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Welcome to the MSR57 Hands-On Lab

Welcome to the MSR57 Hands-On Lab series! This session provides you with an opportunity to
explore the functionality of the new speed monitoring safety relay module.

What You Will Accomplish In This Lab
In this lab, we will introduce you to the MSR57 speed monitoring safety relay. In this lab you will;

download configuration files

configure the MSR57 though DriveExplorer or the HIM

follow the steps an actual user would follow to use the MSR57
learn about the diagnostic capabilities of the MSR57.

As you complete the exercises in this hands-on session, you will:

Have a good understanding of the numerous features within the MSR57.
Know how to configure the MSR57.
Who Should Complete This Lab

This hands-on lab is intended for individuals who:

Need to solve safety applications where the application must be running at a slow speed for
programming or setup.

For this Hands-On lab, we have provided you with the following materials that will allow you to
complete the labs in this workbook.

Hardware
MSR57 Demo Case
Software
DriveExplorer
Drivers for communication equipment
Product Configuration Files
Drive configuration file — located in c:\Lab files\Safe Off\
MSRS57 configuration files — located in c:\Lab Files\Safe Off\

Throughout this workbook, we have used the following conventions to help guide you through the
lab materials.

This style or symbol: Indicates:
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Words shown in bold italics
(e.g., DriveExplorer or OK)

Any item or button that you must click on, or a menu name
from which you must choose an option or command. This will
be an actual name of an item that you see on your screen or
in an example.

Words shown in bold italics,
enclosed in single quotes
(e.g., 'Controllerl "

An item that you must type in the specified field. This is
information that you must supply based on your application
(e.g., a variable).

Note: When you type the text in the field, remember that you
do not need to type the quotes; simply type the words that
are contained within them (e.g., Controllerl).

The text that appears inside of this gray box is supplemental
information regarding the lab materials, but not information
that is required reading in order for you to complete the lab
exercises. The text that follows this symbol may provide you
with helpful hints that can make it easier for you to use this
product. Most often, authors use this “Tip Text” style for
important information they want their students to see.

Note: If the mouse button is not specified in the text, you should click on the left mouse button.
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Before you begin, review the equipment in the MSR57 Demo Case.

TLS3-GD2 Motor
Guardlocking Interlock 845T Encoder (Hazard)
PowerFlex 70 i
. ) Drive
Drive with Safe-Off COI\rgtrol
Panel

MSR57 _
Control Starring the
Panel Enabling MSR57
i i USB
GripSwitch
HIM Pl Connection

Human Interface Module
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Programming (i.e., Configuring) the MSR57

The MSR57 can be programmed with DriveExplorer connected to a personal computer with an
“Anaconda”.

Anaconda

Open DriveExplorer

Click Explore , Connect and then Serial Point-to-Point . The MSR57 will automatically respond as
Node 1. When completed, the following window should appear.

Rev D Lab L13 Safe Speed Control - MSR57 Lab Manual - Test 9-15-09
10/22/2009 Page 7 of 45



Configuration.Setup Guide

Click on Parameters in the Navigation pane to reveal the groups of parameters.

«—T Click here

> Groups of Parameters

Click on Security to reveal the security parameters.

The first column, labeled S shows an asterisk, as the values are updated. An R in this column
indicates that the value is Read only. The second column lists the parameter number, followed by
the parameters name and finally its value.
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While Operating Mode is set to ‘Run’, the configuration of the MSR57 cannot be changed. When
the Operating Mode is ‘Program’, the PWR/Fault and Config Lock LED on the front of the MSR57

are flashing.

Blinking = Configuration is not locked

/
'\

Blinking = Program Mode

Double click on Operating Mode to reveal the following window. Use the down arrow to highlight
Program, Run or Config Fault. Select Program . Click OK (You can also click Apply and then OK.).
While in program mode, the MSR57 outputs are off and you are allowed to change the
configuration. The operating mode must be changed to Run to execute the safety functions.

The following steps are only to familiarize you with the parameters. There are no changes that
need to be made.
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Click on the General group

Click on Feedback group.

Click on Stop group.

Click on Limited Speed group.
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Double click on Door Control group.

Double click on Max Speed group.

Double click on Faults Control group.

All faults are read only — they cannot be changed.

Double click on Fault Status. The following two windows explain the long string of zeros and ones,
e.g., 0000 0000 0001 0001 0000 0000 0100 0001.

These screens may be different on your system. These are read only — you cannot check the
boxes.
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Click on Bit Selection (upper) . In this case, we also show a Lock monitor Fault.

1" # $%&

Programs are stored in the PowerFlex nonvolatile memory to make this lab easy to do. There
should be no need to program the PF70 for the lab.

Just in case...if the PowerFlex drive has never been programmed or you think someone has
changed some of the parameters, connect the Anaconda DPI connection to the drive.

DPI connection for configuring
the PowerFlex drive

In Drive Explorer, click Explore > Connect > Serial Point-To-Point . After connection is made,
click Actions > Download Saved File. Click Yes to change the setup values. Select the file c:\
Lab Files\Safe Off\ PowerFlex_70_Config_File_for MS R57_Demo and click Open. Click OK to
select the Active Set.

