Building Power Grid Models – Simple EMS/SCADA 
Energy management systems and Supervisory control and data acquisition systems (EMS/SCADA) use Graphic User Interfaces (GUI) to allow interaction of power operators with power plants, switching fields, substations, and power lines.

This GUI creates a custom EMS/SCADA for users to modify for their power grid.
Users can change the image file to a power grid they wish to build.

They can then create power plants and power lines of their area.
Power lines

Power grids can be represented by edges (lines) connected in networks.

Power lines can be added or removed from the model just as power operators do.
Power plants

Each power type is color coded (Coal – orange, Hydro+Wind – green, Nuclear – purple).

Power plants can produce different levels of power.

Temp/Solar radiation scale

The temperature/net solar radiation scale has a sliding control that allows the user to simulate the season. The season would determine the demand on the grid for power.

Small orange balls shrink or grow depending on demand on the grid.
June and July usually has the largest demand due to air conditioning (balls are big).
Spring and fall have smallest demand on grid (balls are small).
Winter has medium demand due to home heating (balls are medium).

Software used to create model:

http://www.processing.org/download/
Processing tutorials:
http://processing.org/learning/index.html
Files used in model:

State/City Map – (JPEG file)
The State/City map is a ALOV map (public domain).

http://www.alov.org/sample/usa.html
Find the area of interest and save as a JPEG file.

1. Snapshot with PrintScrn key and edit in MS Paint software

2. Save as JPEG file. (us_sw_map.jpg)

3. Save file in processing Sketch folder

4. Change processing code

Example - files[0]="us_sw_map.jpg"
Processing File: (C/Java Code – PDE file)

“grid_sw_us0.pde”
Test data file: (sample file for data input output)

test.txt

Data directory: (Font Files)
CourierNew-12.vlw
Building power grids by hand – Manual Method
Students must create a map and get it to display on the screen.

Use the processing code to detect the location of the mouse icon.
println(mouseX + " : " + mouseY);
Have the simulation present the location on the lower black window of processing editor.

The student then should find information denoting power plants.
http://www.geni.org/globalenergy/library/national_energy_grid/index.shtml

http://carma.org/plant
http://carma.org/company
http://carma.org/region
Define locations for plants by positioning the mouse cursor over the relative location on the displayed map. X,Y positions denote the relative position on a Cartesian (X,Y) coordinate system.

To create power plant:
Here I entered X,Y of  the origin point 568,352 of power plant.

//Nuclear

  color cl3 = color(102,102,0);

  stroke(cl3);

  fill(102,50,102);

  ellipse(568,352,15,15);//Phoenix - Palo Verde

  text("Nuclear",575,375);

To create power line:
Here I entered X,Y of the origin point at 695,265  and 739,301 as my termination point.

 text("Albuquerque",5,11);

  if ((scada==1)||(scada==9)){

  load_gis_array(695, 265, 739, 301);//Albq

  animate_power(695, 265, 739, 301);//Albq

Objects used in the simulation: (processing-0135\reference\index.html)

The Help/Reference pull down in the processing editor has these.
Handles – The EMS/SCADA menu

Scrollbar – The Temp/Solar radiation slider

Data structures: (processing-0135\reference\index.html)

The Help/Reference pull down in the processing editor has these.

I have used simple arrays for most of the data that is used.

Files can also be read from the unused test file.

The test file can be used to automate power line and power plant placement.

Import data into the generic model through the test file.

Automated Method: Automate the manual method above using a test file to import origin and termination points.
Contact: (if you need more information)

Henry Brown

hbrown@sisna.com
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Files used – Fonts are under data directory
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Final Animated Map
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