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Half-Day Introduction to Programming
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CScape Overview
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Here are the general elements in your CScape Programming Environment.  Each of the toolbars will be looked at in further detail next.
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	The File button allows the user to…

· Start a new project

· Open an existing project

· Close the current project

· Save the current project

· Save the current project to a new location or with a new filename.

· Import a “*.plc” program.

· Export the binary form of the program.

· Export a version of the program to a flash card that can be used to load the program to an OCS in the field.

· Organize a project.

· Edit “Summary Info”.

· Print the ladder or other project information.

· Update the firmware in your OCS
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	The Program button allows the user to…

· Configure the CsCAN Network for linking multiple OCS Controllers.

· View, Edit, and Remove tagnames.

· View memory usage.

· Edit or check downloaded setpoints

· Check the code for errors.

· Upload the program currently in the OCS.

· Download the current program to the OCS.

· Verify that the OCS has the most up-to-date version of the program.

· Setup rules for downloading to the OCS.

	[image: image7.png]5 start

Inbox - Mcrosof...
4 MSN Messenger
[ untitled - Notepad
2§ Document - M...

Cscape - [untite...

11/6/2006

%

i Fle Edt Vew Insert Format Tools Table Window Help

QEHRSIR TE BIl9-c-8A0R
44 Buleted, Symbol (s v Times New Roman v 12

M=

Cscape - [untitled?] =X
[%) Fle Edt Program [[ESIGN Debug Tooks Screens Vew Window Hep 5 x

- x

‘B(E(||&s(e3| | Vo Confgure..

L

Bl=w <

1

-2z u[E

ﬁ Fle Edit Program Controler Debug Tools Screens View Window Help

untitled1]
[0 eot Progam Controker Debug Toos Scr

New cuen
Open... o
b cose
save cutes
Save s.
Import

Export Program
Export To Removable Meda

Project Ate)
‘Summary Info.
prt. cuivp
¢ prtprevew
print Setup.

o1 Frmuare Update Ward

1.53m boadminder works 10-19-2006.5p
o] 2LoadMinder_Drew_Revo_c.csp

3 LoadMinder_Drew_Rev9_b.csp

4 LoadMinder_Drew_Revo_b.csp

Ext

The “File” button allows the user to...

Start a new project

Open an existing project

Close the current project

Save the current project

Save the current project to a new
location or with a new filename.
Import a “* ple” program.

Export the binary form of the program.
Export a version of the program to a
flash card that can be used to load the
program to an OCS in the field.
Organize a project.

Edit “Summary Info”.

Print the ladder or other project
information.

Update the firmware in your OCS

[untitled2]
Rt Controler
& Network Confy...
[

[ voNames...

Element Usage...
Setpoints

Error Check.

Upload
Download
Very

Download Options.

The “Program” button allows the user to...

Configure the CsCAN Network for
linking multiple OCS Controllers.
View, Edit, and Remove tagnames.
View memory usage.

Edit or check downloaded setpoints
Check the code for errors.

Upload the program currently in the
0OCs.

Download the current program to the
0OCs.

Verify that the OCS has the most up-to-
date version of the program.

Setup rules for downloading to the
0OCs.

Drawr s [Asostapess N\ N JOM A MR S-2-A-==sad

Page 3 Sec 1 33 At8a1"

30 Col5

Engish (U.Ss. OF

[k oll] == |

Set Target Network I
Set Network Baud Rate.

Set Local Network ID...

Data Watch...
Statu:
Diagnostics...
View/Set Clock
Cear Memory...

Idee/Stop
Run/Monitor

Bl % N2 || A HH{ 3 mefowr

Bitwise Operations

o] 8 [s0n]nor| 2| 24 [ D) ©

User: NONE

HES000CS210-CSCAN (Model 2)

Unknown [Local: no port Target:1(?)




	The Controller button allows the user to…

· Set the OCS type to be programmed and setup the SmartStack and/or Network I/O.