The drive is now configured for the lab.
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Safe Stop 0 occurs when power is immediately removed from the motor. As a result, the motor
coasts to a stop. Depending on the motor load, the coast could a be short duration or a long
duration. In the demo, the encoder is the load and the motor is not very strong, so the motor stops
quite quickly when power is removed.

Safe Stop 0 is accomplished by a combination of two parameters: the safety mode parameter (#21)
set to Safe Stop and the safe stop type parameter (#45) set to Torque Off

With Safe Max Speed configured, the MSR57 will turn off its safety outputs when the speed of the
motor exceeds its preprogrammed limit. In this case, the MSR57 executes a Safe Off style
stopping function — immediate removal of power to the motor, which allows the motor to coast to a
stop.

1. Setthe MSR57 operating mode (parameter 6) to program.
2. In DriveExplorer, click Actions > Download Saved File . Click Yes to overwrite setup values.

Select c:\Lab Files\Safe Ofi MSR57 _Lab 1_Safe Stop 0 Safe Max_Speed.csf and click
Open.

The MSR57 will automatically be updated with the new configuration.
3. Set the MSR57 operating mode (parameter 6) to run.
4. Initialize the demo case switch settings according to the table below:

Demo Case Switch Settings

MSR57 Control PowerFlex Control Fault Indicators
Safe Off Pressed Start/Stop Stop MSR57 Fault Off
Reset Released Accel Rate High SLS Off
Safe Limited :
Speed Run Decel Rate High Lock Off
Fwd/Rev Fwd Run Off
Door Unlocked é?{p P Motor Speed 5

* After configuration download, Lamp is off. Upon repeat of lab instructions, lamp will turn on
after 10 seconds.

MSR57 LEDs
PWR/Fault Green Stop Red Stand Still Green
Config Lock Blinking Limited Speed Off Safe Speed Off

Door Off
Motion Power Off

5. Release the Safe Off.
The MSR57 Stop LED turns from red to green.

6. Press the Reset Button.
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The Motion Power LED on the MSR57 turns green, and the STS LED on the drive changes from
blinking orange to blinking green — the drive is ready to run.

7. Rotate the Motor Start/Stop switch to Start.
The motor begins to turn. The motor speed is approximately 900 to 1000 RPM.

8. You can now adjust the motor speed (do not exceed 8), accel and decal rates and motor
direction. Rotate these buttons to demonstrate that you can control the motor.

9. Press the Safe Off button and wait 10 seconds.

The motor comes to an abrupt stop. Although this is a coast-to-stop, the friction from the
encoder causes the motor to stop abruptly. The Motion Power LED on the MSR57 turns off and
the Stop LED turns red. After 10 seconds, the Door Unlock light comes on and the door can be
opened. The 10 second delay is due to parameter 47.

10. Release the Safe Off and press Reset.

11. Rotate the Start button to Stop and then Start
The motor starts.

12. Rotate the motor speed pot to 8.

Monitor the motor speed in one of four ways: 1) in DriveExplorer, look at parameter 33 in the
Feedback group; 2) in DriveExplorer, the main display on the PC (click on “0 — MSR57”), 3) the
PowerFlex drive display has been configured to show RPM in the 2™ line or 4) on the HIM. The
RPM of the motor should be around 1600 RPM.

13. On the DriveExplorer, click on 0 — MSR57.
Observe the RPM.

14. On the DriveExplorer, double click on Parameters > Feedback .
Observe the RPM in the Fbk 1 Speed.

15. Remove the DPI programming cable and connect the HIM to the MSR57

Remove the existing PC connection from

the DPI port and insert the HIM connection.

The HIM automatically boots up (select English) and shows the motor RPM.
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16. Slowly rotate the pot to 9 and observe the RPM.

The motor will shut off and come to an abrupt halt when the RPM reaches 1700.

17. Turn the Motor Speed pot to 7.

The configuration of the MSR57 is controlled by its parameters. You change a parameter and
you change the configuration! The parameters of the MSR57 can be changed by a personal
computer or by a HIM. This is the same HIM used by the PowerFlex 70 family - it uses DPI,
which is different from DCI, which is used by the PowerFlex 40. In the following step, you are
going to change some of the parameters of the MSR57 using the HIM

18. Use the HIM to program the MSR57 for Zero Speed Check.

19.

20.

21.

22.

23.

24.

Step 1: Press Esc to clear to clear the fault.
Step 2: On the Him press and release ALT.
This activates the HIM keyboard.
Step 3: Press the Param # button. You may have to press the Alt key again to get the yellow
options.
This tells the Him that you wan to change one of the parameters.
Step 4: Press 6 then Enter (¢). Press Enter one more time.
Now you are about to change the value of the parameter.
Step 5: Press 0 then Enter.
You changed the operating mode value form Run to Program mode.
Step 6: Press 45 then Enter. Press Enter one more time.
You are about to change the value of parameter 45.
Step 7: Press the down arrow until the display shows “Torque Off". Press Enter

You changed the configuration to Safe Off and check for a stopped motor. If the motor is
stopped, then immediately unlock the door

Step 8: Press 6 then Enter. Press Enter one more time.
You have selected the operating mode parameter.

Step 9: Press 1 then Enter. The MSR57 is now in run mode.
You changed the operating mode to Run.

Step 10:  Press Esc.

Cycle the Safe Stop button

This clears the fault status
Press the reset button.

