·  All motions must go to their home position
·  If the “to home position” button is released, motions must stop
·  The lamp in the “to home position” button flashes during motions and gives a steady light when the home position has been reached  
3-2.2 To home position in Auto mode 
Choose Auto mode with the button
Press “Auto start”
Press “Auto stop” during the first Equipment motion
· The Equipment stops immediately
Press “To home position”
·  The Equipment goes to the home position
· “To home position” flashes during motions
· “To home position” gives a steady light at the home position
· “Auto start” flashes
Resume the automatic cycle
Press “Auto start”
Press “Auto stop” during the second Equipment motion
·  The Equipment stops immediately
Press “To home position”
The Equipment goes to the home position.
· “To home position” flashes during motions
· “To home position” gives a steady light at the home position
· “Auto start” flashes

Repeat the above procedure through the entire automatic cycle
3-2.3 To home position with robot jogged from the programmed track
Choose Auto mode with the button
Press “Auto start”
Press “Auto stop”
Jog the robot off the track
Press “To home position”
Check:
· That a message appears
· That the robot does not go to the home position
3-2.4 To home position with motor on the way into/out of the Equipment
Choose Auto mode with the button
Press “Auto start”
Press “Auto stop” when the motor is on the way to stepping into/out of the Equipment
Press “To home position”
Press “Auto start”
Check:
· That the Equipment resumes the auto cycle and the motor steps in and out



3-3. Restart functions 
(Functional description items 3.3)
3-3.1 Restart after power outage
Choose “Auto” with the button
Press “Auto start”
Open the main switch to the Equipment
Close the main switch to the Equipment
Press “Control voltage on”
Press “Reset protection”
Press “To home position”
 Press “Auto start”
· The automatic cycle is resumed
Repeat the above procedure several times during the automatic cycle




!!! Hazardous test check with the Equipment supplier whether it is possible to perform the test !!!
3-3.2 Restart after emergency stop
Choose “Auto” with the button
Press “Auto start”
Press emergency stop during the automatic cycle
Reset emergency stop
Press “To home position”
Press “Auto start”
· The automatic cycle is resumed
Repeat the above procedure several times during the automatic cycle


!!! Hazardous test check with the Equipment supplier whether it is possible to perform the test !!!
3-3.3 Restart after safety stop 
Choose “Auto mode” with the button
Press “Auto start”
Try to open gates
·  It should not be possible to open the gates. They should be locked

Press “Auto stop” to stop the cycle
Open gate
Check:
· that no motions are operating
· that no parts are dropped
Reset protections
· that no motions are operating
· that no parts are dropped
Choose Auto mode 

Press “Auto start”
· The automatic cycle is resumed
Repeat the above procedure several times during the automatic cycle
3-3.4 Restart in the middle of the automatic cycle 
Choose “Auto mode” with the button
Press “Auto start”
Press “Auto stop” during a motion
· The Equipment stops immediately
Press “Auto start” to resume the automatic cycle
· The Equipment continues the automatic cycle from where it was stopped
Repeat the above procedure several times during the automatic cycle
3-4. Production stop
(Functional description items 3.4)


3-4.1 Cycle stop
 Choose “Auto mode” with the button
Press “Auto start”
Press “Cycle stop” during the automatic cycle
· The “Cycle stop” lamp flashes while the automatic cycle is running
· When the cycle is complete, the lamp gives a steady light
· “Auto start” flashes when the cycle has stopped
3-4.2 Immediate stop
Choose “Auto” with the button
Press “Auto start”
Press “Auto stop”
 - The Equipment stops immediately
Press “To home position”.
The Equipment goes to the home position
· “Auto start” flashes
Press “Auto start”
· The Equipment resumes the auto cycle
3-4.3 Deactivating an entire function
Check and determine which functions can be de-activated
Deactivate these functions one at a time
· The Equipment must operate as usual without the deactivated function
· The deactivated function is displayed on the HMI
3-4.4 Deactivating a sub-function 
 