· Designate the OCS on the network to program.

· Designate the Baud Rate of the CsCAN Network

· Set the Network ID of the attached OCS

· Watch Variables and I/O live.

· Check the Controller Status and Diagnostic Information

· Set the PLC Real Time Clock.
· Clear the PLCs Memory

· Change the Run State of the Controller.
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	The Debug button allows the user to…

· Put CsCape in LIVE mode to monitor variable changes in the Ladder Diagram

· Change information about Discrete Variable Forcing.
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	The Screens button allows the user to…

· Modify the screens or windows displayable.

· Create or Change Text Lookup Tables.
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	The View button allows the user to…

· Do a variety of programming environment manipulation.

· Setup what toolbars are displayed on the screen simultaneously.


         1  2   3    4    5     6    7   8      9   10  11 12  13   14  15 16  17    18                  19
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	1. New Project

2. Open Project

3. Save Project

4. Print

5. Modify Project Information

6. Cut

7. Copy

8. Paste

9. Download

10. Upload

11. Run Mode

12. Idle Mode

13. Stop Mode

14. Error Check

15. Find

16. Watch Windows

17. Debug/Monitor Mode

18. Help Picker

19. Basic Ladder Elements
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Getting Started
The following tasks need completed to get started with OCS Programming.

1. Attach your OCS to the serial port of the computer.

2. Open CScape.

3. Verify that the correct serial port is being used.

a. Click Tools>Options then select the Communications Port tab.

b. The default baud rate and timeout is usually adequate.
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4. Configure the correct OCS and I/O
a. Click Controller>I/O Configure.

b. Click Auto Config System

i. If the OCS is not attached, you’ll need to use the Config buttons to the right.

c. Click OK
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5. Verify Online Status
This can be done by looking at the status bar in the lower right hand corner and verifying that it does not have any ?’s.
Guided Lab Exercise
Building HVAC System

We are developing a building HVAC controller.  We don't want just anyone monkeying with the controls so it requires a password to edit the temperature setpoint.  Here are the perameters given to us by management.

1) The system needs to keep the air in the building within .1 degrees of the setpoint.

2) The system must choose between heating and air conditioning as necessary.

3) The system runs the fan whenever heat or cool is required.
4) The system needs to have and off/on switch for the system.

5) Administrators need to be able to change the temperature setpoint, but they must enter the password 1234 before they can have access to that screen.  Make sure the password is cleared after the administrator changes the setpoint to ensure security.
Use the following Function Keys as momentary inputs:

	F1
	On Switch

	F2
	Off Switch


Use the following outputs:

	Q1
	Fan Output

	Q2
	Heat

	Q3
	Cool


Screen Building

Lets begin by building some screens.  We will build the three (3) screens we need in this order.

1. Home Screen

2. Login Screen

3. Setpoint Change Screen

The managers didn’t specify, but we imagine they’ll want the current temperature, the setpoint temperature, and the system status displayed on the home screen.  It’d probably be a good idea to put the “Login” button here also.

1. Start by click Screens>View/Edit Screens on the Standard Toolbar.
a. This will bring up the View/Edit Graphics Pages Tool.

2. Click the Numerical Data Button: [image: image15.png]| View / Edit Graphic Pages
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3. Click in the upper left hand quadrant.

This will put a placeholder for numerical data on your screen.

4. Click and drag on the node in the center of the right hand side to make this element fill two squares.
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5. Double click on the element to begin editing.

6. Fill out your form as follows…

7. Under Legend >>> put the word “Setpoint”.
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8. Click OK
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9. Insert another Numerical Data element just below the first and make it the same size.  This one will be called simply “Temp”.  You should make this one editable with valid values between 0 and 999 so that we can change the “actual temperature” for testing.
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10. For the “System Status” we’re going to use a text table lookup element. So click the Text Table Data icon: [image: image21.png]Edt Groupng Screens Config language View Toos Hep
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11. Then click in the lower right hand quadrant.