Turn the Stop/Start to Stop and then Start
The motor should turn at about 1400RPM.

Press the Safe Off.

The door will immediately unlock after the motor stops. Notice that the operator does not have
to wait 10 seconds.

Replace the programming cable to the MSR57. On Drive Explorer, click Explore > Connect >
Serial Point-to-Point to re-establish connection to the MSR57.

This is the end of Lab 1.
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Safe Stop 1 uses a braking function to stop the motor as quickly as possible and then removes
power from the motor. This allows braking action to stop the process as compared to a Safe Stop
0, which is a coast to stop.

Safe Stop 1 is accomplished by a combination of two parameters: the safety mode parameter (#21)
set to Safe Stop and the safe stop type parameter (#45) set to Safe Stop 1. Parameters 50
(deceleration reference speed) and 51 (Stop deceleration tolerance) must also be specified,

1. In DriveExplorer, set the MSR57 operating mode (parameter 6) to program.

2. Click Actions > Download Saved File . Click Yes to overwrite setup values.
Select c:\Lab Files\Safe Ofi MSR57_Lab 2_Safe_Stop_1.csf and click Open.

The MSR57 will automatically be updated with the new configuration.
3. Set the MSR57 operating mode (parameter 6) to run.

4. Initialize the demo case switch settings according to the table below:

Demo Case Switch Settings

MSR57 Control PowerFlex Control Fault Indicators
Safe Off Pressed Start/Stop Stop MSR57 Fault Off
Reset Released Accel Rate High SLS Off
gafe Limited Run Decel Rate High Lock Off
peed
Fwd/Rev Fwd Run Off
Door Unlocked Lamp Off Motor Speed 9
MSR57 LEDs

PWR/Fault Green Stop Red Stand Still Green
Config Lock Blinking Limited Speed Off Safe Speed Off
Door Off
Motion Power  Off

5. Release the Safe Off.
The Stop LED on the MSR57 changes from red to green.

6. Press the Reset Button.
The Motion Power LED on the MSR57 turns green, and the PowerFlex becomes enabled (STS
light is now blinking green). The door is locked.

7. Start the motor (rotate the Start/Stop button to Start).
The motor should be running at 1800RPM.
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8.

10.

11.

Press the Safe Off.

In about 15 seconds, the motor comes to a complete stop. Notice that the Stop LED on the
MSRS57 turns back to red immediately but the motor continues to run. This is because we have
the Stop Monitoring Delay parameter (#46) set for 10 seconds. After 10 seconds, the motor
decelerates and takes about 5 seconds to stop. When the motor has stopped, the door
becomes unlocked and the Standstill LED turns green..

Release the Safe Off, press the Reset and restart the motor.
Set the Decel rate low.

Hit the Safe Off.

After 10 seconds, the motor begins to decelerate. The MSR57 goes into a fault mode because
the Deceleration rate, programmed in the Drive was too slow.

The MSR57 can be programmed to check that the motor stops in an expected amount of time.
This is accomplished by the Max Stop Time parameter (#47), which is set to 10 seconds. Since
the deceleration rate took too long, the MSR57 turned off its safety outputs and went to a fault
state.

The Wizard, covered in Lab 8, shows the timing diagram. The application violated the
Maximum Stopping Time of 10 seconds.

12. Release the Safe Off, press the reset and restart the motor.

13. Set the Decel rate to High.

14. Press the Run Fault switch (its light should turn ON).
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15.

16.

17.

18.

19.

20.

21.

22.

This switch introduces a short circuit fault from the PowerFlex 70 Start signal to 24V. Therefore
a Stop signal from the MSR57 will be ignored.

Press the Safe Off button.

The motor continues to run at full speed for 10 seconds. The motor should then begin to
decelerate and should take about 5 seconds to reach standstill.

You should be able to notice that the motor runs at full speed for about 17 seconds and then a
safety stop is executed with the MSR57 going into a fault mode.

On the Drive Explorer, click on the Faults parameter group.

Double click on the 1:0.67 Fault Status line.

The fault shows that the MSR57 experienced a Decel Fault. It expected the motor to
decelerate, but the motor kept running at full speed due to the Run Fault button.

Click Close.
Rotate or press the Run Fault button to remove the fault (its light turns off).
Release the Safe Stop button.

Press the Reset button.
The Motor Power LED turns on. The MSR57 is ready to run.

This is the end of Lab 2.
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Safe limited speed is a feature that monitors the speed of the motor. When the speed is lower than
a predetermined safe level, access to the hazard area is allowed. We will start with basics and add
features.

Safe limited speed is accomplished by a combination of four parameters: 1) the safety mode
parameter (#21) set to Lim Speed, 2) Parameter (#52) Lim Speed Input set to 2NC, 3) parameter
(#53) Lim Speed Delay set to 3s and 4) Parameter (#55) Lim Speed set to 650 (RPM) .

1. Setthe MSR57 operating mode (parameter 6) to program.

2. Click Actions > Download Saved File . Click Yes to overwrite setup values. Select: c:\Lab
Files\Safe Ofi MSR57_Lab_3_Safe_Limited_Speed.csf and click Open.