Check which sub-functions can be deactivated
Deactivate these sub-functions one at a time
· The Equipment must operate as usual without the deactivated sub-function
· The deactivated sub-function is displayed on the HMI
4 Special functions 
4-1. Vernier scales 

(Functional description items 4.5)
Operate the Equipment to the home position
Check:
·  On the Vernier scales that the position of the scale is the same as the home position


4-2. Setting values for the Equipment
Clear the PLC
Re-load the PLC program
Start the Equipment
Check: 

· That all the Equipment settings have been preserved
· That the Equipment works as it did before the program was reloaded
4-3. Probes
· Check that the measured values and tolerances are displayed on the HMI
 Block the probe so that it cannot reach the object to be measured
Check: 
· That an alarm is given
Block the probe to prevent it returning to the zero position.
Check: 
· That an alarm is given
For absolute measurement: 
Operate the probe so that it is at zero before the measuring sequence starts
Check:
· That an alarm is given
5 Alarm functions 
(Functional description item 5)

A complete alarm text for OP must contain: 
The bit which sets the alarm, the part of the plant and the device (sensor) which caused the alarm, as well as the type of fault, e.g.:
 ” DB10.DBX1.0:track: fixing cylinder 1, sensor fault B210“ 

Check that:
· A complete alarm text is obtained (DUGA), especially sequence alarms programmed in Graf7
5-1. Fuses and motor protectors switches
Trip fuses and motor protector switches
· Check alarms on the HMI 
· The alarm must include a component designation
5-1.1 Part-detecting sensors 

Activate a part-detecting sensor when it should not be activated
Check:
· That an alarm occurs
· Check sensor during entire transport 

· That the automatic cycle drops
5-1.2 Paired alarms for sensors


Activate the end positions of a cylinder at the same time 
Choose “Auto” with the button


Press “Auto start”
· Check alarms
· That the automatic cycle drops
5-2. Pressure sensors for air


Disconnect the main air pressure sensor

Press “Control voltage on”
· Check alarms
Disconnect the pressure sensor for block fixing
· Check alarms
Press “Auto start”
· Check alarms
5-3. Timeout alarm 
Disconnect a sensor for any motion, e.g. clamping, robot gripper, etc.
Press “Auto start”
· When the motion has reached its end position, the Equipment must stop and generate an alarm
· Check alarms on the HMI
· A red lamp flashes on the beacon
5-4. Bus system
5-4.1 Node fault
Disconnect the power supply to different bus nodes
Check:
·  That an alarm occurs 

·  For bus faults on the diagnosis side
Connect power to the bus node
Check:
· That the alarm does not self-heal
5-4.2 Fault codes from equipment connected to the bus
Attempt to provoke a fault code from equipment on the bus, such as a power screwdriver, a servo, SEW motors, robot, etc.
Check: 

· Fault codes form the component is included in the alarm text on the HMI
5-5. Warnings
5-5.1 Low material level
Check:
- That a low level message arrives (flashing yellow light)
- That an alarm arrives when the magazine is empty
5-5.2 Other warnings
Identify any other warnings in the Equipment
Test them
· There must be a message on the HMI
· The beacon must flash yellow
6 Interface to “external” equipment
6-1. Robot
Set the button on the robot cabinet to Manual
Press “Control voltage on”
Choose Auto with the button (Equipment)
Press “Auto start”
Check:
· That a message appears, stating that the robot is not ready to operate
6-1.1 Interface layout
Check:
· That there is a watchdog function
· That there is a handshake function
· Visible on the HMI
6-2. Communication
6-2.1 Telegram test 
Press Telegram test on the communication display on the HMI
Check: 

· That a response is received on contact with the master computer system
6-2.2 Network fault
Disconnect a network cable from the PLC
Check:
· That PCOM alarms are separated
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