12. Make this element two boxes wide also.
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13. The Legend should read “Status:”
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) in the upper right hand corner, and make it two boxes wide.

a. Make this button switch to Screen Number 2.

b. The legend should read “Logon” and be perfectly centered.

c. Get rid of the Icon.
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16. We are now finished with this screen, so you can press the right arrow button ([image: image26.png]Edit Grouping Screens Config Language View TIook Help
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) to proceed to screen two.

Make screen two (2) look like this…

(the password should be in register %r300)
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Make screen three (3) look like this…
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Min: 0°F  Max: 100°F

This concludes the screen creation necessary for this lab.  We can now move on to creating the ladder logic that will make all of this work.

Ladder Logic Programming
We need F1 to act as an On/Off switch.
1. First add a normally open contact and a normally open coil.
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2. Assign the contact the memory address %K1 and the coil the memory address %M11.  The output tag should be “SystemOn”.
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3. At this point we will download the application to the OCS.

4. Go into Debug mode.

5. Press the F1 Key and you will see the coil energize.

a. Notice that when you release the F1 key, the coil also releases.

6. Exit debug mode and add another normally open contact in parallel with F1_KEY.

7. Also add a normally closed contact in series after the paralleled contacts.
8. The NO contact needs to have the address of %M1 to lock in the on button.

9. The NC contact needs to have the address of %K2 to cancel the locked situation.
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11. Download your project and enter DEBUG mode to ensure proper operation.

We have now completed the task of creating off and on switches.  Next we must write the code that determines if heat or cool is needed.
Create a rung of ladder that compares the actual temperature to the setpoint temperature.  If the actual temperature is less than the setpoint energize the heat output.  We only need to do this comparison if the system is on.

In that same line, put a move element that moves 3 into Status if we’re cooling and 2 into Status if we’re heating.  This will ensure that the text table lookup element on our home screen works correctly for these two states.
Create a rung of ladder that does the same thing, except determines if A/C is needed.
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We cannot place a “Fan” coil on the line with the heat and cool coils because we will get a warning indicating that we have used the same coil twice in the same ladder diagram.  Instead we will create another line of ladder that says: “If heat or cool then turn on the fan”.
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We need to ensure that the text table lookup works correctly when the system is not heating or cooling.  For this we will create two additional lines of ladder logic.  The first needs to move a 1 into the Status register if the system is on but we are not heating or cooling.  The second needs to move a 0 into the Status register if the system is off.
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At this point, it would be a good idea to test whatever code we can.  We will download the program to our controller and enter Debug mode.  We can then ensure that the status indicator on the OCS Home screen shows the correct information for “On” and “Off”.

For the password protection, we can simply use a compare element that moves the user to the setpoint screen if the password is correct.  This line of code will only be executed if we are already on Screen 2.

Once we leave Screen 2, regardless of whether or not the administrator has entered the correct password, we should reset the password to 0.

And finally, if the user sits on Screen 3 for more than 30 seconds, we assured our boss that we would log the user off.  For this you will use the Timer element.
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At this point all that is left is to test the system.  If everything works, that’s great!  If not, work together to debug the issues.

There are always additional features that would be nice to add if possible.  Here are some ideas…

· The fan should probably run for 30 seconds after heating or cooling to clear the modified air from the ducts into the room.

· It would be nice if the administrators could change their password in case someone sees that shouldn’t have.

· It might be nice if users could press the button next to Setpoint to enter the logon screen instead of having to have a special button for that.  It might be even somewhat hidden so that people didn’t know it was there to mess with it!

· It might be nice if there was a resetable run timer to track periodic maintenance.
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A separate IEC programming platform is available from Horner.  This program can be launched using this button.





Using the “drop down box” or “up and down scroll arrows” the user can change which ladder elements are available for use at that time.
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