3. Set the MSR57 operating mode (parameter 6) to run.

4. |Initialize the demo case switch settings according to the table below:

Demo Case Switch Settings

MSR57 Control PowerFlex Control Fault Indicators
Safe Off Pressed Start/Stop Stop MSR57 Fault Off
Reset Released Accel Rate High SLS Off
Safe Limited :
Speed Run Decel Rate High Lock Off
Fwd/Rev Fwd Run Off
Door Unlocked Lamp Off Motor Speed 5
MSR57 LEDs
PWR/Fault Green Stop Red Stand Still Green
Config Lock Blinking Limited Speed Green Safe Speed Off
Door Off
Motion Power  Off

5. Release the Safe Off.
The Stop LED on the MSR57 turns green.

6. Press the Reset Button.

The Motion Power LEDs turn green. The PowerFlex becomes enabled (STS light is now
blinking green). The door is locked.

7. Start the motor (rotate the Start/Stop button to Start).

The motor should be running. The PowerFlex display should show around 30Hz.

8. Turn the Safe Limited Speed button to Lim.
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10.

11.

Within 3 seconds, the speed should drop to a slow speed with the PowerFlex display showing
10Hz (this is the programmed limited speed — it is programmed in the PowerFlex 70). Verify the
following: 1) the Safe Speed LED on the MSR57 is green, the Limited Speed LED on the
MSR57 is blinking, 3) the Door Unlocked light is on, and 4) the SLS Status light turns on when
the safe speed is achieved.

Open the door.

The Door LED on the MSR57 has not changed. Since door monitoring was not selected, the
DOOR LED remains off. The motor continues to run at 10Hz, which is established as a safe
speed by the risk assessment.

With the door open, set the Safe Limited Speed switch to Run and press the reset button.
Notice that the motor speeds up and exceeds the safe speed. This is because we have not
selected door monitoring.

Close the door.

The motor continues to run and the door is locked.

Let's now add door monitoring (DM) and lock monitoring.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

In DriveExplorer, set the MSR57 operating mode (parameter 6) to program.
Notice that the motor stops as soon as Program mode is selected.

Click on General. Double click on Safety Mode . In the Safety Mode window, use the pull down
menu selection to highlight Lim Speed DM and click OK.

Click on Door control . Double click on DM Input. Inthe DM Input window, use the pull down
menu to change the selection from Not Used to 2NC (two normally closed contacts) and click
OK.

Double click on Lock Mon Enable . In the Lock Mon Enable window, select Enable and click
OK.

Double click on Lock Mon Input . In the Lock Mon Input window, select 2NC and click OK.

Set the MSR57 operating mode (parameter 6) to run.
Notice now that the Door LED on the MSR57 is Green.

Press Reset and start the motor.
The motor should be running about 30Hz since we were in the Run mode before the
programming steps.

Set the Safe Limited Speed switch to Lim.

When the door Unlocked LED turns on, open the door.

Verify that the Door LED on the MSR57 turns red (i.e. door is open)

Fault Detection: What should happen if the machine is accidentally switched back to run mode
while the door is still open?

Go back to run mode, by rotating the Safe Limited Speed switch to Run.
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22.

23.

24,

25.

26.

27.

28.

29.

As soon as the switch is rotated, the MSR57 turns off its safety outputs. The motor turns off and
the MSR57 is in a fault state.
Close the door. Cycle the Safe Off. Press the reset button, and start the motor.

The motor is running at approximately 30 Hz.
Rotate the Safe Limited Speed switch to Lim.

When the SLS Status light comes on, open the door.

Fault Detection: What should happen if a wiring fault, network command or component fault
instructs the drive to accelerate (i.e. go to run mode) while the door is still open?

Rotate or press (depending on the demo case revision) the SLS Fault switch so its light comes
on.

Watch carefully as the motor starts to accelerate. Verify that the MSR57 turns the motor off.

Press or rotate the SLS Fault switch back to the off position. Close the door. Rotate the Safe
Limited Speed switch to Run, cycle the Safe Off button and press the reset button.

Cycling the Safe Off button is required to clear the fault.

Start the motor, and slowly rotate the motor speed pot to max.

The PWR/Fault LED on the MSR57 is blinking red, as the Safe Max Speed, programmed in the
MSR57, has been exceeded. The Motion Power LED on the MSR57 turns off. The MSR57
Fault light is on. The motor has turned off and the PowerFlex drive shows a Not Enabled
message. The door becomes unlocked.

Notice that we have a number of safety features configured at the same time: safe limited
speed, door monitoring, and safe maximum speed.

Turn the Motor Speed potto 5. Cycle the Safe Off, press the Reset button to clear the fault and
start the motor.

Rotate or press (depending on the revision of the demo case) the Lock Fault button (its light
turns on).

The MSR57 goes into a fault mode immediately. When this lock fault (an open circuit) occurs,
the door can be opened at anytime. Since the MSR57 monitors the locking status, it detects the
fault and shuts down the motor.
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30. On the Drive Explorer, click on Faults. Double click on 1:0.67 Fault Status . Click on Bit
Selection (Upper) tab.

Notice that we have a Lock Monitor Fault.

31. Turn the lock fault off.
32. Cycle the Safe Off button and press the Reset button to clear the fault.
25. Notice on the Drive Explorer, that the Lock Mon Flt is cleared. Click Close to close this window.

33. Press the Safe Off to end this lab.
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The enabling GripSwitch is generally used in conjunction with the safe limited speed and door
monitoring features. Access to the hazard is only allowed when the machine is operating at a safe
speed while the operator is holding the GripSwitch in the middle position.

The GripSwitch is added by setting the Enable SW Input parameter (#54) to an appropriate value
that describes its signals. The GripSwitch uses two normally closed contacts so the parameter is
set to 2NC for this lab. The door monitoring and safe limited speed parameters are the same as
those set at the end of Lab 3.

1. In DriveExplorer, set the MSR57 operating mode (parameter 6) to program.

2. Click Actions > Download Saved File . Click Yes to overwrite setup values. Select: c:\Lab
Files\Safe Offi MSR57_Lab_4 Enabling_GripSwitch.csf and click Open.

3. Set the MSR57 operating mode (parameter 6) to run.

4. Initialize the demo case switch settings according to the table below:

Demo Case Switch Settings

MSR57 Control PowerFlex Control Fault Indicators
Safe Off Pressed Start/Stop Stop MSR57 Fault Off
Reset Released Accel Rate High SLS Off
Safe Limited Run Decel Rate High Lock Off
Speed
Fwd/Rev Fwd Run Off
Door Unlocked Lamp Off Motor Speed 5
MSR57 LEDs
PWR/Fault Green Stop Red Stand Still Green
Config Lock Blinking Limited Speed Green Safe Speed Off
Door Green
Motion Power  Off

5. Release the Safe Off.
The Stop LED on the MSR57 turns green.

6. Press the Reset Button.

On the MSR57, the Motion Power LEDs turn green, and the PowerFlex becomes enabled (STS
light is now blinking green).

7. Start the motor (rotate the Start/Stop button to Start).
The motor should be running. The PowerFlex display should show around 30Hz.

8. Turn the Safe Limited Speed button to Lim.
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The Limited Speed LED on the MSR57 turns from green to blinking green to show that limited
speed has been requested. Within 3 seconds, the speed should drop to a slow speed with the
PowerFlex display showing 10Hz (this is the programmed limited speed). The Safe Speed LED
on the MSR57 turns green. The Door Unlocked light remains off. The SLS Status light turns on
when the safe speed is achieved.

9. Hold the GripSwitch in the mid position.

The door unlocks and the Door Unlock light turns on.

10. Let go of the Enabling Switch.

The door remains unlocked. If you open the door, a fault will occur. Do not open the door!

11. Hold the GripSwitch in the mid position. Rotate the Start/Stop Switch to Stop.

No changes. The motor keeps turning. The Stop command is overridden by the GripSwitch.

12. While holding the GripSwitch in the middle position, open the door.
The Door LED on the MSR57 turns red. You can open and close the door as many times as
you want as long as the GripSwitch is held in the middle position.

13. With the door open, release the GripSwitch
The motor stops. The Motion Power LED on the MSR57 turns off. The PWR/Fault LED is
blinking red and the MSR57 Fault light is on..

14. Hold the GripSwitch in the middle position and press the button on top of the GripSwitch.
The motor restarts and runs at the programmed safe limited speed of 10Hz (300RPM).

Holding the GripSwitch in the middle position continuously during safe limited speed mode may
become overly cumbersome for a long period of time. If the operator let’s go, the operator
simply re-grabs the GripSwitch and then presses the button on top of the Enabling GripSwitch to
reset the MSR57. This two-step process allows for safe restart of the motor without having to
go back to the control panel to restart the machine.

Under normal operating conditions, the operator will proceed with the following steps to return
the machine to the full running state.

15. While holding the GripSwitch, close the door.
The door LED turns green.

16. While holding the GripSwitch, rotate the Safe Limited Speed switch to Run.
The Limited Speed LED on the MSR57 turns from blinking to solid GREEN. The motor
continues to run at 10Hz.

17. While holding the GripSwitch, rotate the Stop/Start switch to Start.

18. While holding the GripSwitch, press the reset button.

The motor speed increases to 30Hz. The door is locked, and the Safe Speed LED on the
MSR57 turns off.

19. Release the Enabling Switch.

No changes. The motor keeps turning.
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There are numerous baby steps required to execute and explain all the things that are taking
place in this procedure. But the process can be done quite quickly. You may want to repeat
this section of the lab until you can do the process in about 10 seconds.

In the next steps, we will demonstrate a Safe Limited Speed fault.

20.

21.

22.

23.

24.

25.

26.

27.

Set the Safe Limited Speed switch to Lim.
The motor is running at 10Hz (300 RPM).

Set the Motor Speed pot between 2 and 3.

The safe speed limit parameter (#55) in the MSR57 is set 650 RPM. A motor speed setting of 2
to 3 will generate a speed of around 400 to 500 RPM, which is just under the 650 RPM, and the
machine will continue to run when we introduce a fault.

Rotate or press (depending on the demo case revision) the SLS Fault switch clockwise (it lights
up).
The motor should still be running.

Watch the motor speed on the drive and slowly turn the Motor Speed pot to increase the speed.
The MSR57 turns the motor off when the 650 RPM limit is reached.
On the MSR57, the PWR/Fault and the Safe Speed LEDs are blinking red.

The door is unlocked for troubleshooting, if necessary.
Turn off the SLS Fault (its light goes off). Rotate the SLS Switch to Run.
Cycle the Safe Off and press the reset button. Rotate the Start/Stop switch to Stop.

Turn the Speed to 5 and rotate the Start/Stop switch to Start.
The motor will rotate at about 1000 RPM

Press the Safe Off to end this portion of the lab.
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In this lab, we demonstrate the Safe Direction feature. With an encoder as the motion sensor, the
MSR57 can tell which direction the motor is running.

Safe direction is set by two parameters in the Feedback group. The direction monitoring parameter
(#42) must be set to negative or positive. In this lab, we select Neg Always. The direction
tolerance (#42) must be set to a number of degrees of rotation of the encoder. In this lab, we set
the value to 3600.

This lab also uses Door Monitoring.

1. Setthe MSR57 operating mode (parameter 6) to program.
2. Click Actions > Download Saved File . Click Yes to overwrite setup values. Select: c:\Lab
Files\Safe Off MSR57_Lab_5 Safe_ Direction.csf and click Open.
The MSR57 will automatically be updated with the new configuration.
3. Set the MSR57 operating mode (parameter 6) to run.
4. Initialize the demo case switch settings according to the table below:
Demo Case Switch Settings
MSR57 Control PowerFlex Control Fault Indicators
Safe Off Pressed Start/Stop Stop MSR57 Fault Off
Reset Released Accel Rate High SLS Off
Safe Limited :
Speed Run Decel Rate High Lock Off
Fwd/Rev Rev Run Off
Door Unlocked Lamp off Motor Speed 5
MSR57 LEDs
PWR/Fault Green Stop Red Stand Still Green
Config Lock Blinking Limited Speed Off Safe Speed Off
Door Green
Motion Power  Off
5. Release the Safe Off.
The Stop LED on the MSR57 turns green.
6. Press the Reset Button.
On the MSR57, the Motion Power LEDs turn green. The STS LED on the drive changes from
blinking orange to blinking green — the drive is ready to run.
7. Start the motor (rotate the Start/Stop button to Start).
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The motor should be running. The Stand Still LED on the MSR57 turns off. The PowerFlex
display should show around -30Hz (please note the negative value on Hz display).

8. Switch the motor from Rev to Fwd.

The motor slows down. It reverses direction for a short while and then the MSR57 goes to a
fault state. The PWR/Fault LED on the MSR57 is blinking red. The Motion Power LED on the
MSRS57 turns off. The MSR57 Fault light is on. The door unlocked light turns on.

The reason why the motor turns in the Fwd direction for so long is because the Direction
Tolerance parameter (#43) is set to 3600 degrees (10 revolutions of the encoder).

9. Cycle the Safe Off button and press the Reset button to clear the fault. Rotate the Motor
Direction button to Rev.

The Motor Power LED on the MSR57 turns green and the motor returns to the -30Hz speed.

10. Press the Safe Off
The motor stops.

11. Open the door.

12. Release the Safe Off and press the Reset button.

Since the MSR57 is configured for Door Monitoring, the MSR57 cannot be reset while the door
is open. The MSR57 Fault light turns on

13. Close the door.

14. Using DriveExplorer, make the following changes to add the limited speed feature. This will
allow the motor to turn in both directions in Run mode but only allow the reverse direction in
limited speed mode.

Group # Name Old Value New Value
Security 6 Operating Mode Run Program
General 21 | Safety Mode Safe Stop DM Lim Speed DM
Feedback 42 | Direction Mon Neg Always Neg in SLS
Limited Speed 52 | Lim Speed Input Not Used 2NC
Limited Speed 53 | LimSpd Mon Delay | 0.0 5.0
Limited Speed 55 | Safe Speed Limit 0.0 650
Security 6 Operating Mode Program Run
Note: If you have trouble, you can download file MSR57_Lab_5A_Safe_Direction_LimSpd

15. Cycle the Safe Off button, press the reset and restart the motor.

The motor should be running at -30Hz.

16. Rotate the Motor Direction switch to Fwd.

The motor should be running in the forward direction at 30Hz, because we are only checking for
direction in Safe Limited Speed mode.

17. Rotate the Motor Direction switch to Rev.
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18.

19.

20.

21.

22.

The motor should be running at -30Hz.

Rotate the Safe Limited Speed switch to Lim.

The motor should be running at -10Hz. The door unlocked light turns ON and SLS Status turns
on.

Open the door.

The motor continues to run at the safe speed of -10Hz.

Rotate the Motor Direction switch to Fwd.

The motor shuts off, and the MSR57 goes to a fault state because the Safe Direction was
violated.

Rotate the Motor Direction switch to Rev. Close the door. Rotate the SLS switch to Run. Cycle
the Safe Off to clear the fault. Press the reset button. Restart the motor.

The motor restarts and is running around -30Hz.

Press the Safe Off to end the lab.
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In this lab, we demonstrate the Safe Acceleration feature. With an encoder as the motion sensor,
the MSR57 can tell the acceleration of the motor.

Safe acceleration is set by three parameters. In the General group, set the Over Speed Response
(maximum reaction time from an overspeed event to the initiation of a stop command) parameter
(#42) to a numeric value. In the Max Speed group, enable the Max Acceleration parameter (#64)
and set the Safe Acceleration Limit to a numeric value. In this lab, the values are
OverSpdResponse = 420ms and Safe Accel Limit = 4.

The drive is programmed for low and high acceleration rates. This is calculated by knowing the
Maximum Speed Parameter (#82), which is set for 60Hz (1800 rpm) and the Accel time parameters,
which are set for 25s (#140) and 5s (#141).

The high acceleration rate is: 1800 rpm / 60 s/m / 5s = 6 1/s®

The low acceleration rate is: 1800 rpm / 60 s/m / 25s = 1.2 r/s?

Therefore, the safe acceleration limit is set for 4 (between 1.2 and 6) to demonstrate this feature.

1. Setthe MSR57 operating mode (parameter 6) to program.

2. Click Actions > Download Saved File . Click Yes to overwrite setup values. Select: c:\Lab
Files\Safe Ofi MSR57_Lab_6_Safe_Acceleration.csf and click Open.

The MSR57 will automatically be updated with the new configuration.
3. Set the MSR57 operating mode (parameter 6) to run.

4. Initialize the demo case switch settings according to the table below:

Demo Case Switch Settings

MSR57 Control PowerFlex Control Fault Indicators
Safe Off Pressed Start/Stop Stop MSR57 Fault Off
Reset Released Accel Rate Low SLS Off
Safe Limited Run Decel Rate High Lock Off
Speed
Fwd/Rev Rev Run Off
Door Unlocked Lamp off Motor Speed 7
MSR57 LEDs
PWR/Fault Green Stop Red Stand Still Green
Config Lock Blinking Limited Speed Off Safe Speed Off
Door Green
Motion Power  Off

5. Release the Safe Off.
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The Stop LED on the MSR57 turns green.

6. Press the Reset Button.

On the MSR57, the Motion Power LEDs turn green. The STS LED on the drive changes from
blinking orange to blinking green — the drive is ready to run.

7. Start the motor (rotate the Start/Stop button to Start).
The motor accelerates slowly until it reaches about -45Hz (1360 rpm).

Now, we will repeat this step, but turn on the high acceleration rate.
8. Press the safe off button.
9. Release the safe-off button and press the reset.

10. Start the motor. After it begins to rotate, turn the Acceleration Rate to High.
The motor begins to accelerate. In a short while, theMSR57 turns off and goes to a fault state.

11. Press and release the safe off button. Press the reset button.
The MSR57 is ready to run.
This ends Lab 6.
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In this lab, we demonstrate the Safe Limited Speed Status Only feature. The purpose of this
feature is to allow another safety logic device to control the motor and the MSR57 provides safety
rated outputs that reflect the status of the motor speed.

Note: The word “status” usually connotes non-safety signals. In this case, the status is a safety
rated signal. The word status is used because the MSR57 is reporting the status to another logic
device that will generate a stop control command, when necessary.

Safe limited speed - status only is set by 5 parameters. In the General group, set the Safety Mode
parameter (#21) to “Lim Spd Stat”. In the Limited Speed group, set the Limited Speed Input
parameter (#52) to the appropriate type of contact arrangement (2NC in this lab), the Limited Speed
Monitoring Delay parameter (#53) to a numeric value (10s in this lab), the Safe Speed Limit
parameter (#55) to a numeric value (650 rpm) and the Speed Hysteresis parameter (#56) to a
numeric value (90%).

1. Setthe MSR57 operating mode (parameter 6) to program.

2. Click Actions > Download Saved File . Click Yes to overwrite setup values. Select: c:\Lab
Files\Safe Ofi MSR57_Lab_7_LimSpd_Status_Only.csf and click Open.

The MSR57 will automatically be updated with the new configuration.
3. Set the MSR57 operating mode (parameter 6) to run.

4. Initialize the demo case switch settings according to the table below:

Demo Case Switch Settings

MSR57 Control PowerFlex Control Fault Indicators
Safe Off Pressed Start/Stop Stop MSR57 Fault Off
Reset Released Accel Rate Low SLS Off
Safe Limited Run Decel Rate High Lock Off
Speed
Fwd/Rev Rev Run Off
Door Unlocked Lamp off Motor Speed 7
MSR57 LEDs
PWR/Fault Green Stop Red Stand Still Green
Config Lock Blinking Limited Speed Green Safe Speed Off
Door Off
Motion Power  Off

5. Release the Safe Off.
The Stop LED on the MSR57 turns green.

6. Press the Reset Button.

Rev D Lab L13 Safe Speed Control - MSR57 Lab Manual - Test 9-15-09
10/22/2009 Page 31 of 45



Configuration.Setup Guide

12.

10.

11.

12.

13.

14,

On the MSR57, the Motion Power LEDs turn green. The STS LED on the drive changes from
blinking orange to blinking green — the drive is ready to run.

Start the motor (rotate the Start/Stop button to Start).

The motor accelerates slowly until it reaches about -45Hz (1360 rpm).

Turn the Safe Limited Speed switch to LIM.
The Limited Speed LED on the MSR57 changes from solid green to blinking green.
After a short while the Safe Speed LED on the MSR57 and the SLS status light turn on.

Press or rotate (depending on revision of the demo) the SLS Fault switch.

The SLS fault light turns on and allows us to control the motor. The motor begins to speed up.
When the speed is over 650 rpm, the Safe Speed LED turns off.

Rotate the Motor Speed pot to “2".

The motor slows down. When the speed drops below 650rpm, the Safe Speed LED on the
MSR57 turns ON.

This turns on the SLS output terminals 68 and 78, which would be connected to a secondary
safety logic device. The secondary safety logic device would then open the guardlocking
interlock, because a safe operating speed was achieved.

Rotate the Motor Speed back and forth and observe the Safe Speed LED on the MSR57 turning
on and off as it crosses the 650 rpm threshold.

Turn the SLS fault switch off.
Rotate the Safe Limited Speed switch to run.

Press the reset button.
The SLS Status light turns off.

Press the Safe Off button.
The motor stops.
This ends Lab 7.
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In this lab, we demonstrate the Setup Wizard, which is a computer program that guides the user
through a series of questions to configure the MSR57. After answering the questions, the user can
download the configuration to an MSR57.

The wizard is an integral part of the latest release of DriveExplorer and DriveTools. The wizard can
also be downloaded from Rockwell’s Distributor Intranet site.

The wizard shows or hides features as needed depending on the selections made by the user. In
this lab, the selections shown are intended to show as many features of the wizard as possible.
The reader is encouraged to change the options on a particular window to see the effect. Before
moving on to the next window, make the selections as shown. After completion of the lab, the
reader can skip around to the various windows, change settings and observe the interactions
between the windows.

The computer must be connected to an MSR57 in order to use the wizard.
1. Use the Anaconda to connect the MSR57 to the computer (if not already connected).

2. Click on the DriveExplorer icon on your computer desktop. Click Explore > Connect > Serial
Point-to-Point .

3. Click the Wizard symbol.
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4. Click on the MSR57 Safety Relay Startup Wizard . Click Select.

5. The first window (out of 13) appears. In the left navigation pane, you can jump to specific areas
of the wizard, when desired, by clicking on the topic. Or you can click the next button in the
lower right corner to step through the windows. Click Next.
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6. The 2™ window (out of 13) appears. In the title bar of the window, you can keep track on the
windows. Move your mouse over the various options. As you “mouse over” the options, text
appears to describe the option. After a short delay, a white box appears. This box contains the
parameter number and its title. In the window below, the mouse is over the Safe Limited Speed
Monitoring selection. This is parameter 21 — Safety Mode.

Select Single Device and Safe Limited Speed Monitoring , Door Monitoring and Enabling
Switch Monitoring

The large number in the middle of the box is the selection for the Safety Mode. In this example,
the safety mode selection is “6”. Click Next.
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7. Reset Setting — Only one text description is available. Read the description. Select Manual
Monitored and Always . Click Next.

8. Encoder settings. At least one encoder is required. If a second encoder is used, the user
simply checks the Enable box and Encoder 2 settings appear. One encoder polarity should be
normal (spins in the same direction as the motor) and the other reversed (spins in reverse
direction of the motor). Click Next.
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9. Feedback Discrepancy Checking — If only one encoder is used, this window is blank.

When two encoders are used, we must allow for some discrepancy between the signals. The
discrepancy window requires three additional settings. Click Next.

10. Safe Stop — This window selects the safe stop options. Click through the four safe stop types
and observe how the timing diagrams change. Notice that you turn on (or off) the pulse testing
for the Safe Stop and Motor Power outputs. Click Next.
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11. Safe Limited Speed — As the information on the window indicates, no setting as necessary as
safe limited speed was not selected as the safety mode (in Window 2).

If safe limited speed option had been selected, the following window would appear. Enter a
value in the Monitoring Delay field and observe the change to the diagram. Click Next.
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12. Speed and Acceleration — Enable the maximum speed and acceleration features and enter
values in each field. Click Next.

13. Safe Direction Monitoring — Enable the Safe Direction Monitoring. Select when to use it and
how much tolerance. Click Next.
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14. Lock Monitoring — If Lock Monitoring were used, check the enable box and select the type of
input. Again, if you mouse over a selection and wait, the parameter number appears. Click
Next.

15. Enabling Switch — Use of the enabling switch is specified on window 2. If used, then the type of
connection is selected on this window. Click Next.
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16. Door Monitoring — The use of door monitoring is specified on window 2. If used, then the type of
input, output, and pulse testing must be specified in this window. Click Next.

17. Pending Changes — This window shows the changes that will be made when the Apply button is
clicked. Your window may be different from the one shown below.

Don't even think about entering a password. Click Apply .
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18. Operating Mode Change — The configuration in the MSR57 can only be changed when the unit
is in program mode. This action turns off the outputs. The wizard allows the user to change the
mode from Run to Program. Click Yes.

19. Operating Mode Change — Click Yes to go back to run mode.

20. Pending Changes. In this case, we received a Fault Code P39 (P27). Now you can go back to
the previous windows and mouse over the fields to identify the parameter numbers. In this

case, the P39 error is caused by the P27 error. This is because we configured two encoders
but have only one connected.

21. Go to the Feedback Mode and Encoder Configuration window (#4) and disable the 2" encoder.
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23. Return to the Pending Changes window (#13). Notice that parameters 39and 27 are among the
changes. Click Apply .

24. Click Yes to the ‘switch to program’ warning.

25. Click Yes to the *switch to run mode’ warning.
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22. Notice that no more faults exist and the Cancel button has changed to Close. Click Close.

The window closes. This ends Lab 8.
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